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NPEANCNOBHE

Peoxumimeckue WecnefoBanmA HMMEWT UepBOCTeNeHAOe B3HaUCHWE TPH
YCTAHOBJCHHH TEHE3Nca TOPOJ ¥ BEIACHEAMA TCOAMHAMIYECKAX YCIOBUH HX
dopyvuposanna. B 60-x rogax ¢ mosmieHHeM ROHIEOI(IA TeKTOHWKH JIHTO-
cepHBX AT 0COGEIHO YCHIMICA MHTEPeC K FeoXuMiil MarMaTUd9ecKHX II0-
POJL B CBAZW ¢ IIPOABJIEHHEM HX B ONPEAEIEHHLX TeqfUHAMIIeCKUX 00CTAHOB~
wax, Mverno B 278 rogu Obiia BLIABNEHA TEOXHMHYECKAS MEABHAYANLHOCTD
0a3aliLToB CPEANNHO-OKeAHNYRCKNX XpeOToB W OCTPOBHHIX YT, a Tak:ke Oa-
3a7bTOH/JOB, CBA3AHHEIX ¢ BHYTPHIIHTOBEIM MArMaTH3MOM M IIPHYPOTCHHBIX
K JIpYyraM reocTpykrypaM. TaraM HcejefosaHIsM BCeDja OpHgaBaioch 60ib-
moe 3Havenue B MHcTATyTe Teoxummm mM. akagemuka A, [I. Bumorpamosa
CO AH CCCP. HaufoJee moiHo Pe3yibTaTsl 3THX PadoT B OTHOUIEHHM IPaHi-
rounon ofobmenst 8 kaure JI, B, Taycona «leoxunmuueckue THIH W HOTeH-
iiMaJbhasg pyfonociocth rpanntongosy (M.: Hayxa, 1977) u s cOopuugre tpy-
o mHCTATYTA «I'e0XUMHA MATMATHYOCKHX HOPOJ OKeAHA M 30H COWIEHEHHA
okean — KoutuHeHT» (HopocmOuper: Hayra, 1984). Hacroamasa kaura cay-
JRUT IPOJo/KeHHeM pa3paloToK B YKazaHHOM HAIPABJEHIN,

Choprur orkpsieaerca crateei JI, JI. Tlerposa, mocRAmeHHol RO3MOE-
HOCTAM WMCHOALBOBAHUA CTAHAAPTHHIX o0pasion BYJAKAHMYCCKHX HOPOJ AIA
reoxnMuueckoli Tnnusannu dppysupon. O0HUHO CTAHJAPTH B TEOXHIMHITECKUX
HCCJeIOBAHIAN HPUMEHATCS A obecHedeHils [OCTOBEPHOCTH AHAJIUTHIE-
CKAX JIAHHGKIX M COOOCTABJIEHHSA DPe3yJbTATOR AHAJH3a, BRIIOJIHAEMOT0 pPas-
apivi aadopatopuasu. JI. JI. I[lerpor mokaszan BO3MO;EHOCTE HCHOJIB30BAHAA
OTPOMHOI0 AHAJIHTHYECKOTO MaTepHalia mo CTAHAAPTHEIM o0pasiuaM IJIa reo-~
XUMHIECKAX [e1eil, B WePRYI 09epejh i re0XHMUIeCKOH THHUBAUN BYII-
RanHTOB.

Brumanne MHorix Hcclefopartelieli TpnuBIedeHo K APeBHEHITHM TOPOTAM
Jemi, MX YCHUIMH HanpasJeHbl Kak Ha pacurupoBKY OePBHIHON IPHPOJHL,
TaK ¥ Ha HOMBITKH PEKOHCTPYKIHH reoiMHaMIIYeCKHX YCIOBIiL, CROHCTBEHHBIX
PAaHHOM dTamaM pasgnTHA mamed naamersl. Ba:kHocth pemieHHds HTAX BOMPO-
cos orvedatack Ha XXVIID Memaynaponmom reoioruuccroM xourpecce,
B evarsax 3. W. Ierposoii 1 B. 1. Jlesnuxoro, a Taxme H. JI. [loGperona
¢ KOJJIETAMH PACCMATPHBAKTCA HEKOTOPHIE ACHEKTH 9TOl  1mpob/jieMbl,
3. N. llerposa u B, W. Jlesnnkinit uCnoab30B8aI1 Ie0XIMHIECKAE TaHHL® ITA
BEISICHEHU A [ePBHIHOH IPHUPOJALL OCHOBHEIX KPUCTAIMIECKHX CJIaHIes B Tpa-
HyJauTo-rHeiicossx Kommiaekcax Cubnperoit wratdopmer. OHE comocTaBIAIR
aTH Apenueiimue ofpasosaHusg 3eMId ¢ TOHEUTAMI OIHOROBPACTHHIX ¢ TPAHY-
AMTORBIMM KOMI/IBKCAMM SeeHOKAMEeHHBIX MOACOB W ¢ 0A3NABTOMAAMHA Pas-
JHAHBIX COBPEMEHARIX TeOANHAMMYEeCKHX OOCTAHOBOK M BHIABUIM TePTH X
cxofersa M oramaug. Jiag gpesHeHmux omox 3eMiIH XapakTepHo II0HBICHEE
coenuuIecKHX KOMATHATOBLIX cepuil mopojx. Hasaas Hopas HaXoJKa TaKHX
o0pazoBaHull npuBiexkaer BHuMamie uccdegosareneii. B craree H. JI. JloG-
pelosa, HAUKCAHHON ¢ KONIErAME, PACCMOTPEHB KOMATHHTOBHE KOMIIEKCH
OTKPHEITHE apropait 8 OnoluBCKoil CTpyRTYpe Adjganckoro mura, Homanyii,
970 mepBoe moApo0HOe ONHCcAHe MUHEPaJOoTHH M reoxuMun koMatmuroB Cai-
onpu.



Boabmoe 3radenme UMEOT JaRHbe 00 TeoXHMAN MarMaTH9eCkix mOpos,
CBABAHALIN ¢ BHYTPHIIHTOBLIM MarMaTH3MOM, K&K JJIf BHUACHEHNA ero rene-
sHea, Tak M IR DORAMAHHA MeCTa B Hpoilecce aROIIOMUMH MarMatusMa Jemar,
renM oJiee 4TO HTI HOPORH TPYJRO BIICHBAIOTCA B RARCCHTCCKYIO ROHUOTIITIO
rertoruku anracdepunx mwiaur, B cpazu ¢ aris 0OJbIOI AHTEPEC UpPeICTAR~
aser crarsn A, W, Aasvyxasepona it A, fI. Mepsepesa. I3 weit npunegen 06-
WUpHB Marepuad no reoxumnu rpanuos Cubuperoit naardopunr, Jlanmux
IO TeoxXuMni 9TRX Hopo) B ,\ll*[p()ﬁ()i;i Jureparype ApHO HnejlocTaToaio. C'J‘ﬂTbH
MO3BOJART XOTL B MaJoil cTeneH JNKBIANPOBATE HTOT RHPOPMAIMOHHEI
BAKYYM.

B erarse 1. B. Rosana u O. I'spoa noppobuo paceMoTpeHnl By TKaumge-
CKHUE TOPOJILl, CRIBABHLIC ¢ NPOARISHUAME MeHO-H0PHUPOBOIO OpyHeHeHns
B Monrouo-Oxorekom nosce. OG0 TaKNe NOPOJAL, A COOTBETCTBOHHO 1 CRsi-
BAHHOE ¢ HAME OPY/EHEeHHE, UPOABAAIOTCSH B OKPAUHHO-KOHTHHEHTAILHEIX
crpyrrypax. B gamiom cayaae, wo wpaiineit mepe s mesozoe, Monromo-Oxor-
CHUIL TIOSIC Pa3BUBAJICH KAK BHYTPHEOHTHHEHTAJBHAS MOARIEHAR 00JacTh.
Haxompenne sneck mejio-uop@upoBoil MuHepainsanun pacuinpser Nepeeks
TUBE BHYTPHKOHTHHEHTAILHBIX TOJ{BUKHELY 30H 12 o0napysienue pasnooOpas-
noro opyaencmis. B eratpe [0, 11, Tpomumna, 8 kakoii-T0 crenenu JHCKyCeHon-
Hoit, ofpamaercs BHUMAHNE Ha BO3MOKHOEC 3HAYMEHUE MAaNTHHHBIX TPOLECCOs
B 00pa30BaHUN TPAHATOWIOB, CTHTADIUXCH 00LYHO THCTO KopoBLIMH ofpa-
soBaHuAMIL. ApTop Ha GOALIIOM OPUIHHAILHOM Matepuane 1o aurai-fro-
PHCTLIM TpanuToOnjaanM 11 acColuupyomuM ¢ HUMH BYJIRaHUTAM IiOKﬁ:}blBﬂBT-
CBABL BTHX TPAHNTOB ¢ 6ABAXBTOIHEIM MAaTMATH3MOM, TIPOABICHILIM BO BRAYT-
pukonTHHentanbnoit Monromo-Oxorckoil some B Mesosoiickoe npems. lure-
PecIoe TeoXMMITMeCKoe COoCTaBIenne AeE0HCKUY ByiRanurTor Munycuncroii
CHCTeMEI BIJUMH ¢ ByJKaumramu crpykryp Daifikansekoro pudira nporejeno
B. C. 3yGrosrm. Jleranbnas npopaforka TEOXHMHUECKOT0 MATEPHALA 103BO-
amaa apTopy yOeAuTesbHo NoKasaTh, 4To myakamuueckue obpasosamms Mu-
HYCHHCKO{ cuereMil nmagnd » jesone QopuupoBajuch B ycnosuax pudro-
Tene3a.

Pan crareit nocssmen marvamnamy axrupanx oxpamm, M. Tl. 3axapos
¢ KouueraMu mopgpoGHO PACCMOTPEII pacupeesenie PeIKRo3eMeNLHBY die-
MEHTOB B ByJIRaumuecknx mopogax Oxorcro-tUykotexoro mosca. 1'eoxmurde-
CKUe JIaHHbIe IO3BONMINT aBTOPAM PEIHTh Psji BONPOCOB TeomnHaMUKH fop-
MHIDPOBAHNA B HTOM PErnone MaTMATHUECKNX IIOPOJl Pa3idmoro mno3pacra.
B erarse O. H. Boanmma ¢ koazeramn «Peikne 3eMIH B M03HeKANHOI0MCKIX
BEICOKOKAIHEBLIX BYJKaHHYeCKHX mopogax INaMaaTEm» HoKas3aHa BEICOKAST
HHPOPMATHBHOCTE DTHX DICMEHTOB Jis Ieseii merporemesuca. A, B. Ilepe-
meyos ¢ coapropasy ma upmiepe I0ra KaMuarkn paccMOTPeIH reoxnMiio By -
KAHMUECKNX IOPOT B OCTPOBOJYIKHOH 00CTAHOBKE B CBA3H ¢ CYMECTBYIONel
MarMaTHIecKoif 30HAIBHOCTHIO, o ’

Peproanerns cfopuuka Hajeercs, 9to HPEIIaraeMas BHHMAHWIO TATA-
Teneii KuUTa Oy[erT € MHTEPECOM BOCHPHHATA TEOXUMUKAMI, TETPOIOTAMH
¥ BCEeMU Te0J0TaMI, KOTopHie NHTePecyOTCa BONPOCaMU CBAZT MarMaTHaecKux
fIOPOJT ¢ TeOUHAMITICCKUMT YCIOBHAME @X (JOPMIPOBAHIA. '

Pedroaaezua -



N, n. NeTPOB

CTAHAAPTHBIE OBEPA3LIbI COCTABA BYJIKAHMYECKMX MOPO.,
M BOMNPOCHI TEOXMMHHECKOHW THMIMHU3ALMMU
IhdY3IHBOB

IpotaeMam reoXuMHICCKOH THIN3AIME MATMATHYECKAX HOPOJA B moCHe/l=
HIe 1Ba JeCATHIeTH S Vieaserces cepbeanoe sauManne. M ecan gas rpannron-
Hux nopox seipesnennsie JI. B. Taycomom [1977] reoxmmuueckne vHms —
B BHAYATCIBHON Mepe YCTOHBIINEC ] IOHATHH, TO IPUMEHHTE/IBHO K O0CHOBHBIM

~ M YABTPACCHOBHEM TMOPOAAM Ie0XHMUTCCKAA THINSAINI HAXOAUTCH B CTajHn
WHTEHCHBHOTO 00CY:eHIH.

B npepaaracmoli ctathe TAKiKE PaccMATPHBAIOTCH HEKOTOPHE ACIEKTE

TeoXuMHUecKoi THnusanui H>QQysnsos, HO ¢ IpURICYeHneM B Kadecrne (ak-

TTHYRCKOTO MaTepHada  HeCKONbKO HeoOhanoit mudopmannm — JAHELIX 110

craugaprubiM ofpasnam (CO) cocrara BynikaHudecKux wopox. Jpyras mens
9TOI eTATBM W COCTOMT B Tom, uTo(H YKasaTh MCCIELOBATEIAM-TEOXHMHIKAM
ua CO ropHux mopoj M MHHepaJos KAK HA BECLMAa Ba/RHEIE MCTOYHUK TEOXMH-
MugecKoit MHOOpMaIm.

JleiicTBuTeabHO, UMCA0 Tonbko cambix mapectnsix B mupe CO  ropupix
nopox 1 Mupepaaos no ganpny vocaeguux obzopon [Abbey, 1983; Govin-
daraju, 1984 ] npudamracrea x 200 n neyxaonno yseanunpaercsi. Homenria-
rypa CO taxie ouenn pasnoolGpasia: MATMATHUCCKAE TOPHBIC TOPOJKI THTPY =
supHoro u oQysunHoro MPONCXOIICHN, pasjnynble ocagouHo-MeTaMopQu-
YeCKHEe W COBPEeMEHHBIE OCATKH MOpeil W 0KeaHoB, TOYBLI.

O0parnM BEAMAHIEe B HEPBYIO oMepelb Ha KOJHIeCTBO aHATNTHICCKOI
HH(ﬁ(]pM:’iU,(‘IIf, HOHOF—I\'CHHU& B OCHOBY JdaHIbiX, I[pIIHG,,‘IHMHK B CBH/ICeTEJbCTBE
(ceprudnrare) wa cranmmaptubii o6pasen. He Oyner npeyseanaennes ckasath,
yro gas CO ropuwix nopom, arrecropaninix Ha HH—060 pgementos, ofbeM 110-
nyueRHoit apanurndeckoi undopmanuu coctasiaser (s kasgoro CO) me me-
Hee 9—10 THe. KoanuecTBeHHBIX daeMenToonpemenennii. IlogoOnas onenka
TOATBEPSKAACTCH M PN CHEIHAIBIOM PACCMOTPEHIIT KOPPeJAIfoNHol 3aB-
CHMOCTH MeEJIY 9HCJA0M ATTeCTOBAHHBIX DAeMeHTOR (KOMIOHEHTOB) I 00TLeMOM
arrectannonnoii wndopmanuu (puc. 1). Hoppeasunonnan npsavas I purcu-

Puc. 1. Woppeasnua wpcaa aTrecToBam-

HWX B CTaHJAPTHRX o00pasnax sjieMeH-

ToB (KoMmomeuron) (N) ¢ ofnemoM ama- 7500+

antpueckoit nubopyannn (V) (kounuecr-

BEHHLIC DJICMCHTOONPEICACHIT), TOJYUeH-

HOHL B pponecce MexiadoparopHoro HKe- 5000
ICPHIMCHTA.

1 —~ Koppe.smuonnag  sanncnmocth N oot V,
(Vi— obbem anaiumimeckolt  undopsarms, ne-

o ]

noawaoBamnoil man artecraminr N oaementon); 2000 +:'1 + 2

2 — KOppeaAuNOHHAA BsaBucuMocth N or V, +4

(V,— noaHuii ofipeM anajnrudeckoit mudopma- L

MK, TOMYIeHHBI 1pn memasfopaTopaoM vic-

nepumente (Vo MenoabsoBan i arrecraunn N —TT" ) PO S
AICMEHTOB 11 7 TI0JYUCH i HipopManonHbx 0 20 40 60 N

SHaveHWA A M asemenTon)).
Mpn noerpoesun sasncumoctedl I 11 peio/ibe
BOBaHE JanRMe He crapgapribis oGpasuas FI, SW o GnA (PJAP) o MY (Benrps) o cpeinne Tagabie
(B pacyere Ha OIUH CTARAAPTHEIL 06pagen) niam GO s0M0ToCONEpHRANMY  Mavepuadon (C3P-2, C3K-3,
C3X-3, C3X-4) upn N = 5, nan CO petEMy mmmon (CX-1, CGIPX-3, CI'XN-iH) upu. N = 33, piasg CO
ropHslx uopod (CT-1A, CI'A-1A, CI'-1A) wpn N = )3,
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Tatnamoa 1

Cogepsanus okenIon NOPOR0odpasyioumx saementos (mae. %) u snementos-npmuveceii (r/t) B CO BYARANHIECKNX OPO] DAZANLTOBOTO COCTARA
CrangapTut
HoMmmoment CHIA oCcp dpaHmu rue AroHn
W-1 BCR-1 | BHVO-1 | BIR-1 DNC-1 | NBS-688 | CT-1A Mo-2 BR BE-N BM IB-1 IB-2 JIB-3
£ 2 3 ] 4 i 6 1 8 9 10 11 12 13 14 15
Si0, 52,55 5435 49,90 | 47,96 47,15 48,4 49,1 49,05 3820 | 3820 | 4951 5247 | 5320 | 51,04
AlO, 14,99 13,63 13,85 15,53 18,34 17,36 14,23 16,53 10,20 10,07 16,23 14,53 14,67 | 16,89
Fe:0; 1.46 3,59 2,74 2,06 1,79 1,86 3.82 2.5 558 5,34 1,60 2,28 313 3,10
FeO 8,75 8,88 8,55 8,34 7,32 7.64 10,26 7.1 6,57 6,74 7,28 6.00 10,09 7,90
MnO 0,168 0,182 0,17 0,175 0,148 0,167 0,21 0.164 0,200 0,200 0,145 0,16 0,20 0,16
MgO 6,62 3,45 731 9.70 10,13 8,4 5,74 6,56 1328 | 13,15 746 773 466 | 520
CaOl 10,94 6,95 11,33 13,32 11,49 12,17 10,2 8.87 13,80 13.87 6,44 9,29 9.89 986
Na,0 2,13 3.27 229 1,82 1,89 2,15 2,49 3,74 3,05 3,18 4,64 2,79 2,03 2,62
K.0 0,64 1.69 0,54 0,03 0,23 0,187 0,70 0,98 1,40 1.39 0,203 1,42 0,43 0,80
Ti0, 1,07 2,22 2,69 0,96 0,484 1,17 1,85 1,65 2,60 2,61 1.14 1,34 1,19 1,45
Py0s 6,14 037 0.28 0,021 0,07 0,134 021 0,40 1.040 1,050 0,105 0,26 0,10 0,29
H.,0+ 0,53 0,78 0.20 0,09 0.73 0,97 1,34 2,30 2,24 3,62 1,02 0,31 0,20
H,0- 0,15 0,78 : 0,08 0,29 0.44 0,50 0,50 0,95 0,07 0,03
CO, 0,06 0.04 0.05 0,10 0.13 0,86 0,74 1,34 0,18
Fes0s oom 11,18 13.46 12,2: 11,33 5,93 10,35 15,22 11,07 12,88 12,84 9,68 897 14,34 11,88
Ag 0,069 0,027 0.056 01 0,05
As 2,2 0,7 15 14 23 3
Au 06,0043 | 0.00066 0,05 0,00085/  0,0072
B 13 4 15 10 12
Ba 162 G678 135 6 118 200 230 300 1050 1025 263 490 208
Be 0.7 17 1 09 23 1 1,2 1.6 023 | 069
Bi 0,048 0,046 0,014 0,031 0,033 0,020
Br 0,34 0.7 0,60
C 472 194 112
Cd 0,170 0,127 0.1 0,103 0.140 0,082
Ce 23 93,7 39 1,6 9 13 26 140 152 22 67 6,6
Cl 190 58 94 430 370 300 175 278
Co 46 36,3 45 2 57 50 A 37 50 61 34 384 40 37
Cr 120 16 300 oY 270 330 140 99 380 360 121 405 28
Cs 093 097 045 0.9 13 0.8 i
Cu 114 18 140 125 100 96 220 61 72 72 45 bl 230 197
Dy 4 6,35 5 37 3.0 5 4.4 3,93
Er 23 3,6 4 23 2,95
Eu 1,11 1.96 2,0 0,55 6,59 14 23 34 3.6 11 1.5 0,83
F 239 A80 380 200 250 ARD 1000 1000 265 300 120
Ga i7 22 21 15 14,7 16 22 20 17 15 20
Gd 4 6,7 6.0 3.0 9 4.8 3.3
Ce 1.95 £ 1.6 1.1 1.3
Hi 2.6 4.9 43 0,64 1,0 1.6 (%) 3.4 1,1
Hg 0,21 0,012 (0.5) 5,4 0,030 0,005
Ho 08 1.25 1,3 0.7
I (0,15) 0,029
In 0,064 0,002
Ir 0,00028
La it 25 17 0.63 3.6 14 40 80 82 8,6 36 2,3
Li 12 12,9 4 26 5.9 14 9,3 13 12 70 1,4 8
Lu 0,34 0,51 0,29 0,32 0,34 5 0,24 0,42 0.3 0,39
Mo 0,75 1,2 1 ' 4.7 1.8 3 344 0,54
N (17) 7}
Nb 8 14 19 93 3.2 8 100 100 31 4
Nd 15 28,7 2% ' 59 15 60 70 27 6,37
Ni 7 13 120 166 247 150 90 86 260 267 56 139 14.6 38,5
Os (0,0003) 0,00001 0,0019
Ph 7.5 13,6 3.3 b 12 8 4 11,5 71 55 58
Pd 0,014 (0,010)
Pr 22 6,9 2.7 8.7
Pt 0.014 (0.002) 0,0067
Rb 214 47 10 4,7 1.9 16 14 a7 47 12,3 41,2 6,2 13
Re (0,49)) 0,00083 0,0049 0,00039
] S 160 400 110 400 90 390 300 17,9 23 10




Oromwanme Tadm 1

1 | 2 3 4 s | & | 1 A T u 12 3 | {5
Sh 1,05 0,62 0,17 0,5 1.0 i 2 0,23
Se 35 33 31 43 31 38 43 22 26 22 343 27 50,4
Se 0,11 0,086 0,026 0,170 0,087
Sm 35 6,6 6.1 1,0 14 2,8 5 12 12 3.7 5,16 2,27
Sn 2,6 b | 35 70 8 1,7 1.8 0,5 0,8
Sr 187 330 420 107 144 169 270 500 1320 1370 228 435 173 395
Ta 0,5 0,79 1,1 1,2 55 A
Th 0,65 1,05 1,0 04 0,45 1 1.3 0.47 0,73
Te 0,0052 1,5
Th 24 6,04 1,0 0,3 2,6 12 11 3 9 0,34 1.5
Tl 0,12 0.3 (2
Tm 0,34 0,59 0,3 0,3 0,7
U 0,57 1,72 0,4 0,37 0.8 3 24 1,8 017 0.31
¥ 260 404 320 312 148 250 320 150 235 235 182 211 540
w 048 0.4 0,7 29 19,% 0,26
i 26 39 27 16 18.5 34 29 30 30 26,3 25,9 25
Yb 24 3,39 1,9 1 d 2,0 24 38 26 2 1,8 35 2,1 2,54
Zn 84 129 105 70 70 58 150 82 150 120 113 84 106 163
Zr 100 101 180 18 39 130 190 250 263 98 153 50

Mpumeuanne, W-{ —nmadas 7puacosoro BozpacTa (230 win, qer), orodpad u3 waprepa B Ceuwrepamiae, orpyr ®sphakce, mrar Bupruamq, CITA; BCR-1 — 0asausT,
orolipar 13 kapbepa Bpaiioa Maoy, p. Roaymous, mrar Bamuurrod, CIIA; BIIVO-1 — Gasagapr, JaBa 13 kadpjeps! BiaK., Kueiaynsa, Tasaiin; BIR-1 — Gasaner, orodpax B
12 kM K BOCTORY OT r. Peiikeaenk, lOro-3anansas Ilcaanaua; DNC-1 — punadag, oTofpam k paiose [ypxama B Cesepnoit Kapoamne, CIIIA; NBC-688 — Gasaabr, u3_ Kaiimo-
soifckoro moroma BOaman [Diewnora, mrar Hepaga, CHIA; CT-1A — tpanm, HedudibepengnpoBanasie rpannbt CnOupceroii naaTdopmst (cpeanan npoba), CCCP; MO-2 — GasauwT,
orolpan B paiiowe Rammapau, Apmenus, CCCP; BR — Gasaiavt, orofpan 8 paiione Dcceii-1a-Ior, Haucn, dpasiyua; BE-N — 0asaaer, ram xe; BM — 0a3aipT ICBOHCHOTO BO3-
pacra, otolpay B paiioHe Meaentaxa, okpyr 3viaes, LJIP; JB-1 — Gasaanr, orodpan B 7 EM Ccesepo-cesepo-sanagmee r, Gocedo, ¢. Riocw, Huoans; JB-2 — Dazaaer, Bax., OcmmMa,
0-3a Hammno, fdnonms; JB-3 — Gasaqanr, Bak. dyiin (?), orobpas efansu Hapycasst, upedenrypa fAmanacn, fnoHns.

Ouenti coJepiRaniil g CcTANAApTHLIX  00pa21108, NPHBOAMMHIX B rabauie (rpoMe CT-1A w MO-2), Ba3ater ma obzopa K. Tasuumapamn [Govindaraju, 198%]. Onesrn co-
zepmanuit 1A CT-1A Basuvsl 10 JaHHLIM HOBOPO ceprudukarta [CBuaerenscrso,., 1984], mas crasgaprAoro obpasma MO-2 —uz paborsi [Xurpos, 1984]. 3gecs n B Tala. 2
BAIeEHHBIE JRHPHEN HIPIUPTOM 3HAYeRNA COOTBETCTBYIOT PANTY ATTECTOBAHHLIX (Zaa CO CCCP u [JIP) n pexomemposasupix (ja CO CIHA, dpadnuu, fAuormn). Onensu
COAepHaHnil, IPUBCLEeHHLIE B CRODKAX,— npeaBapuTe/ibunie, WH(POPMA LHOHHLIE,

Hudopyvauua o mecre 01fopa Martepyajia CTaHJAprunx o0pasioB upusoinrca no K. Masungapao [Govindaraju, 1984] n C. AGGew [Abbey, 1983].



pyeT 3ABHCHMOCTE MEHLY 9YHCeJOM aTTecToOBAHHBIX DJCMEHTOB H UG'IJGMOM aHa-
JATAYeCKoil mHQOPMAIIN, ITOAYYCHHBIM HMEHHO A OTHX ATTeCTOBAHHBIX
aaesenton. Roppeasmmonnas npavas [T orpaskaer sasncmyoctnh Meskmy witc-
oM atrecTopaHLIX axementon B GO u o0beMoM aHATITHUCCKOA HH{OPMATIIT,
HOJAVUCHHEM B MesraafopaTopHoM dKcHepiMenTe IS dToro 00pasmna B IesoM,
a NMEHHO, CYMMOIT anaanTnueckoil nodopMariin g Beex anagi3iponapiix-
¢S BIEMEHTOR, T. €. JU/IA aTTeCTOBAHILIX DACMCHTOR T [ AMCMEHTOR, OIeHKA
COJIePFRAHI 17151 KOTOPBIX BEITOJHEHA ¢ XYM TIOKABATEHMI,

]IGCOMHDHHUG JOCTOMHCTBO ITII(]JHD.\THIUI“, ROTOPYIO JTal0T CTHHH{IDTHNG
ofpasner,— NMPOKMIL cuekTp ajgementon. B mantosaee nosano uayuennnix GO
I0CTaTOUHO YBePCHHO yceranoBiens (arrectopann) 45—>50, a ninorga u Hogace
70 amemenron (nanpumep, 6azaant BCR-1, radu. 1). Ilpu nposegenin e tpa-
AUIMHOHHBIX TEOXTIMIMCCKITX TCCIeIOBAHME OTJCJBIHIX MACCHBOB 1 POTHOHOB
3a9aCTYI0 Hflﬁﬂrl HecJaeyeMpixX DJeMCeHTOB OFPEIHH‘IC![ BO3IMOKHOCTHMIT ama-
JMTHUYCCKIIX CJaYH0 OTJ@IBHOTO YUPe; LI .

Teneps o kavecTse anamuTHIecKux gannpx. OuesmjHo, UTO ITA BHITOTHE-
HIT aTTecTalmoHHKX necnegopannii upn cozgannn CO ropHeX mopox w Mimfe-
panoB Kak 3a pyOeikoM, TaK If ¥ HAC B CTpaHe IPHBICKAIOTCH CaMbie ABTOPH-
TOTHLE aHATHTHYCCKITe HenTphl i nadopartopuir. LIpi atoy obduraHo ctapaoTest
MOJYIATE A RaI0T0 aJeMenTa WHGopMainio mpPIminmma b0 Pasamg LML
AHAJINTAYCCHENMIT MCTOJIAMII, YTO B I[.'Hl(}('n"l'll(ll-‘I Mepe Jgaer BO3MOHOCTH Ha-
ICATHEST Ha MOTYICHHE HCCMEMICHHBX orernok, OdectennTh ;e 0TCYTCTRIe CIte=
TCMATHYCCHNX Oll]llﬁﬂl{ B AHAJINTHYCCKIIN JTAHHBIX TTpK Iip()“(‘jl(.‘ﬂ“l[ 'rpamlu,nml-
HEIX TEOXMMHUCCKIX WCCICMOBaRMii VAeTeH JaJCK0 He BCerja.

Yunkamrenoerh GO kag HETOUHMKA TeoXUMITECK0l HHPOPMATHIT MOHHO
nponadocTprposath na npimvepe tpanna (GT-1A). Cpapmenuwe comepirannit
nopojoodpasyloniiix  Kosmionenrton u anementon-nipnyeceii 8 CO tpanna w »
rpannax Cnénperoit maardopmnl no panmnuiye padotsr [Hecerepenko, Anpmysa-
megos, 19731, a marske B unrpysunnsix tpamiax Hopmasexoro mrato [Apxn-
nopa, 1967], npusegeno wa pue, 2, rge oTIOTIHBO BHIHO, 4TO ATTCCTOBAHIIBIO
1 pexomenjiopannnie 8 CT-1A copepsranng okenjon MeTPOTCHALIX DIEMEHTOR
I comepiRaHmsa  diaeMenTon-ripumeceii (n- 107 —n-107%) naxopares oObHO
B Ipejiesax HHTEPBaga KoJaehaunsa ¢peuux ofeHoR s negnddepennmpona-
HEIX Tpannos pasamduabix paitonon Cunluperoii maardopsst. Uacrs arrecto-
BAHHLIX 3HAUEHHIT oveHb O.sKa K cpojuny omenkam no ganasi I B, Heerte-
perko n A, M. Aaemyxamertona [1973] (Na,0, F, Ni, Zr, Li, Bb) nau no gan-
HeiM paborer [Apxumosa, 1967] (V, Cu, Ph). [Lis vacri aneyenTtos cojepisa-
uud B crargapre Tpanma CT-1A jaske monamaior B BHIKY MERLY OINCHKAMIH
CPEeIHNY COMep;kaHilil, IPHBONMEMHI B HepeuucIeHHBX BLme paorax 1mo reo-
XUMHI TPALIOB W NOKABAHHBIMI HA PHC. 2 COOTBETCTBYIOILIMIT BHAUKAMIT.
Iro nadmogaeres s MnO, P,0,, Co,

MurepeennMil  0KABWRAIOTCH COOTHONICHIT COmepKaniil I8 pejKose-
Meabnbsix ogementos. Hanpimsvep, nas Nd n Lu arrecropannoe s CT-1A co-
JIep;RaHue HonalaeT B CCPeINHY MHTepBaga, KOTOPHIT OFPAHHYCH CPCHUMU
SHAUCHUAMIT COACPKAHMIT OTUX DJCMEHTOR JI/ JOJCPHTOR 1T 0A3AbTOB, JLISI
Pr, Yb u Y arrecropamanie snavenrms p CT-1A Gmnke ® «ronepuronsiym cpem-
unn, st La w Ce — ® epepauy no Gasaasrosbis pasuocray, OcoGoe sHauenne
mMeeT HHOGOPMA T 0 TeM BIeMeHTaM, UJIe He OTMEYACTC:H JLKe COOTBETCTBH
HA YpoBHE momagamist arrecrosannoro smauvenus pias CT-1A B narepsas xo-
aeDaHua CpefHinX AU PasIuaabiX PasHoBUIOCTeH TPANmos 10 JIaHHBIM pac-
cMarpusaemux pador. Jro ornocnres x Sr, Zn, Sn, Nb, Ta, B Karoii-ro Mepe
K Pb u HE. Yunrwsas, wro CO rpanna CT-1A npeperananer coboii mo cymecr-
BY Oonnmylo chOopuyio 1upofy wexnddepenngnpoBaHHbix TPANIOR Ha OCHOBE
Kosuesmun mpod, nayaasmuxes A, 11, Axemyxasegorsin u [, H. Hecrepenro,
cle/lyeT CUHTATh, UTO OUCHKN cogep:wanuit Sr, Zn, Sn, Nb uw Ta » rpammax
Cubupexoit maardopmsl Tpedylor no kpaiimeit Mepe yrouncmr. Cymecrsert-
HBIM BKJAQOM B TEOXHUMMYCCKYIO XapaKTePHCTHRY TPALHOB ABIAIOTCR Tamke
onenkn cogepsiannii 8 CO CT-1A tex anementos, KoTopbie 00bIMHO He H3Y-
HATCH TPH TPASULUOHHLIX Te0J0To-TeOXNMATECKIIX HecAe0BaHmAN, 31ech
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Pue, 2. Conocrapienie cojepikamnii 0KCHI0B Mopogoolipasylonins KOMIOHeHTOB U cofep-
FRaHiE siIeMeHTOB-piMeceil B Tpaniax Cnodnpekoit maardopss.

1 — THTCPRAT KOJAeHAHI CPeHIX OLWeHOK JUTA HemipdepeninpoBaHHALIX TPATIOB PAIMTREY paiioHoR
Cudnperol naaThopmel; 2 — cpentee 13 2568 06pasuoB (CPeAHEBIREMICHHBIC); § — ONCHEN COAChHAHI
A crasgapra rpanmna CT-1A; 4, § — CPeAHHE COOePIKANILT B Tpanlax peiEoseMeTbHbIX 9IIeMeHTOB NI
BOJepUTOB (4), i GA3annToR (5); 6 — COBMALCHNE BuavTennii 4 1 5, 7 — OLHFHKN CPEHUX CoepHanmii
ANCMEHTOR I Tpanios HopmisCKOIo naaTo.
1, 2, 4, 5 — 10 gannwy padotd [Heerepenko, Aipayxavenos, 19753], 7 — lApxunosa, 1967].

caenyer nepeuncanth Be, Cs, B, Ga, Ge, Mo, W, U, Th, As, Sh, cogepkanns
KOTOPHIX  arTectoBannl  (MHOTIA TONBKO  PeKOMEHJOBAHKI) B CTaHpapTe
CT-1A.

Mrax, arrecropannsiii mo Mmorum s.1emeuram GO B ciayuae, ecau oH npen-
crapisier cofoil XapakTepHyl pPasHOBUIHOCTH TOPHOI MOPOJIB, MOKeT: ¢ly-
FRATD Ha/e/RHBIM  (DYHAMEHTOM JIT5i TeoXNHMIUCCKOR XapaKTePHCTHRHE 1opoj
COOTBETCTBYIOIIErO THIA; OHTH penepoM JId ONeHKU [0CTOBEPHOCTH TeoXH-
MIUECKOIT MHPOPMAIIN, WOAYUeHHOI A8 ToA00HBX TOPOJ B TPOBEJEeHHEIX
panee RCCJAEOBAHIN .

Hakyo ke merpoXuMuueckyo coBoRyITHOCTE 00pa3yioT NMeImuecs B Ha-
croamee ppems CO pyawaamuecknx ropuuix mopox (em. tada, 1; Tada, 2)?
Ho-sugumonmy, Haudosee HPOCTO HTO MPEICTABUTE C ITOMOIBIO N3BECTHHIX KJIAC-
cnpuranmonnsix guarpamy muga K,0—-Si0, u Z(K,0 -F Na,0) — Si0,.
Ha jmarpamme Z(K,0 + Na,0) — Si0O, (s sapuanre, Ipeliio:ecHIOM B Pa-
Gore [[aacemdpuranma..., 1981 1) nee CO pynkanuTos oUeHb YOTKO CHCTEMA-
tuaupyiorcs. Boxee noxosmmst nx (11) nonagaer B 1mosTe HOPMAABHEIX 1O Iie-
JIOYHOCTH MarMaTnTos, 7 obGpasnos (fasaaptet BM u MO-2, ammesnr AGV-1
i puosutel RGM-1, JR-2, JR-1 u NBS-278) orseuaior mopopam cybniemnou-
HOTO psaja, a Ppannysckue craggaprabie o0pasup 6asaasros BR 1 BE-N no-
JRATCH B IOIIE MEeJIIINTOTHTOB,

AKTHBHOE U3yUeHHe B HOCJTeIHUE TOIH Te0XUMIN BYJIKAHUTOR JIO/KA OKea-
HOB, OKeaHHUECKUX OCTPOBOR, OCTPOBHHIX JIyT, KOHTHHEHTAJBHLIX pugros,
dopManun Tpammos u ToMmy mogo0HOe MO3BOJAET CYNTATh, YTO IO HEKOTOPHIM
nokasareaaM (comep:kaHAA MaJLX DJIEMeHTOR, OTHOINGHAH CONeP/RAHWUE dile-
MEHTOB M I30TOIOB) BLIABJIAIOTCH ONpejeneHHLe OTIRIAA /1A GAM3KHX meTpo-
XHAMUYECKHE BY/IKAHHTOB pAa3IHIHbIX TeofuHaMHYeckux oOcraHoBok, Bemex
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Tadonnma 2

CojepsaHnAa oKcngom nopogoofpasylomnx axementos (mac. %) m 2ae-
menToB-npavMeceii (r/T) B CO ByaxasnuecKnx Nopoj aHAE3HTOBOIO W pH-
OINTOBOTH COCTARA

CTaniapTh

HoMnoHeHT CHIA Anonna
AGV-1 I RGM-1 |1\BS—2.3 TA-1 | TR-1 [ JR-2

1 £ ] - § l h 5' | @ | ¥
810, 59,25 73,47 73.05 64.06 75,41 75.65
Al0; 17,15 13.80 14.15 14,98 12,39 12,82
Fe;0; AT 0,50 0.53 2,42 0,40 0,38
FeO 2,06 1,24 1,36 408 0,50 0.43
MnO 0,096 0.04 0,052 0.15 0.10 011
MgO 1.53 0,28 0.23 1,61 0.00 0.05
Ca0 494 1.15 0,983 5,68 0,63 0,45
Na,0 425 A2 h84 3,86 410 403
K0 e 435 | 416 | 082 oy 4,48
TiO, 1.06 0,27 0,245 0,87 0.10 0.09
P05 048 0,05 0,036 0.16 0,02 0.01
H,0+ 0.80 0,50 0,80 1.05 1,28
,0- 1,02 0.26 0,13 0,14
CO, 0.01 0.01
Fes03 oim 6,76 1,80 2,04 6.95 0,96 0,85
Ag 0,104 0.1
As 0.84 3 16
Au 0.0006 0,00009
B 7 31 25
Tia 1220 800 1150 307 40
Be 9 2.5 0,40 34 3.4
Bi 0.054 0,3 0,009 0,51 0,65
Br 0,34
e 267 63 a0
cd 0,060 0,004 0017 | 0019
Ce 66 A8 A2 22.4 55
Cl 120 540 38 900
Co 15,7 2.3 15 12 0.6 0,4
Cr 12 A 6.1 6 2
Cs 1.3 a9
Cu 60 11 5,9 4,7 1,9 1.5
Dy 3.5 5,45 6,07
Er 1.6 35 408
Eu 1,66 0.7 0,85 1.38 0.4
E 420 340 500 170 1100
Ga 20 15
Gd 52 53 48 6.2
Ge 1,25
Hf 5.4 6 8,4
Hg 0,020 0,010 0,008 | 0,0002
Ho 0.7
I (0.26)
In 0,041
La 37 23 5.85 20,8
Li 2 50 11 65
Lu 0,28 0,75 0.52 0,67
Mo 3 2.3 0,85
N (41)
Nb 15 0.4 3
Nd 34 19 8,2
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OxomgaHme Tabha 2

1 2 3 & l 5 6 .
Ni 17 6 3,6 1.9 0,6 0.8
Ph 36 21 16 58 18,7 21,1
r 6.0 ) &
Rb 67 155 128 11,8
Re 0,00054
S 100 100 25 15 3
Sh A 1,3 15
Se 12.4 4, I 28,4
Sm 5.9 43 5,7 48
Sn 42 0,8 2.6 2,9
Sr 660 100 63.5 266 30
Ta 0,92 1,0 1.2
Th 0.70 1,0
Te 0,002
Th 6.5 15 12 H 21 a3
1 0,7 0,54
Tm 0,32
U 1.89 5.8 4,6 0,35 8,8 9.8
A% 123 14 103
w 0.53 1.6 0,27
Y 21 25 31 M
Yh 1.7 2.5 40 3,26 43
n 88 36 5%5) 88,3 28,8 ang
r 225 200 90 101

flpuMenanue., AGV-l — anaesnr, orolipan B BOCTOYHOM GOPTY MO14-
"B 'vaiin, okpyr Jloitk, wrar Operon, CHIA; RGM-1— puoanr, poik. 'nace Ma-
yHTAH, oppyr Ciewwo, mtat Haandopama, CHIA (soapacT MoJ0IWX Jah sy/Ikana
oroan 1000 aer); NBS-278 — obenaman, orobpan v oa. Hinap, wpaten Hpobep-
pu, wrrar Operon, CIHIA; JA-1 — anaeanrt, pak. XauoHe (coyMma), npedesTypa
Tvaparava, o, Xowcw, floomia; JR-1 — proanr, orobpan B ceseproft vacti npe-
desTypet Harano, o, Xoncio, flnonnn; IR-2 — pnoganr, orodpan B 10/EHO0 YaeTn
pediesTypal Haraso, o, Xowco, Hnomme,

OnesK Conepiiauna JUIA CTanlapTHeiX o0paanos, UPHBOAUMBEX B Tadauie,
panTLl 13 ofisopa K. lopnuzapato [Govindaraju, 1984).

sa B.I'. Jlyrnes [1984] met monaraeM, 9to oHuM 13 BaKHeANIMX HATPABIEHIIH
HCCNEAOBAHMI B CBHBM ¢ OTHM HY;KHO CUMTATh OTHICKAHUE SCHLIX TeoXHMite-
CKIX KpuTepues pasie/eHus BYJIKAHHTOB PasquuHbix 00CTAHOBOK, 11 LpPeHe
BCETO, TO-BHAMMOMY, Ha OCHOBE IPUMeHEHs padHoo0pasibiX HeTPOreox HMii-
gecknx jmarpamsm. Matepnaant o CO (cm. raba. 1, 2), rie joctaTodno BHY -
TOALHO TI0 CPABHEHNIO ¢ JAPYIUMI 00CTAHOBRAMIL TIPEACTABACHL BYJIKRAHUTLE
flnonckoit ocTpoBHOil AYIM W akTUBHOE KonTHHeHTaAbHOI okpanusl Cenepo-
aMepuranckoro Kourunenta (Hacwagnpie roper), 20T BO3MOKHOCTE OTHCKATD
PABAENUTENBHEIC  KPUTCPUM MY HTUMI  TCOAMHAMIYeCKUMEA  obcTa-
HOBKAMI,

Haunesm ¢ anjesnton, TOCKOALEY L HOPOJ, HTOF0 THIA UMETCH JeTa/lh-
HOe Hceaejlopanie IIO][OG”OI'O Hjata, BunoJdHCHHOGE 1T T]?HRHHIIUHH()M
noaxoge Jlac. Beitan [Bailey, 1981 1. Ha npnarepe CO AGV-1 0 JA-1 na pue. 3
IWENOCTPHPYIOTCA OTIIUNA B XUMHI3Me AHAe3NT0B KOHTHHeHTAJALHON OKpamlHbl
I OCTPOBHOM JIYPH, OTKYHLA CIAGNYeT, 4T0 0CTPOBOAYAHLIE aAHIe3UT COXepPIT
snauyntenbno menbie Ba, Sv, S, P, Zr, Nb, b, Pb, La, Ce, Nd, Ni, U, Th,
Sn, Mo, Be u 6oasme — Mn, Y, Sc, Dy, Yb, Lu, As. Jlan paga saementos,
rakux kak V, Zn, Liu gpyrne, comepsanist ouenb Gauski, Copepinenno oue-
BHICH TPHATAT GOPMUPOBAHAA OTHOMICHUI 2JIEMEHTOB, KOTOPHIE MOMKHO MC-
HOALAOBATE B KavecTne npaukaropinx, Heodxomumo Beiduparts s napy 1e ajie-
MEHTHI, COJCPRAHMI KOTOPBIX, BO-NEPBHIX, MAKCHMAJILHO Pas/jiualoTes B ¢00T-
BETCTBYIOIMMX uﬁpﬂsuax 110 BeJHUYHnHe, BO—BTUP!JIX_. YWICHAMHI Hapbl JIOJIHAHBL
OBITH HIEMEHTHI, JeRaliie 110 PABHBIC CTOPOHBL OT JTUHIN PaBHLIX COIePsHaHUIT,
upoxopameii mox yriaom 450° U3 Hauaga CHCTCMB Koopjausar (csm, puc, 3), Ha-
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Puc. 3. CooTHOIERNE CO/@PIKAHNI NeTPOTEHARX KOMITOHEATOR 1 pejknx onevenros & GO
AHJe3HTOB KOHTUHCHTAJbHOIL okpannsr (AGV-1) n ocrpopnoii jayrn (JA-1).
Henoassosans apnajututdeckie peayabTars nd paborw [Baily, 1981).

npumep, P n Mn, S—As, La—Yb, Ce—Lu, u r. . Taxoit mogxon oxasnisaet~
esa JoB0ABHO H(PEKTUBHBIM, HOCKOJABRY O0HAPYIRIIOCH, YTO BCE Te DJIEMEHTHI
i BX oTHomeHNs, Koropuie nenuthsan Deiian [Bailey, 19811 nas csonx nna-
epamm — La/Ybh, Sc/Ni, Th, Zr, Cr, K/La n gpyrme — cpasy mnonagaior
B TI0JI@ 3pennd Kak Jlosoabio uadopvarnsuse. Caexyer orMeTuTsh TaKike, Uro
HAJQWHOCTD PA3/IeJCHAN TOPOJ] OHOrO Tuna (AHAE3UTH) B 3aRHCHMOCTH 0T 00~
CTAHOBKU UX OPMUPOBAHNA MoskerT OBITH MOBHIIEHA ¢ IPUBIEUCHAEM B Hapa-
METPH CTPOSHIXCH JHarpaMM OO0ABINEr0 KOJINYIECTRA UHOOPMAINN ITYTOM
HPOCTOTO YBEJHYCHIA KoJnyecTBa CPaBHUBACMBIX napamerpos (puc. 4).

Ha ocuose pue. 4 Mosiuo cgenarh pajg Q0BOJALHO HATEPECHHIX BHIBOIOB.
Bo-mepruix, or4eranno mugHo, UYTO BAPHAIMOHHLIE IWHUN JUIA  QHIESHTOB
HmoHCKOIT OCTPOBHOM JIYTH 1T AWIE3NTOB AKTHBHON KONTHHENTAIBHON OKPATHH
Banaga Cesepmoii AMepurn spauprtenbHo pasiangaorces. Bo-sropuix, cosep-
IHEHHD  OUeBWIHO COBIIAJEHHe TIeoXHMHUYLCKNX XapaRTePHCTHR aHIe3nTosn
AHAUHCROTO THIIA ¢ TAKOBLIMU JIJIA AHAE31TOB Ceuepoa.\lepuKancﬂoii AKTHBHOI
okpanmu, Cregyer, sepoario, npuanark ofocHosannsiy Muenne Beitnn o meod-
NOTUMOCTH BLIJIEICHISA B CAMOCTOSTENLHYIO COBOKYIHOCTD AHIENTOR OReAHI-
JECKHX OCTPOBHBIX JIYT, mocKoAbKY 110 seanunimay otnonrenmii Ge/Lu, La/Yh,
Nb/YD, Ba/Ti aru obpagosanua (konsperno Mapnanckas u Manas Anrnin-
CRAS JIYTIL) He DONaIRorT Ha BapHaluoHHY 10 JHHI0 g apgesnrop nonexoi
OCTPOBHOIL JIVTI.

B 1o siie speys BHBLIBAET COMHEHIE NPABOMEPHOCTE COBMECTHOTO PACCMOT-
pemiig PasHopoJHOil COBOKYIIIOCTH AHAE3NTOR KONTHHENTANLHLIX OCTPOBHLIX
VT M AKTHEHBIX KOHTHHEHTAJLHLIX OKPANH ¢ TOHKOH Kopoil, KoIjla B OJHY
BLIGOPKY 00beqUHAKLTCH,, ¢ ofuoil ¢ropons, angesurTst Anorpnu u Howoft 3e-
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Puc. 4. llagEge 0 BeANdiEe OTHOMEHNE Paja SICMEHTOB JIA AHJLRATOR Pa3THYGLX TeoH-
HAMHTECKNX 00CTAHOBOK.

4 — BHIPANT AuTiBhRGI ROHTHHedra/ibRoil orpanuel (Janag CHIA), CO AGV-1l; 2 — augesnt ocTpoBHOR

ayrst (Aoouud), CO JA-1; 3—5 — aAgesuTh AKTHBHON KORTHHEHTAIBHOH OKPANHE aHuiCROTO THHA (),

KOHTHHEHTAJBHKX OCTPOBHBIX AYI' ¥ KOHTHHEHTAIBHEIX OKDAUH C TOHKOH KOpOH (4), OHEAHHYECKHX OCT-
POBHBIX AYT (5) L0 AdHHbiM paGorsl [Bailey, 1981,

JTaHANA, ¢ Apyroil — amfesits Hackagmmx rop (3amax CIIA) n wmubx paii-
onos Ynnu. Uro raroe obmegumeHne HerelecoodpasHe, HOKA3HRBaeT OTMe-
qeHHoe peime mo gaHaEkiM CO geTRoe pasienedie Ha CAMOCTOATEILHHE COBO-
kynuoctin agaesuros flnonmin u 3anaga CIUIA (em. puc. 4, 7 u 2), ma u upome-
AYyTouHoe MeENY 1 B 2 nonoikeHBe ToYeK J1Jig 570l pa3BHOPOAHOH COBOKYITHOCTH
(cm. puc. 4, 4).

ia mam B3rAAK, WHTCPECHO HPOAO/KUTH YTOYHEHIe HHANKATOPHOHR PoaH
DJIEMPHTOB M MX OTHOHIGHWH J{JIA OTHECeHNd BYIRAHATOR cepui 6a3albT—aH-
Je3HT — PHOJUT K COOTBETCTRYIOMEl reofuuaMnIeckoit obcTanoske. Boigenemnne
HHAMKATOPHBIX DIEMeHTOR Ji/IfI PHOJHATOB OCYMECTBIANOCH ¢ IMOMOIBIO JiHa-
rpaMMhL (KoTopas 3jlech He TPUBOJUTCA), HoH0OHOM JHATPAMME U1 AHe3HTOR
(em. puc. 3). llo opmoil ocn oTRIALIBATHCH 3HAYEHHA JorapudMmos cogep:ra~
HUE JIA  puofduTos KomtwHertanbHex okpams RGM-1 o NBS-278, mo
ApyTroii — 3Ha9enus JorapupMoB cofeprRaHUil COOTBETCTBYIOMHX JJIEMEHTOB
past puoantor flmorcroii ocrpornoi ayru JR-1 w JR-2. Mpu vanuaun no ra-
KOMY-T0 QJIeMeHTY HOJHEX JaHasix (80 Beex olpasiax) modyqanu Ha rpaduke
9eThipe TOYKN, KOTOPHE /ITd JIAHHOTO DJIeMEeHTA OKOHTYPUBAJH HeDoJhime
obGaactu. OTHoOCUTENBHO JHANI PABHEIX COAEP/RAHA O9TH OKOHTYpeHHBIe 00-
JIRCTH PACHORATAJUCH B 3ABHCHMOCTH OT XapaKTepa DJIeMeHTa B CAegyIOmiX
HOJOKeHMAX: B I0JIe OCTPOBOAY;RILX PHOAMNTOR, YTO 03Ha4aeT Golee BHCOKHE
copjep:Rauua B KomrmHentanbHux pmoaurax TiO,, MgO, P,0,, Ba, Sr, Zr,
S, Zn, Cu, Cr, Ni, Co, Ku; » nose konTHHeHTATLALIX PHOJHTOR, TT0 03HAYALT
Gosee BHicoKNe conepskanus B octpoBojy:;wHbEX puosurax MnO, Li, Y, Th,
U, Yh, Be, Bi; Gauakn w aunuu pasusix cogepranuii Si0,, Al,04, K, Na,
Ce, La, Lu, Gd. HopoGnuie conocrapienns ObIH 1pON3BeIeHR TAKMNe 1A
Gasaunton Slmonckoii ocrposnoit gyru (JB-1, JB-2, JB-3) u konrunentans-
Hoit ogpauntr 3amaga CITA (BCH-1, NBS-688).

Bee eneffenns o cooTHOIEHMI CONePAAHIT BIeMeHTOB U OKCHIOB DJI6MeH-
TOR B ByJKAHUTax cepun 0a3alpT—aHJ(e3UT—DPHOJHT /I PACCMOTPEHHHX
BHIIE TeoURAMHYECKHX 00CTAHOBOK cBefennt B Tadn. 3.
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TaGoama 3

Pazjie/ieniie 3eMeHTOR (ROMINHEHTOR) HA TPYNIBI IO COOTHOMIEHU) nx KOHI{eHTpAImii opn
COIOCTABAEHWH COOTBETCTEBYIOIHX HO COCTABY BYIKAHHTOB CepuH OA3ANBT — aHAEsuT —

PHOIANT
ONeMEHTEL B OKCHIBL BIeMEHEATOR, COACPHAINA KOTOPBIX
BHIIIE B BYNRAHUTAX KOHTHHeH- MOHMEDHO D BHLL BLlllle B BYJKAHNTAX 0CTPOB-
TaJNbHBIX OHpPULH : HBEIX OVD
BazaneTu AHJIEBHTH P".}':.m- Basanuiel | AHteants | Puoantel | BabaiisTw ‘::ﬁ:‘[' Proanr
TiOy TiO, TiO, | Si0, Si0, Si0, (MnO) MnO | MnO
P,0;, Y P,0O, P,0; | ALO, Al 0y Al O, i Y
Ba Ba Ba Li Li As As Li
Zr, Yb Zr Zr Gd Gd Gd Yb |Yhb
S 8, Ce, Th S Ce Ce Th Th
Rb kb (Se) (Sc) Se
Bi Se Bi
2 H,0* H,0* H,0+
Nd La, Nd La La
Nb Nb
Co Co Co
\4 Cr Cr ¥ Cr
Ni Ni INi
Sn, Pb Sn, Pb Pb
Cu Cu Cu
Sr Sr Sr
Zn Zn Zn
Laz, Sm Sm Lu Lu
Eu Eu Eu
- U, Be U, Be Ag U. Be

Hexoropuie m3 paccMOTPEHHEIX DJeMEHTOB PeTYIPHO PACHOIATAITCH
B KaKOM-TO OJIHOM M3 Hofipasfieior Tadi, 3, Ipyrme ;ke HJIeMeHTH 0KABHBAIOT~
CH pacmpesie-IeHHEIMI 110 BeeM TpeM ee mofpasnenam. Taxk, onoasno perymusp-
HO MOTMAnaioT B IOJPAa3jie] ¢ NPUMEPHO DABHLIMH COJEPRAHIAMI [ BYIKa-
HITOB pasunx obcramosor Si0,, Al,O,, Gd, Li. ITocroauro Gosce Briconue
COZIeD:RANNA B BYIKANUTAX AKTHRHOW KONTHHEHTAJLHON OKPAMHEL TI0 CpaB-
HEMHIO ¢ BYJIKAHHTAMIT 0CTPOBHOIL iy ru orvenatores juia Ti, P, Ba, Zr, S, Rb,
Nb. Boaee suicokme copepskannsa B nyJakanmrax 0CTPOBHOR AYTH OTMEUCHDE
past Mn, As, Yb, Y, Th. Pag saemenron, n wacrnoeru U, Be, Lu, Mo, pac-
HPEeIeInt T0BOJILHO PABIIOMEPHO BO neex mogpasgenax tadua. 3. B npoGaeve
BHOOpA HIAMEATOPHLIN DICMEHTOR, KPOME OTMETCHIOH LI (Pery s pHOCTH —
HePery.JapuocTiy nX pacrpefenenns, HeoOXoNNM0 VINTHRATE W PABINIIYI0
IOABIIKHOCTD DIAEMEHTOB B MPOIECCAX IPOTPECCHBHOTO HBMECHOHA I MeTaMop-
aMa nopoz. Hexotopoe oGoGnienne amEBIX pasnsix neeaeonateeii mo aToMy
sonpocy upuseeno & padore [Houmi, 1983 1. Cymeernennnie BAPHATHIT MOTYT
HCHBITRIRATE cJejtyiomue komnonentr: Fe¥*, Fe?t K, Cs, Rb, 11,0, Sj0,, Ca0,
Al,03, MgO, F, C1, CO,, U. Uamenenns mepe oK i OTCYTCTBYIOT JUIA ¢lie-
Ayiomux saementos (oxeupon): TiO,, Na,0, Y, P39, Zr, Zn, V, Se, Hf, Nb,
Ta, Co. B ory sre rpynny, wo kax memee crabuapine, sxonsar Cr, Sr, Ni, Cu,
Feogy. C yderom mpmpefienniix gamuux o0 0THOCHTETBHOI HOJRIKHOCTIE
ANMEMENTOB 1 Pe3y/ILTATOR PAHAMPOBKI DIEMEHTOR TI0 XapakTepy pacmpese-
JEHIA HX MEAJIY BYJKAHHTAMH aKTHBHOH KOHTHHEHTAJBHOH OKPAaNiL W 0c1-
PORHOI pyrm (em. Tabia. 3) jgua manpeeiinero paceyorperusn Onlito BRIGpPaHO
32 aaementa: Ti, P, K, Ba, Sr, Zr, S, Cu, Ce, Rb, La, Nd, Pb, Co, Cr, Nb, Ni,
Zn, En, Li, Gd, V, Mn, Mg, Y, Yb, Se, Dy, Lu, As, Bi, Th.

Hlaabneiimasn PasdpaKkoBKa DIEMEHTOB € 1[eJLI0 BLITEIEHHST cpead HOX
Handoxee «MOKA3ATENBHLIXY A PAdj(eeHnA BYIKAHHTOB TI0 COOTBETCTBY -
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mum o6eTAHOBKRAM coCToAna B caeyomer. [[JI8 RURI0r0 3 mepednciennbx
9JeMEHTOB CTPOMAACT BAPHANMOHHAS [HArPAaMMa, Ha KOTOPOH 0Tpaska;Ioch
n3aMeHeHme ero cojgep:kaHuii npn nepexojxe ot oguoro GO k ppyromy B Taxoii
nocaegoearensaoerin: NBS-G88, BCR-1, AGV-1, RGM-1, NBS-278, JB-1,
IB-2,IB-3, JA-1, JR-1, JR-2. 3necn obpasnst or NBS-688 o NBS-278 npep-
CTARIAIOT BYJIKAHUTH 3anajHoii okpauns CeBepoaMepHKaHCKOr0 KOHTHHEHTA
(or Gasamera o puoimra), a obpasnut or JB-1 1o JTR-2 — raryw ke cepmio
nias flmorckoit oerponnoii gyru, ITpusep Takux BapHATHOHHBIX AHATPAMM P~
Bejienr Ha puc, 5. 3areM 32 narpaMMbl CONOCTABIATHCH MexRAY coboil, upm-
UeM KQGRIAS W3 JIarpaMM CpPaBHEBAJIACH €O BeeMit octaxpnunm. Homnwecrso
NPON3REEHHLIX B HAIEM cIydae colocrasienuii coctasmiao 496. Samemurs
1oAo0HOe COMOCTABICHIE AHATPAMM YUCIEHHBIM PACIETOM KOPPEXAIl, o~
BIJIAMOMY, ¢ TAK IPOCTO, IMOCKONLKY HCPCHEKTUBHBIMI JUSL JHalbueiiuiero
HCIIOIB30BANUA IPHHUMAINCH TAKHE DJIeMeHTH, s KOTopLix Ipr obmiei ob+
PATHO TPONOPHEOHAILHOIN 32 BHCHMOCTIL COJIePAANEN 0THOCHTeIbIEIe BAPHATH
X KOHICHTPAMU NpuH mepexojie Mes:miay 00pasnaMiu BHYTDPH OTHOI TDYIIEL
mopox euMbaTHE, Kak, HaupuMep, Aad Gasaaptos octposHoit ayri JB-1,
IB-2, IB-3 ma puc. 5.

Jlanee mpunmyMagncs B0 BHEMAHEE IPH BHOOPe mapLl JMeMEHTOB MAHIHe
talia. 3 0 «peryiApHOCTHE—HEPeryJIApHOCTHY B Xapakrepe pacrpejejenns
aaesenTos. I3 ykasamHoOro BHITe UYnCJa BO3MOKHLIX mmap asiemenron (496)
Guino sabpano 97 mautomree «mepenekTupHEX» nap u gast Tex ;e CO (NBS-688,
BCR-1, AGV4, RGM-1, NBS-278, JB-1, IB-2, IB-3, JA 1, JR-, JR-2)
paccuaTaHH BejananHn orHontennii, Hanpuyep, maa K ¢ gpyruvn oaeventayu
BHGpansl W BEYACAEHE dHavenus A caefyionnx ormomenmii: K/Ti, K/P,
K/Cu, K/S, K/Co, K/Zn, K/Eu, K/Mn, paz Ti— Ti/Rb, Ti/Pb, Ti/As,
Ti/Bi, Ti/Ba u 7. a1, 1lo nonyuenmomy MaccuBy JIaHHEIX CHOBA IIPOM3BOJHIN
COPTUPOBKY, TPU KOTOPOil BLIABIMINCH Haubo/dee KOUTPACTHLIC 110 BeJNdnile
(or Gasanpron K pUOJMTAM) OTHOMICHHA.

3 paccuarpusapmmxcss Haum dIeMeHTOB BHOPaHH kax mHanlogee HH-
dopmaTupHLe s Heaeil pasiudeHus oGCTaHORKN (OPMHEPOBAHNS BYJIKAHATOB
cepuii Dazanpr —anjgeant —puomr caegyomue ornomenus: K/Ti, K/Mn, K/P,
K/Co, K/Cu,Ti/Ph, Ti/Bi, Ba/Co, Ce/Co, Rb/Co,Zn/La, Mn/La, Mn/S, Mn/Ph,
Mg/Rb, Ma/Ph, S/As, La/Yh, Co/Yh, Ni/Th, Zn/As. laa subopa wawayammx
JULH IBYMCPUHBIX AHArPAMM ITap OTHOIIeHHI HpejjaraeM jua oAaxofa, Oasi-
PVIOIQITeCs. L OJHILX ¥ Tex e coobpaskenusx, [[oCKoULKy HCCoegy0Tea ce-
PUIE TIOPOJ, T0 HeoOX0HM0, YTOOK BLIOPAHHEC OTHOMICHHA OTPAKAIA PO~
nece pufidepentualiug CocTaBOB H 3ajlaBall HAMGONbIIUI CABUT MEKIY pac-
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Puc. 6. Tmarpasyer Mn/S — K/Co (a) m Mn/Pb — Co/Yb (6) ams pymrammaeckux cepmit
fasalieT — aHjesnt — pHOINT Akt (BHOT KOHTHHEHTAIRHONL ORPANAL (1) M OCTPOBHOI 7y-
i (2) (0 — Gasanpr, a — aHjesnT, p — PHOTAT),

ceMaTpueaeMeMm cepuamm, Ilepeblil mofxo/: HA OJIHO 113 OTHOMEHMIl BO3JA-
raetcs sagaga oTpasmenist auddepeHnuanmm coCTaAtoR, APYToe ke 0THOMeTe
OTBETCTBCHHO TXaBHOLIM 0Gpa3oM 3a pasgedeHne pPacCMaTPHBARCMEIX Cepiit.
IpisMepoy 3jech MOTYT CaOy;KuTh muarpamuil B woopaumarax Mn/S—K/Co
(pue. 6, a), Mn/La — Ba/Co, La/Yb — Co/Pb, S/As — Mg/Pb. HKomcrpyn-
pOBAHNEe AHATPAMM B COOTRETCTBIII CO BTOPHIM TOIX0A0M BAKIIOYACTCA B 110]i-
Gope TaRMX map, KAKAAA 13 KOTOPHX coefuHAeT B cede cpoicTna OTPAKATD
n puddepenmnuamino Topoj, 1 pasnmuie Memay obcranorkamm, Ilpumepsr ta-
kux nap — K/Mn, Ti/Pb, Ba/Ti, Ce/Co, Mn/Pb, Co/Yb. Hamryamnit adpdert
JARET COBMECTHOE HPIMEeHeHile TaKuX nap, ¥ KOTOPBIX 3JeMeHTH, {pea-
rupyomue» Ha Juddepernmaie B cocrapax orT Oasanpra 0 PHOJNTA,
H3MEHMIOTCH 1O BeJIM4AHe B pasHoM Hanpasiemnu, manpuvmep Pb m Co
(pue. 6, 6).

Jlerko sameTnTh, Wro pexoMeHOBAHHLIE BHINIE OTHOIIEHHA, A TAK/Ke M-
AUKATOpHEIE daeMeHTH (cM. Tabm. 3), HOJIYUeHHBI® TOJBKO H3 PACCMOTPEHNA
anaganTnueckux Jarunx 1o CO pyJiKkaHAvuecKNX IMOPOJ, B OCHOBHOM (32 HCKII0-
gerines, womanyit, Mn, S, As) nosropsawor Te peROMEHAALMH HHIHKATOPHAIX
DJIENMEHTOR W OTHOIICHWH, KOTOPHE B TeJeHIe TOCIeIHeT0 [eCaTiIeTis Mok~
ICh B auTeparype B cBasm ¢ ofpaboTkoil rpomajHeiiniero odbemMa Tpasmia-
IIOITHOM TeoxuMHUecKoil muufopmanum. OFHO TOIBKO 570 00CTOATEIBCTRO
yoesraaer B mexecoobpasHocTn nemoansopanusa gangex mo CO s pemrenus
CaMBIX Pa3Hoo0pa3HBIX TeoxnMmuyecKnx samad. OIeHKA MHIHKATOPHOI poJit
PABJINTHEIX DIeMEHTOB W UX OTHOIMEHHH B mpolieMe OTHECEHHS BYIRAHUTOR
cepr 6a3adbT—AaufAe3uT—PHOART K TO Wi HHOI IeojHraMHTeckoil ofcra-
HOBRe I JIpYyIHe 3aTPOHYTHE B CTAThE BOMPOCH JIAJIEKO He HCIePIHIBAIOT BO3-
MosriocTH npmvenennsa ganarx mo GO cocrapa BYJIRAHUYECKIX MOPO I JJIs
reoXuMIIecKoi THITM3am,

IIposepennoe meciegonanme MO3BOIAET BITOIIE OTPENIeIeHH0 3AKIIOTUTS,
uro CO cocrana ABAAIOTCH MCTOTHMKOM HEHHOH TeoXmMudecKoit mudopyarmm,
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3. M. NETPOBA, B. M. NEBHLKHA

CCHOBHBIE KPUCTAJIMYECKHUE CITAHLLbI
B TPAHYJIUTO-THEACOBBIX KOMNJEKCAX
CUEMPCKOM MJIAT®OPMbI M MX NEPBUYHAS NPUPOLA

IMakomnenawii & HACTOAMEMY BpPeMeHU ONKT H3YIeHNT MeraMopdude-
CRIX IOPOJ{ CBHABGTEILCTRYET, UTO XUMNTCCKETI cocTaB MeTaMopfuTos, BRITO-
qas COMCPIKAMMA B HIIX POKIX DICMEHTOR, — MOTEHI[HATHHEI UCTOYHIK BeCh-
Ma ob0nemuoi nudopruanie 06 HX RePBRUTHON NPNPOJe T HEPBUTHLIX YCJIOBUAX
dopMupoRATHA,. JTO HOTOKEHIE ¥ NONYIHBIIEe NPA3HANNEe ABA TAKNX uUpn-
INa, Kak, BO-ICPRBIX, M3OXUMUIYHOCTL peruonajsngoro meramopduama [DBe-
nerosn, 1973; Ponos m ap., 1977; Magpuruna, 1981 ] n, so-sropmx, mpunu-
THOIAIBHOE CXOJCTRO MPOTeccos moreMGpuilckoro n Gpanepo3oiickoro mopomo-
00Pa30BAHNS B YCIAOBUAX 3eMUON MOBEPXHOCTH — TPHHINI arryamuama [Cu-
nmopenko, 19691, cosmaoT peaxbuyn0 0CHOBY JUIA PEKOHCTPYRI(IN HCXOLHOLO
€OoCTaBa W yCaoBHit GopMEpPOBARHA B PasHON CTenedn METaMOPPH30BAHHBIX
TONIO] TIOPOJT, B TOM Uicie IpegcranmonnX coboil gpepneiinnie o0pazopanng
3eMHOil Kopsl. I mocaeimmM, B 9aCTHOCTH, OTHOCHTCS XapaKTepiune Jisd Tiay-
Goxoro mokemGpmsa rpanyianrto-raeiicopnie kKommiekcnt, llapany ¢ senenoxa-
MEHHEIMII II0ACAMII OHH CHY:KAT RAKHEHIIMI CTPYKTYPHO-BEIECTBOHHEIM I
puaeMenTaMm GyugamenTa Beex Komrumentos [Pamumss meropus..., 19801, Ha
COBPEMEHHOM HOBePXHOCTH WX BREIXOAK MOEHO HAGMOAATH B KPHCTANIMTE-
CRHX IOUTAX H CPeUHHLIX MACcCHBAX MM B BHJIC TAaK HAILIBACMEIX «TanIG»,
¢sEcTymoB» M «0ua0K0BY (ymmamMenta 3 obmacTax npossieHms olnce TOJAANX
TERTOHOMATMATHYECKUX COOLITIIT.

Hamn Opuin mposefenst MCCACMOBAHMS IPAHYINTO-THCHCOBLIX KOMIICK-
COB, BXOMAMuUX B coctaB (pynmamenta Cubupceroit mnatgopMul 1T ee I05RHOTO
TeTePoOreHHOr0 CRIafyaTor0 odpamitenusa. Ocofoe BHUMAHIE YALIEHO TOCTONH-
HEIM T BECHMA XaPaRTePHLIM COCTARTAIONINM TAKNX KOMUIICKCOB — OCHOBILIM
EPHCTAXIHTeCKAM cnaruayM. Pesyapraram n3yieHnsg nx ocobeHuocrTeil I Bui-
SIBJIEHIS MePBUIHOM IIPHPOJIEI MeTOI0M CPABHATEILHOI0 AHAIN3A ¢ AHANOTIYI-
HBIMA [0 COCTABY, HO HE M3MEHEHHEIMI TPOTIECCAMIT METAMOPHIIMA IOPOTAMIT
JAPEBINX 3CJICHOKAMCHILIX TOACOB 1 COBPEMEHHLIX TCOTEKTOHHUYeCKNX ofcTa-
HOBOK M mocCBsiiena JIanmasg CTATLIA.

B wkauecrse ofberror mccsueponamisg Oslin BHOPAHE MOPOJALL MIAPLIKAI-
raiickoit, oMLXOHCKON W Cawojsackoli cepuit B [Ipulafikanne w degoposekoit
CBUTH B AJJaHCKOi (uioronnTonocitoii npoBNHITHIL,

FEONOIMYECKOE MONOMEHHE

HMopoxayu mapusranraiickoil cepam cA0MKeH KPACBOH — TAK HA3LIBALMEBIL
IMapeekanraiickait — sueryn Gynpamenta Cndupexoil maardopmu. Ha co-
Bpenl“llllﬂﬁ TIOBCPXHOCTH B KOPEHHULIX OGHQHQOHIIHX AT MOPOJABL TMPOCIEHIu-
Bafores ot Oepera Daitkana messny uwoc, INyaryw n Jluersenuunoe » cepepo-
3aMAHOM HANPABJICHIN B BHJC CY/RNBAIONICIOCH KINHA HA paccrosnuge Gonee
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300 M (mo Gacceiima p. Oki) npn n3MeHe RN MIPUHL BEXoAa oT 80 KM Ha fore
mo 15 kM ma cesepe [llagees, 1977]. Ilo reopusnaeckum faHERM 00pas0oBAHIT
BEICTYIA HPOCHeRUBA0TCA Mot YexaoM Culupekroi mraThopMer HA BHATATCN b-
HEE PACCTOSHASA B CEBEPHOM I CeBEPO-BOCTOMHOM Haupasiennsax [Samapaes,
1967 ).

B onpxoncryro cepunio ofnepgunenn apesneinine riayboroMeramopduso-
BaHHKe MOPOJK TeTeporeHHOro criIagdaToro mosca, obpamusoniero Cnbup-
cryto miaargopmy ¢ jora. O ofHAKAIOTES B IEHTPAIBHON YaCTH BaIaHoro
nobepeskna Daiikaxa or yerss p. Byryaspeiikn ua oro-zamaje 1o Meca Apadn
Hil COBEPO-BOCTORE I caaraioT 0. OubXoH 1 paj Apyrux Goliee MOIKIX 0CTPO-
sos B npoinse Mamoe Mope [Harnosernii, Ecwnn, 1964; Hoppemrsmuns,..,
19791.

CrniofigacKad cepild npefcrapieHa pagHegoremOpuniickiumu raybokovera-
MophuzopanEME  TodmaMi  CHOAAHCKON0 TOPHOUPOMBIILIEHHOTo paiioHa,
PacnonoeHHoro y oro-sauaguoii okoneanoctn Daiikana. Ha cesepe ona me-
HOCPEACTBEHHO TPUMEIKACT K Imapeikanraiickoi cepun. I'pamuma Mesmay musin
npoxojant no soue rayiunnoro Casuckoro pasimoma [CuofaHeRuil Kpucraiu-
yeckuii wommiexre, 1981 ],

(MeropoBeKras CBUTA BXOJUT B COCTAB AJJANCKOT0 METAMOP(PHUILCKOTO KOM-
miexca. e mopojint caaraoT mepadepuueckyio dacTh KpymHoil cyGmsomert-
pUUHOR aHTHKANHAILHOME crpyktypsr Hmwxne-Tumnronckoro Kymona B Mesk-
nypeune Aagara u Tuvmnrowa [Mpyukun, 1967 ] n svemaior nasectnnie An-
AlaHCKHe MecTopomkmeans Quoronura, marferura u anatura [Meramopdmde-
CKUIl KoMILIeKC..., 19751,

CorsiacHo wauGojee NIMPOKO PACHPOCTPAHCHHON TOUKe 3PEHHS, IMApPHI-
masraiickag cepus o ToJIn AJIAHCKOTO MeTaMop(PUIeCKOT0 KOMIUIEKCA AB-
JATCA BOSPACTHBIMU M BEHICCTBEHHBIMI AHANOIaMI, COCTABIANMNMI PaHHe-
apxeiickoe LIaTPOPMeHHOP OCHOBAKNE, & CHIOAHNCKAN 1 OABXOHCKAN COPUN —
ApesHeiimme 00pa3oBAHIA, HEUOCPEACTBEHNO NPUMLIKAIOIHE K JTOMY Kpa-
ToHy 1 cOPMIPOBABIIMECS elle B PAHHEM JoKeMOpuIr,

B cocrase Bcex H3Y4eHHBIX TOJI[ N0 IEOTOIHYECKIM COOTHOMEHISIM 11
KOMINIEKCY MIHEPaJoro-neTporpauiIeckiis IPU3HAKOB OTICTINBO BhITeSA-
eTCA HECKOILKO HocsefoBareisuo gopsmuposasiuxeda rpymn nopoja. Canmie
PaHHIE Cpe/\l HUX — MOPOJbl, NpeJCTaBieHHble LapareHe3ucaMu TPaHyJIn-
ToBoil gannu., OHn cHaraioT peKToBLe YIACTEN PASHLIX PASMEPOB B CILIONI-
HOM 1oJe coerunuuecKuX IPamuToNIoB: oujiepOnTon, YaPHOKITOB, MELMATH-
TOB, ANACKATOBLIX rpannTos. MMemio st paumire mopojisl I ciIegyeT paccMar-
PUBATD KAk eAUHCTBEHHO BO3MOKIbLIE MeTaMop{uueckie SKBUBATEHTH IIOPOJ
HCXO[IHOU Toauu. B ydacrkax Hamaydmeil COXPAHHOCTH LA HIX BHABIAIOTCA
CHeAYIONine 0Co0eHHOCTH Te0JOrHIecKOro CTPOeHMs: CIOHCTOCTH, Tepexojihl
(panmadbHEIX pasHOBMAHOCTEH B upeesax ILIACTOB, HAINYME YCTOHIHBHIX
COMETAHUI ONpeieTeHNEIX IeTporpaguueckKiux pasHOBIHOCTE M TeHJeHII
K X BAKOHOMEDHOMY COUETAHHIO B paspeae, T. €. TAKIE YePTHl, KAKIe XapaK-
TePHBL JUISL ceMMeHTOTeHHbIX Toauy [MerayMopduuecknit xommuexc..., 1975;
Cmopanckmii kpueraxanuecknii kommaere, 1981; Ilerposa, Jlepuurmii, 1984 ].
o cocrasy cpexm aTnx mopon oGHADY;KHBAGTCA MUPOKHIT CIEKTP PABHOBI/-
HOCTeH: 0T YIBTPAKHCAKX (KBAPIUTH) A0 YJILTPAOCHOBHHX (MeTayiasrpaba-
suter) u kapGomaturx. Ho noscemecrro B ux olmeii Macce mpeofiragaor oc-
HOBHEIe mopojet. Mwerno osu u cay:kar o0beKTOM HAIIMX NCCTe{OBAHMIL.

MHHEPANbHLIA M XMMMUYECKHMH COCTAB

Bo Becex Tonmax wHTEpeCyOU{e HAC MOPOJE IPeICTABICHE JIBYIHPOKCE-
HOBBIMA TIATHOCAAHIAME, 0YEHEL TACTO COIEPHRAINMIL B KAUCCTRBC CINe OJfHOTO
nopoxoobpasyiero Munepasa aubo porosyn obmaury, nulGo rpauar, anlo
GuoTuT 1 SHATHTENHbHO pesiie kpapif. HojindecTBeHHRE COOTHOMIEHMA IJIABHBIX
MOPO000PABYIONHX MIHEPAJIOB B HIX [3MCHAITCH B 0YeHB MHPOKUX Tpeje-
aax. Ho o npemensl 3HAYHTENBHO CYAAIOTCH A CAAHIER Kam/loll 0TAenbHol
roamum (taba. 1), Bujeasionuecs cpejn HIX 00 MIHEPAJIBHOMY COCTaRy pas-
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Mumepanbneiii €OCTAR OCHORHLIX

TaGanma 1

KpHECTALINICCKAX  CIa|nes, ob. %

Cepna
Mimepast MAPLERAT- memc)-gﬁfl}gmﬂ
raficKas OMLXOHCKAR | CIUOAAHCRAS

T'uneperen 6,8—228 | 0,5—18 1,2—14,7 0,2—16,0
Jlmonien 2,5—22.1 2,521 1,0—31,0 1,0—14,0
Pororast o6vamka 25476 | 0,0—52 285104 | 9.0—-32,0
Brorir 0020 1 00-37 0,0—6,0 0,0—3,0
I'panar 0,0 0,0—15 0,0 0,0
Ilmarnonmaa 45,6—61,2 42—T75 34,7—56,2 | 54,0—-73,0
Huapiy 0,0—5,1 0,0—17,2 0,0 0,0
Mai netnr 0,4—8,3 0,2—4,3 0,1—6,4 0,1—3
Axieccopusie T nipoune 0,322 - - 0,2—2.2 —

HOBHJAHOCTH (ABYIMIPOKCOHOBRC, ARYIINPOKCEH-PoToBOO0OMAHROBLIe, THITe]p-
CTEH-POroR000OMAHKOBEIE I J{P. ) LEPECIAANBAIOTCSA, HHOIIA BeChMA TOHKO, 0 CRi-
BaHLI JIPYT € IPYLOM MOCTEIeHHHMEI IepexogaMm.,

B coorsererum ¢ koxeGamiIAMI MUHEPAILHOTO COCTABA O0GHAPYIKUBAIOT-
CSL CYMECTBEHIBIE HIMEHCNTA 1 B XUMIYECKIX 0COOEHIOCTAX 9THX IOPOJL.
Buecre ¢ Tem leranbnoe onpodoBaHme M a3 CAAHIEB 113 PA3HLIX YIACTKOB
THIOTAJII PACIpOCTpane s Mapuiranraitckoll (Tadi. 2), onbxoncroi (tadmr. 3)
n gegoposeroit (rabio. 4) Tonuy He BRABUIN KAKNX-THG0 BAKOHOMEPHOCTEI
B M3MEHEHHAX HX XHMOUCCKOI0 COCTaBa OT Yiacrtka K yaacTry. OfHapysren-
HBIE e PN 9TOM Bapuanun B KOHUCHTPAIHAX METPOreHHLIX KOMIOHEHTOB 1O~
HOCTBIO OUPEAEHFIOTCSE 0COOLHHOCTAMIE 1 KOMTYCCTBOHILIMIL COOTHOLIEH IS MIL
CHAraomux Mopofsl MuHepanor. ClenaHusie B OTJEIBHBIX TOJMAX BHOOPKH
PABHOBIIHOCTEH CHANIER B 2ABUCHMOCTH OT YIACTKA UX PABBHTUA 110 YPOBHAM
COZepyRAaHMil MOJAABIAIOMET0 (OJDIIMIICTEA IETPOTCHHLIX KOMIOHEHTOB CTi-
THCTHYeCK e pasnmiatores (mpum 95 %-mwom yposme smagmmoctn). Bee sto
CAYET OCHOBAHNEM LA BHBOAX 00 OTHOCHTENLHOH YECTOIMNBOCTH CPEUREro
XHUMITCCKOI 0 cocTaBa I'Ppynnni OCHOBALIX KPHCTAINYCCKUX CJAAHIEDR B KaykJL0M
OTAeILHOM U3 MCCHACTOBANIILIX l‘pilIFleIlTU"I']l(!]:iCOBOM HKOMILJICKCEe. B TO ke npe-
MA W3  COMOCTABACHIS BHIUHCACHUIBIX CPEAMNY XHMHYCCKHX COCTABON
(ear. rabu. 2—4) ciepyer, IT0 CHAHIIH IAPHHRAITANCROI, 0ILXOHCKOI I ¢TI0~
NAHCKOI cepmii, T. e. IrpamyauTo-rueiicopnx kommiaexcon Ilpubaiiranps, no
CPEJLHIIM COACPIRAHMAM TIIABHLIX XTIMUTIECKIX DJEMEHTOB TAK/Ke CTATHCTIIeC KIL
(mpu P = 0,95) we pasamuaores. MoskHO JIHINL 0TMETHTH HECKOJBKO IMOBLI-
MMEHHYI0 ReNe3HCTOCTh, CBOUCTBOHHYK) CHAHIAM IHAPRKAJTraiickoil cepnu.
Or HIX PE3KO OTIUIAIOTCH CAAHILE e opoBCkoil cyuTel. ['Tannnie uX oTamyns
COCTOAT B CHCTeMATHYeCKI 00Jee BHCOKUX (CTATHCTHHYCCKI 3HAYAMBIX JLis
P = 0,95) copepianuax raumosema, meroueit u foedopa.

Ha merpoxummueckiux AmarpaMmax, HCIOJIL3YCMBIX JIS PEROHCTPYKIniL
MCXOHOTO cocTapa MeramMopuieckux mopox (B vactaoctn, B padorax [llpegon-
cruit, 1970; ne nxr Pom, 1972; n np.]), puryparusmusie TOTKNT CIaHIes 3 Beex
H3YUCHHBIX TOJI HOH3MEHI0 TOTaJaloT B 108 U Ha TPemjibl «GasuTony, «oc-
HOBHBIX MATMATHICCRUIX TTOPOJI» 11 «basarnLTORY. 11'[]11 JTOM TIawjayuqinee cXoJlcTBo
CJHANNL THAPBLRANTANCKOIT, 0OJBXOHCKOI 1 CHIOAHCKON cepnil 0DHADYHNBAIOT
¢ TOJNEUTOBEIMII OasanpTadil, a (ejopoBCRoOil CcriuTH — ¢ GasajbTaMu IOBLI-
HenHoil mesgoTrocTn u angesnrobazanpramu. Ouenn 9eTKO 9TO BUJIHO HA HA-
rpasmax (Na,O - K,0) — Si0, (puc. 1) uw AFM (pue. 2). Ha nocregneit
TOTKE COCTABOB CJHAHIEE BCEX TOJI, KpoMe (eIopoBCKOIl CBUTH, PA3MEINAloT-
CA B I0IC OReANNYecKuX (asadbTol ¢ XaparTepuniM (eHHePOBCKUM TPEHIOM
aundepengualinm, TOUKIL K6 COCTAROB (EIOPOBCKOIL CBUTH MOMAATOT B IOJe
A3BECTROBO-IIETOUHLIX 10POJ] ¢ MPHCYIAM IM YBeIMUCHIEeM CoflepiRanmil ne-
anoueii B guddepenyuainonnoym psaay. femoe cxoerso ¢ 6azanpTOBRIME TOPO-
JAMI M UETKOe PasjlelieHne OCHOBHEIX CIHAHIEB IPAHYJIITO-THEHCOBLIX KOMII-
JAeKCOB Ha JIBC CPYIIL TOATEEPIAAIOTCH I Te0XAMIMeCKUMU ARHLIME,
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Puc. T. TToaoigeie §iry paTiHsHeY TOICK COCTABCE OCHOBIEIX KPHCTALTNTCCHIN CIARNCE N3

rpamy/ro-rueiicosnx kosmaercos ma mmarpmme (Nay0l--1K;0)— 5i0, ¢ prjienenmbno

noxavir toaenrosux (1) m nmeaoqunx (II) Gasansros [no Macdonald, Katsura, 1964].
I—3 — mapsiKaaraiickaa (1), ojbxonciad (2), cmopanckan (3) cepun; 4 — Geaoposeras cnnra.

F

A _ M

Pyc. 2. Tlonosienane GpurypaTnBoEx TOUYCK COCTABOB OCHOBHEX KPHCTAIINUECKHX CJAMICB
13 I'pany/luTo-THCICOBEX KoMIuIeKcoB Ha gmnarpasae ALM.

1—4 — oM. YOI 0003, HA puc. 17§ — JHHIGL, Paspednioman nog Toaenronsx (TH) 1 nspectrono-
meaounnx (CA) nopoj Lo Irvine, Baragar, 197113 6 — noJe okeannuceerux tasansron [Hysnmum, 1985],

TEOXMMHYECKME OCOBEHHOCTH

Bee nyesmiecs B HADIEM PACHOPALEHIT 1PoOLL clanien DL IPoaHain-
sUpoBannl Ha MINpPORNiE Kpyr penwkmx saementon. OriuguTenbioil ocoden-
HOCTBIO MX PacCHpefiedeIliiss ABIeTeH oTdeTIBas HeoAunoponoctn. Hpn cra-
TucTiyeckoll 00patoTe HONYUCHHLX PE3YALTATOB 9TO BLIPAHIACTCH B BHICO-
KIX 3HAUCHIIX Kopdpurientos Bapnanuii ux cojgepsraunii (V). Ocolenno Bri-
corme V xapaxrepunt tast Cr, Cu, Mo, Pb, I, Rb, Ba, Sr, La (cM. taba. 2—4).
B oty rpynny monafalor 9IeMentLl, s KOTOPEY HCPABHOMEPHOCTL pacupe-
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Tatnnmoma 2

Cogepssaans nerporenasix (Mae. %) o peaknx (r/T) 2IeMENTOR & OCHOBHAIX KPHCTALINTECKAX CAAHIIAX mAphERAArAiicKoil B COUTHCROIT cepuii

1 Il 1T v v VI CpeniHee Cioansra

HOMIOHEHT By \ = Ce ‘ v e, ‘ - Ca 1 v ¢i—C; c s T Cia C min—Cmax
Si0, 47,95 1,8 47,78 2,7 4.7.8-3 4,01 32,67 1,8 47,62—50,45 ‘42,26~49,12 48,51 4.6 48,19 46,63—50,78
Ti0s 1,30 | 300] .56) 31.5| 1,02 | 24] 144 | 224 0,91—1,15 1,30—2,16 130 | 207 137 | 0,54—2,16
AlOy 14.65 8,9 (15,34 12,0 14,64 8.5 13,37 31 14,05—14,20 14,70—15,82 14,57 9.1 14,97 13,13—16,97
Fe 04 2,76 67,0] 4,68] 21.5] 13,16 115 425 43,1 2,76—3,23 13,76--16,52 3,46 23,2 4,12 1,62—-5,80
IFeO 10,65 17,4 9,44 25,0 03 13,3 8,44—8,80 10,141 19,4 7,66 5,16—9,92
MnO 0,21 16,41 0,241 25,6 0,21 18,1 0,21 17.0 0,18—0.20 0,22—0,33 0,21 18,7 0,21 0,15—0,30
Mz0O 7,69 15,6 6,23| 225 7,72 19,6 5,63 14,0 7,08—7.80 7,00—9,67 7,22 19,9 7,79 6,56—10,81
Ca0 10,85 149] 9,49 12,9 12,64 19,2 9,37 8,7 11,30—11,60 9,40—10,93 10,80 151 10,88 8,27—14,02
Na,0 2,20 66| 2,85 18,3 1,94 26,7 2,29 4.4 257—3,19 1,01—1,86 2,29 321 2,65 2,033,114
K.0 045 | 31.2| 119 398 029 | ¢7 0,73 399 0,70—1,27 0,16—0,42 0,58 68,0 0,48 0,20—0,84
P05 0,21 41,21 0,27 50,2 0,08 31,8 0,11 49,2 0,05—0,07 0,13—0,22 0,47 70,6 0,14 0,03—0,46
Co 50 24,3 281 320 41 16,5 63 25,5 45—52 L4 — He onp. 47 b3 81 A3 3260
Ni 127 87,1 G4 | 61,3 107 32,6 84 23,8 140—160 110—120 109 T2.9 143 95—230
Cr 160 101 130 | 102 180 425 04 60,5 90—140 83—05 145 85,9 195 22—500
v 336 36,9 292 23,9 226 21.6 275 231 240—270 230—260 293 341 264 160—340
Cu 107 71,4 87 | 57,2 120 474 a4 49.5 32—1530 87—160 106 38 52 5—190
Mec 1,2 129 1,9 |104 e | —_ <1 — <i—1 2 ! 1,2(39) 101 22 0,6—35,0
ar 69 74,3 9 | 50,4 ag 41 133 14,7 T6—1420 T4—130 82 87,2 87 40—150

Sc 39 48,3 22| 51,8 33I 30 53 26,6 35—53 -’*‘i)—ii 36 441 30 20—44

Sn 2.9 a41 72 33,9 2.2 21,3 4.0 57,4 2,030 2,6—=3,0 3.4 64,6 6,4 3,211

Ph 25 90,6 | 6,5 69,7 4.6 60,5 5,3 67,2 2,022 59—7,6 4,0 7.3 8,7 113

Zn 147 20,91 174 58,3 185 28,5 224 18,8 175—400 270—480 172 50,9 73 43—85

Sr 154 4441 324 737 112 44,5 157 20,0 43 —76 50—190 164 722 224 69 —430

Ba 138 48,7 405 | 63 59 35,3 230 28,0 120—280 T0—140 174 85,7 255 32760

Be 0,7 38,6 1,6 77 0,5 244 0,8 50,8 1,1—14 1,4—0,6 0.8 73,2 0,% 0,2—0,8

F 1611 96,7 | 3940 | 424 G75 93,5 2098 454 1400—2400 350—700 1542 106 893 150—2200

B 7011) | 48,9 4(2) 75 -| 483 9 94,4 456 6—21 7.6(31) | 69,1

Li 15 76,0| 13| 36,2 11 139 7 46,7 5—12 8—10 13 84,5 24 11—56

Rb . 59 49,3 26| 98,5 3,3(5) | 140 10(5) 92,4 12—6i G =44 10 145 e <1—12

Ce 38(14) 48,9 65| 68,6 Heonp. — 33 96,7 20 — He onp. | 43 — He onp. | 42(28) 70,6

La 15 88,1 3L 77,6 » — 26 38,1 10 — He oup. | 20 — He onp. | 19(33) 80,0

Nd 20(10) | 41,6| 35| 448 » — | 402 He omp. 28(13) 49,3

Yh 4,9(15; 329| 64 25,3 6,6 125 52 ° 32,3 4,7—5,1 4,747 3,5(39) 70,8

Y 27 | 397 41| 62 | 215 28] 82 43,3 2597 31—37 29 48,3

K/Rb 738 56,3 519 | 36,8 1050 603 147—483 1100 679 200

Ba/Sr 0,90 | 443| 1,44| 31,0 0,87 | 137 1,47 18,3 1,58 —6.51 0,74—1,40 1,07 60,8 1,27 0,23—3,45

La/Yb 2,25 G4 5.3 | 9951 - 6,7 21,2 21 4,2 3T 84,2

Mpumevganne. I — aBymupOKCEHNBLME ¢ porosoil ofsauroil TTATHOCTAHIE 113 paitona Kpyrofaiikamsckoii me1eanoif qoporm, II — CYU[R2TEEAND POTOBOOGMAHKOANS  ILTATHO-
CITAMIH, TaM ke, 11T — ABYIIPOKCEHOREE H ABYIIITPOKCEH-POroBooOMAHKOBES [TIATHOC/TAHIEL 13 paiiona BallKambeRoro MeIesopysHoroe MecToposaeHnd, [V — ABYINPOKCEHOBBE ¢ POro=
poif 0OMaUKOT I KBAPIEM ILIArIOC/AAHIEL 113 pailoga AHTACOABCKOrNO0 Kaphopa, ¥ — ABYMIPOKCEHOBLIE C POTOBOM ofmaHKOd miarmocaanns 13 paiftora Humoltekoro Tynmuka, VI —rn-
TIepCTeH-TLIAMIOKIIA30BbEe CaanIbl; B Tad . 2—4: €y — cpennee apudseTirieckoe LA BEOOPKIL 13 n 0pod, Cy, €y — 3HAYCHILL COTEPHIAHINT 5, 1eMEHTOB (LI TIX OTHOUIEHNA) B eIMHAYNLIX IIPO-
Gax, V—roaddimuent Bapnamm, %  BCHOOKAX VRA3AN0 M1C 10 1pof, Mo KOTOPoMY ONPEeIeH0 CpelHes coxeprKanrire Tangoro siementa. Jaa Il u VI kak Fe,0, onpere1eH0 CYMMapHOE iKe1e30,

AHATHA BEITOIHEHS! B 1abopaTopmit ITHCTATYTA IeOXHMIIE MM, ARATeMARA A. IL. Buuorpamosa CO AH CCCP: XUMIKO-AHATHTHYECKOM, ONTHHeCKOD CHEKTPAIBHOIO W PeHTren0-
CIEKTPAIBHONO anaanaa, Cogepannd Liw Rb oupegeasuics Merogom (hoToMerpHH IVTAMEHI, OCTA/IbHBIX PEAKHX JIEMEHTOB — KOANY2CTBEHHHMU CIeKTPAJIDHBIMIL MeTOZaMIiI, mapaMeTpal

8 KOTOPHIX flaubl B pagore LOMUCCHOHHBIT CHCKTPAIDHbIL AHATINS. ..y 19761,



ra TalGawxa 3

Coxepiganin aeTporeHHnix (Mac, %) o peawnx (r/T) >AeMEHTOB B OCHOBHBIX CAMMIAX OFRXONCEOH eepmm

1 11 111 v Cpennee v Vi Cpelibce
iR @ y Cy ] 8 Cy ¢, —C, Cin v Cs v Cy Cs ‘ ¥
8i0, 49,78 49 | 4784 25 47,58 53,48—54,08 49,31 5.4 48,32 6,5 48,35 48,23 19
TiO, 1,09 | 46,2 (.96 18,7 1,88 1,76--2,14 1,25 4.8 1,88 5.4 1,23 1,65 72,4
AL, 14,75 | 122 | 1751 10,9 14,80 14,30—144,40 15,55 12,0 15,34 2,9 14,70 15,18 14,3
Feuy 1,50 | 80,1 1,23 54,6 4,82 15,30—15,81 2,20(18) 94,3 3,06 40,9 1,1t 2,22 62,2
FeQ 8,70 | 155 5.81 14,2 871 9,04118) 15,5 8,26 82,0 9,34 ) 23,5
MnO 0,19 | 139 0,40 10,5 0,23 0,21—0,26 0,20 14,0 0,18 22,6 0,19 0,18 18,5
MyO 834 | 209 6,63 32,3 §,53 %,62—5,10 7.53 31,0 7.34 32,8 6,47 6,00 34,3
CaD 11,98 | 10,6 | 12,22 17,8 8,80 7,79—8,90 10,60 18,2 11,56 2,3 13,93 12,41 22,4
Ni,0 2,67 | 25,4 2,21 42,0 2,76 0,44—0,80 2,34 38,6 2,79 44,2 547 2,55 4.4
K.O 0,26 | 74,0 | 0,38 78,4 0,39 0,07—0,29 0,38 5 |. 03t 554 0,49 0,28 53,8
P,0; 0.09 503 0,06 81,9 0,36 0,44—0,19 0,43 69,1 0,22 G0,0 0.16 0,20 104
Co 49 24,0 58 43 52 54—63 53 29.8 49 27,5 62 54 34,3
Ni 106 53,3 | 434 57,7 150 2230 111 60,0 101 40,6 180 109 58,9
Cr 268 7481 293 76,0 187 15—43 239 78,3 138 39,6 374 226 93,4
v 190 27,5 | 265 58,1 217 900 —230 220 42,2 218 30,1 167 169 444
Cu 43 78,1 11 57,0 63 24 —65 37 82,2 54 36,4 36 47 48,5
Mo 1,4 89,0 | ~1 He onp. ~1 1,2 1.4 ~1 ~1 ~1
Zr 8% | 54,2 88 68,5 133 120 —140 67 49,5 100 69,1 79 63 63,8

Sc d 0 &7 | 154 68 35,5 29 65—71 53 37,8 52 33,5 38 47, 34,9
Sn 3.8 39,3 3.4 36,9 5,3 83—8,3 4% 45,3 4,6 25,0 4,0 44 | 242
Pb 3,0 76,6 | 2,3(2) - 4,6 2,2-38 3,2(16) 56,4 2.8 89,0 28 2,8 | 67,9
Zn 141 138 210 220—230 159 .87 233 204 38,8
S 254 | 46,5 | 257 84,5 287 120—120 246 57,8 288 87,2 317 299 67,1
Ba o5 |562| 106 93,0 310 100—120 132 78.4 102 49,7 233 151 61,7
Be 05 | 454 0,4 65,1 1,7 {214 0,7 74,9 11 86,1 0,7 00 | s28
F 338 | 40,9 | 302 36,7 1060 200—230 423 74,1 472 67,9 327 417 62,8

47 | 461 4,2 19,2 14 34—36 5.8 04,3 12 28,3 4,5 9,2 51,7
Li 14 34,3 12 26,0 10 1H—15 13 32,2 8 481 16 ~ 4 50,0
Rb 2,9 111 1 - 6 He ofe.—6 3 122 48 85,1 He onp. 3,5 102
Ce 30(2) — | 3512 - He omp. 40—53 38(6) 22,6 30(4) 48,3 46 36(7) 411
it 5 88 | 44| 120 - 13 14—20 114 | 376 8 84,5 22 12 | 105
Nd 10(2) — 18(1) — He onp. 18{1) 16(4) 89,6 He oup. 16(4) 89,6
Yb 3,68 | 98,5 4,1 21,2 1,6 5,7—6,7 3,74 50,7 3,38 69,1 2.5 3,04 62,1
¥ 2.7 4n | 2.1 23,7 26 38—38 271 326 | 246 65,6 16,1 21,4 63,2
K/Rb 749 - - —_ 612 433 604 35,1 1384 104 — 1384 104
Ba/Sr ; 0,40 | 41,9 0,40 18,8 1,08 0,83—1,00 0,55 58,1 0,44 50,6 0,73 0,55 421
La/Yb 29 | 57,6 3,8 — 8,0 24—35 47 = 3.2 93,7 10 2,8 90,4

IIpurmevanne, I— asynupoxceHonslez ¢ porosoft ofvanxoif, IT — msymupoxce HOBs® ¢ porosoit ofmagkeill n rpasarom mwaarnocaamipt, ITI — o e, uyto u II, ¢ oTHeTTIL-
 BBIMIl LpA3HAKaMIl K4TaKIa3a, 1V — CamepeTeH-IiIArNoKIA308be CIaHUbl, V =~ CYU[PCTBeHHO [OrosoodMamiioBple ¢ rpagaroM, VI — poroscolMasKoBEE ¢ JUOmcHAoM M Ipagaros
£ MIATHOC/TAHI{LI,
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TaOnouna 4

Cojepi#anna netporennbix (Mac. %) A penknx (r/T) 2TeMEHTOB B OCHOBHBIX RpHCTALIAYe-
CKHX cIannax gefopoBeroii CRATH!

e I = S0 U S Cpentee

for

KoMIonenT 2 ‘ v Cyi r" s [ v G v e
Si0y, 53,24 1,91 51,06 [ 4,11 49,60 2,7 48,48 3.4 50,37 4,5
Ti0s 1,19 1109 112 [24,6 1,46 |20,3 1,22 | 13,6 147 19,2
AlLLO, 16,22 | 6,0 16,75 [12,2] 19417 | 60| 1747 | 89| 17,37 109
Fe,Oy 200 113, 345 1248 3,76 11,2 4,26 | 20,7 3,65 22,7
FeO 558 1157 6,41 |303] 541 [186] 554 1187| 585 |250
MnO o= -— 016 1399] 0423) | — ] 0,093) | — | 0,44(19) | 47,0
Mz0 4,92 | 27,7 52T 225 4,28 | 22,4 5,75 24,2 510 22,3
Ca0 8,19 [ 11,7 8,85 [11,6 8,55 711 10,03 |11,8 8,98 |12,7
Nu,0O 448 [ 10,5 426 | 171 4,62 (10,5 4,62 1139 446 (14,1
K,0 A ST - T O ) SO L o 5 3 1,54 9,9 - 1.28 |16,4) 1,40 1300
PO, — — 1 0,32(11) | 259 0,312) | — | 0,35(3) | — | 0,32(16) | —
Cn 19 | 27,6 20 | 36,6 17 1309 21 | 39,4 19 34,9
Ni . 32 { 56,6 22 1526 14 62,9 24 66,0 22 63,1
Cr C4h ] 104 47 75,7 25 129 34 80,6 38 90,7
v 192 1243 238 .l302| 486 [37,5] =212 |360] .23 |374
Cu 100 | 55,8 63 |58,3 52 | 53,6 72 | 534 63 58.8
Mo 3 1271 3 [ 5%7 28 41,6 2,6 27,0 29 44,9
zr 52 1355] 131 |388 135 138,21 112 |507 130 40,4
S6 39 -1 474 |- 39 [404 - 27--1-30;2 44,8 J 194 37 37,9
Sn 6,6 13,4 6,9 29,2 7.1 19,5 7.8 26,0 74 24,8
Ph 12,14 23,2 11,8 44,3 12,5 41 119 40,6 1 12,0 39,9
Zn 83 (24,2} 572 38 84 | 30,6 77 1323 72 35,5
Sr 495 1134 T4 | 44,6 989 2191 4000 | 221 836 36,8
Ba 463 | 32,8 606 52,4 728 39 Ho6 217 602 42,8
Be 2,2 41,3 1,6 H4,2 1,5 29.8 1,8 60,9 1.7 50,1
¥ 4433 (46,5 1995 (40,2 5000 (41,9 4627 | 44,1 36498 57,3
B Heoup.] — )} Heonp. | — | Heonp. | — | Heoup. | — | He onp. —
Li 21 4,6 24 1284 19,7(10) | 214 17 |'284 21(44) | 28,3
Rb 22 | 38,6 27 | 86,3 2910 | 86,1 19 |51,3) 2504 | 78,6
Ce 120 23 87 - (23,9 443(10) (18,2 100. 28,9 101(44) [ 26,1
La 20. 1474 48 135,91 66(10) | 33,9 60 26,2 (58(44) | 33
Nd 70 158 48 1273 61(10) | 17,8 50 |41.4] 54(44) |299
Yb 48 238 4,8 18,51 4,7(10) | 14,0 4,9 16,6 1 4,8(44) 17,3
Y 34 168 244 29,0 | 24(10) | 24,4 24,5 28,6 | 25.6(44) |28,2
K/Rb 598 {4371 - 608 [ 61,5 621 { 57,8 75% | 58,6 641 57,6
Ba/Sr 094 15191 0 54,2 0,77 | 49,4 0,57 |214 0,80 49,5
La/Yh 15,0 |24.2] 10,4 380 14,3 34,5 12,5 25,3 124 34

Hpumenanue I — porogooivankabo-rnepcrenanate, 1l — MBYiIuporRceH-norotooimManto-
Brie, 111 — GuoTur-porosooimankosbie, 1V — Auoucni-poroBoeiMankobhle HIaUHoc/ 1anisl,

JEMeHAA B HOPOAX — XapaKkTepPHAsd TeoXuMHUuccKas Yepra B CHIy HX CTpeM-
JeHmsl K -QOPMHEPOBAHIIO CAMOCTOATEALHHIX MUHEPaAbHEX (a3, B UaCTHOCTIH
cyasuyos (Cu, Mo, Pb), yeroiidnspix B IHPOKOM [UALAZ0HE TCPMOJIHAMI-
YECKHX HapaMeTpoB, a TaKKe DAeMEHTH, OTinvaiomuecs Goibuiolf nojBmk-
HOCTDLIO B DHIOTCHHLIX TIPOIECCAX: JIOTYUIe, MICJH0UN, JerKie PeIKUC 3eMIu,
U Bce-takm, HECMOTPH HA Takme OOALIINEG BAPHAINA, 0 CPEAHIM YPOBHIM
CofleKAHMAE OONBIIHACTBA PEIKMX DJAEMEHTOB If B IEPBYIO 04epe/ib CHACPO-
$uapunx (Co, Ni, Cr) w aurodmrsmsix (Sr; Ba, Li, Rb), nerxax P39, F, way-
YEHHBIC TMOPOL JOCTATOUHO YOTKO Pasie/i0Tca HA Te jKe JBe UPYUHLL, TT0 0
0 XHMIUCCKoMY coctapy. IHa mmarpammax, 0Tpazaioniuy COOTHONICHIA Pel-
KHX 2JIeMeHTOB B (asaibraX PasimdHblX THIOB, (HTYPATHUBHEC TOKM CIAMIED,
OTHOCHAMIUXCS 110 O0COUEHHOCTHM XHMUTECKOIO COCTABA K PAasHMIM Ipymias,
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Puyc. 3. lInuomeHne (GHUrypaTHBHEIX TOMEK COCTABOB OCHOBHHX KPHCTA/INYECKNX CIaHIEB
13 rpaHyaNTO-rHeliCOBHX KoMmiexcos wa anarpammax La/Yb—K [mo Bazamosy, 1976]
(a) n Zr—Ti—Sr [Pearce, Cann, 1973] (4).

1, 2 — mapsskaaralickaa (1) 1 oabxoHeKan (2) cepun: & — phegoposekad canta. Ioaa reaentossx (I),
medounux ([1) 1 nasectroBo-megountiy (111) Gasanbros.

JAHHMAIOT HeoAMHAKOROe Tosomkenne. Hanpusmep, na muarpamme La/Yb — K
(puc. 3, @) ToUKN COCTARGB OCHOBHMX caanrmien ua roam pndaiikanna monagawr
HPeIMYIECTRCIHO B 110718 TodenToBhX OasainpTon, a deoposcKoil cBuTH —
meaounx. Ha puarpamme Zr—Ti—Sr (pue. 3, 6) npu cymecTpenuon paccen-
Hun npeobaajnaomee KogandecTso @UIyPATHBHEX TOUCK CJIAHIEB HIAPLIKaAI-
TAHCKOH M CHIOPIHCKO cepnil pacnupeaesseres: B noae 0a3aJbTOB CPOANHHO-
oxeannvueckux xpedron (1), sanuMAOIIEM HEHTPAIBLHYIO YACTh TPEYroAbHHKa,
eIOPOBEKOIT CBITHL — B oJe N3BECTKOBO-INeaodHLX GazansTos (I11), BOausn
CTPOHIIEBOI BEPUIHHL TPeYroAbHUKA.

OBCYMAEHHE PE3YNLTATOB

HMoaydennrre ganmbie 0o XuMHYeCKuM ocobenuocTaM (pHIXYAA VPORHH
cofepaiaHnii peKuUX DICMEHTOB) OCHOBHBIX KPHCTAMIMYECKIX CIaHIEeB Tpa-
HYIHTO-THEHECOBHX Kommmaexkcon 1ua gymgamenta Cnluperoii naardopym 1o-
CTATOYHO OMPEAEJCHHO CBUCTCALCTBYIOT 00 nx merabasanbToBoil nmpupoje
I UeTKOM paspeieniin Ha JiBe MpyIne: caanns w3 tonng Ipndaiikaans otno-
CATCH K XHMHYCCKNM aHAJOTaM TOJCHTOB, & (IelopoBCKOIl CBUTH — K aHa/10-
ram E‘maam.'ron TMOBHIIEHHON TeJI0UHOCTH,

B nmocaepmee spemMa B epssu ¢ narencnpuranimeii necaeoBannii oKeaHn-
YECKOT0 MAIrMaTU3Ma HOSBIACTCH Bee O0MBIIe JOKA3ATCALCTE XUMUYCCKOHE M-
AUBHLYQJIBHOCTH BYJKAHUTOB B PASHLIX I'eOTCKTOHUYeCKIX ofcTanosrax. llep-
BOCTENEHHOE 3HAUCHIe B ATOM ILIAHC MAMCIOT PEJKHe HIeMOHTH, H 0c00CHHO
COOTHOIICHIA KorepenTHoix (Aasg Oasaabros oTo B nepnyio ouepejs Co, Ni,
Cr, V) u nexorepenrunx (Li, Rb, Ba, Sr, nerkue P39) suemenron. Yerro
HEHBIIYATHIMPOBANIIYIO TPYNNY ¢ BECHMA YCTOMUHBLIMU XHMUYCCKIIMIT Xa-
paKkTepHCTHRAMI B Kiaaccn(puRanpAXx BCeX WMCCaefoBaTelNell IpejcTaABASIOT
GasaAbTol CPCIIHHO-OKCAHMICCKIX XPeOToB. JT0 NpUMHTUBHLC HHZKOKaIle-
BLIE TOJAEATHI ¢ BRICOKMMII COJlep/RaHUAME KOTEPEHTHBEIX W HUBKIMU — HOKO-
TePeHTHHX PR daeMenron (tabur. d). BasaxwsTil ns Apyrux reorexronnve-
ckux  00CTAHOBOK — OCTPOBOAY:KHLIe, KOHTHHEHTAJILHLE — Dojee  pasno-
00pasHE I OTIHYAKTCS MEHEe YCTOHYNBLIME CPeJHIMI XIUMIUeCKHMEI ¥ Pe/lio-
DIIEMCHTHLIMI XapAKTePUCTHKAMA, TEM He MeHee COOTHOIIeHHA Me:RJLy Colep-
FRAHMAMU PA3HLIX 9JIEMEHTOB B HUX JOCTATOYHO OUpefieJaeH s, 4To, co0CTReIL
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Tabaxmna 5
Cpennnii coctas cospeMensLIX 0a3aihTOB W3 HEKOTOPHIX AKTHBHBIS 30H 3EMHOTO IWapa

: T 1T | 1i1 iv v VI Vit Vil
Homnonenr -
[ Kyspmun, 1985] [JIyTin, 1980]

510, 50,14 48,80 47,56 52,69 49,46 48,80 49,70 | 50,40

* i@, 1.40 238 2,71 2,10 1,40 2,20 0,75 | 0,82
Al0, 15.65 14,21 14,07 14,55 15,70 14,25 17,28 | 16,69
Fe,0y 2,59 2,52 3,64 | 4,02
FeO 98i% | 11,74*% | 731% | 9,82% 8,22 8,17 7,02 | 5,50
MnO — — — - 0,18 0,47 0,18 0,18
MgO 7,87 7.75 gl 5,64 7,11 7,60 6,35 7,60
Ca0) 11,66 10,74 9,71 7,61 11,28 10,88 11,52 | 10,29
Na,0 2,61 2,29 3,44 3,82 2,65 2,70 1,97 2,92
K,0 Q.17 0,37 1,30 1,76 0,11 0,30 0,24 1,20
P.0; - -— — - 0,15 0,26 0,12 0,24
F —_ — —— -— 100 300 _— —
Co 41 50 48 45 60 50 30 30
Ni 13 92 127 107 120 100 25 3
Cr 202 160 200 78 280 170 40 60
Vv 312 455 295 290 290 320 300 250
Zr 95 161 295 305 85 120 25 B0
ar 129 288 580 625 139 280 150 400
Ba 22 127 380 4495 20 120 60 250
Ith 1,5 A 26 20 0,8 4 2,0 25
La 3,5 13 34 30 e - - ——
Ce 114 29 92 oo —_ — — —_
Yh 3,3 3.2 2.6 2,45 - = — —_—
Y 33 a0 3 28 - — - -
La/Yb 1,06 4,10 13,1 12,2 — — - i

Mpumenvanne., I, IT — ToneuTs CRemHAO-0KCAHIMCCKUYX  XpedTor (1) 11 OKCAHMYECKHE 00T
poros (11), 11I, IV — warposne Gasaawptel (I11) 1 anpezntobasansta (1V)  meaouno-HaszansTonoil cepin
OKCAHITUCCEIY  OCTPOBOB N KOHTUHCHTAJLHBIX  pugrosux  sou, V, VI — T0JenTsl ¢pepitHHO-0Kea~
HIHECKNX XpeiToB (V) 1 OKeaniecknx ocrposos (VL), VII, VIII — 6a3ajakTh 0CTPOBHBIX AVE 1 AKTHBHBIX
KOHTHHEHTAILHBY okpani TogcuTopoit (VII) n manectrobBo-metounoii (VII1) cepuii.

1leTporeHunle 2JCMCHTE! Tadbl B Mac. %, PeARNe JIeMeHTh — I/T. SBEC3Z0UKOH OOMeYeHO cyMMap-
HOe Helego,

HO, U HO3BOJAET BHACASATL HX B KAYCCTBC CAMOCTOATEJALHLIX Te0OXHMAYCCHIIX
TIIIOB.

Conocrapienne N3YYCHHHX OCHOBHBIX CIAHIEB ¢ OCHOBHLIMH BYJIKaHil-
TAMII PABHHIX XHMHIUCCKIX M TCOXHMIYCCKNX THIOB, XapaKTePHLX JJIA Toii
I MEOI PEOTERTOHNTCCKOR 00CTAHOBKIT 110 JAMHLIM PASHLIX MCCIe{0BATCICIT
(HeROTOPHIE W3 HUX TPIBEeHE B Tad/d. D), HOKA3LIBACT, YTO METATOJICITOBHIE
caaunsr 1u3 Ttoany llpubawranea mo yposusam copepskanuit Ti, Mg, Ca, Co,
Ni, V, Zr ofmapy;cupaior aydmee CXOACTBO ¢ TOMCHTAMI CPCJUHIIIO-0KeaHii-
qeckux XxpedTon, a mwo copepsanman K, Sr, Rb, Ba u P39 oxasrsalores G-
JRe K TOJICHTAM OKeannueckux ocrposon (em. rada. 5, 11 n VI). Hpi srom cae-
AYeT OTMETHTH, YT0 X0Ts cpefHue cojepiranns gersux P33, no kpaiineii mepe
B CJAAHOAX MHAPBHRANTANCKON Cepil, OKABLBAIOTCA 3HAYHTENLHO BLIOIE, YeM
B TONCHTAX OKEAHHYCCKUX OCTPOBOEB, M OJILKe K COMACP:KAHISM B HATPOBLIX
fasanbrax HEeXoYHo-0aZaJIBTONIHOE Cepull M3 AHAJOTHMYHON TeOTEKTOMIYC-
cKoit  oOcramoBru  (cm. Tada. 9, 11I), Bee-rakm mo  coormomennio  La
u Yb (La/Yb = ~4), orpaskaomemy cremenb fpaknmonnposanua P39, onn
0Ka3RBAIOTCA 00JCe CXOMITMI MMEHIO0 ¢ TOACHTAMI OKEAHIIeCKUX OCTPOROB.

Caaumam QGefoposeKoit ¢BRTH AJJAaHCKOTO IIMTA CPEN HIBCCTHHIX T'eo-
XMMAUYCCKIX THIOB COBPEMEHHBX 6asa/bTOBRIX IIOPOJ TAK/Ke NMOJHLIX aHAJlo0-
roB He o0HADY/RUBACTCI. ITH MOPOIALI XapaKrTepuayoTes emie DoMbIIM CBoe-
oOpasmem xumuama, veMm caanmer ua Ipubaiikanba. Onm 0TIHYAIOTCSA MOBLITICH-
HOIT DIEJI0YHOCTDLIO, TIABHEIM 00pasoM 3a cder BhiCoKuX copep:kanumii NayO,
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0UeHb HHAKAMI coflepskaEmaMn cujepodmnnnux peparnx naesentor (Co, Ni,
Cr, V) n otens puicoxumu — autofuasnux (Ba, Sr, Rb, P39) u F. B cnay
BLICOKOH IMEJOUHOCTH JJiA HHUX CCTECTBCHHO NPeIoIaraTh TeoXHMIYecKoe
CXOJICTBO ¢ IOPOJAME HIeJ0THLIX cepiit. [lelicTenTenvHo, 10 YPOBHAM cofep-
sRaHMI Taknx anto@uakHEX anemenrTor, kak Ba, Sr, Rb, La n Ce, onn okaani-
patores manboxee Gamaxm 0asadLTaM i anAesiTo0A3IbTAM TEeI0THO-0a300 b-
TOBOﬁ cepﬂn oneanuyYeCckKknx OCT]]OBOB N KOHTUHCHTANBIILIX p'[I[IJTOBi'JIX‘ SOH
(em. TaGa. 5, 111 n IV), no pesko or Hux oranaaores Golee HUBKIMII yPOBHS-
au copepsmarns Ti0,, Co, Ni, Cr, V u Zr n, B wacrnoctn, M0 COAEP;LAHUAM
Co, Ni, Cr 1 V 0KA3LBAIOTCS XOPOUIO COMOCTABTMBIMI ¢ 0a3aJLTaMI 0CTPOB-
HBIX JIYT ¥ QKTHBHBIX KOHTHHeHTAALHLX okpanu (cMm. taba. 5, VII m VILH).

B ofmeM Moo Pe3loMIpPOBATL: HCCIARIOBAHNLIE CHAHOEL OCHOBHOTO CO-
cTaBA U3 TPAHYIUTO-THEHCOBRIX ROMIUICKCOR HAPSAY € TEOXUMAICCKIM CX0/CT-
BOM C TOJICHTAMII M 611335[].\']‘{]1\1” Ilﬂlll.rII[ICIIII()ﬁ IeJoITHOoCTIT, Xapﬂ]{T(‘I)Iﬂ-lMlI,
mwo M. M. IWyseamuy [1985], mast BHYTpIILIHTOBOIO MaTMATABMA I A TCO-
AUHAMIIECKOIT 00C¢TATIOBKH OKeallnIeCKuX 0CTPOBOB U PHTOTEHHBIX CTPYRTY],
amo B. I, JIyruy [1980] — mas reocnnranmaneii, nMeoT Measii psajg oTiau-
qUTEABHEX 0co0eHIOCTel: M CBOICTBEHHLI (G0MEe BLICOKHE COJePHIAHIA lie-
Je3a 1 OpH PABHBIX TN MTOHIREHHBIX COeP;KATMAX KOIePeHTHEX Ui Gasainh-
TOBRLIX IIOPO/L PEIKUX DIEMEHTOB OTYeTHHRaA 0G0TaTeHHOCTh JINTOQIIBILMIT
" LpTOpOM. BUSM&)H{HD, 4TO BEISIBJCHHAN CH(‘IUI([)IH\“;\ XHMIBMA U3yICHHBIX 110-
PO 0bycaoBIEHa COOTBCTCTBYIONUME 0COOCTHOCTAMII COCTABA MCXOJHLIX [
nnx Oasanpros. o me nermoveno, wro oua Oouia npuolpeTeHa m OPH HAJO-
e MeraMopuiaMa rPpAnyInToRoil gari.

UroOnt 10/{TBePANTE WK OIPOREPIHYTH STH AJbTePHATHBHBE TPeIIoiIo-
sKeHNs, OBI0 TMPOBEJICHO CPABHeHe CJAANIes ¢ Hen3MemeHHuMn 0asaianTayu
HOEeMOPHICKUY  3CIMeHOKAMCHILIX I0SCOR, B O0HEM IUIAHE CIHBOBPACTHLIX
] F])HH)’J]II'I'U—I‘lll‘ﬁ(‘Dlﬂ-[MlI ROMIITCKCAMIT, ]13BCCTHU, qT0 GilSIlJl LTOBLIE ]'lO‘pO,U,JJ[
B COCTARe TOCACUIX MpeodaajanT, ocoleHHO NITPORO PACHPOCTPAHEGHBL TO-
aentl. OGobums orpoMusiii GarTugeckmit matepnanx, . Houan [1983] epean
apxeiickax TojenTosuX 0azaneToB Buemmsi Jina  ockopHnix  rnma: TH-1
n TI-2. B ocnosy Takoro pasjpereHus OB IOT0KEHLEL YPOBHE COJepiRaHRil
aerknx P39 u cremenn ux pparinonuposannda. B ronenrax TH-2 ofe vt xa-
PAKTEDHCTHRI 3HAMATENBHO Brome. Har m jpyrie neciaeoBaTesn 3eXemoka-
MeHHbX noscor, . Homan orvedaer, 910 0CHORIIIE BYJIKAHNTEL DTHX CTPYK-
TYPHO-BCIIECTBENHLIX KOMIUIEKCOB JoreMOpist o0HAPYIRWBAIOT OTICTIABOE
C¢XOJICTRO ¢ COBPEMCHELIMII OKeaHHTecknMu 0a3alsraMit, B B IEPBYI0 0Yepe/b
no yposmsanm cogepsuanmit Mg, Ca, Na m korepenrTobix pPeARHX JIEMEHTOB.
Jlas Gasaavror, ormocuMux K Tuny TIH-1, wame seero orMegaercs ¢XofcTBO
¢ 0asanbraMi CpeliHHO-0KeaHnIecKiX XpefToB U pejiie — ¢ HezpeInMu To-
JenTaMn ocTpoBHEIX nyr, maa TH-2 — ¢ nsBecTroBO-IIETOTHBIMI TOJEHTAMIT
1 TOJEHTAMI ORCAHIMECKIIX ocTponoB. lapsaay ¢ uepramMu ¢XofcTBA YKABHI-
npaloTCH W ABHLIe XuMmmaeckne oTamang. Onm 3ariodanTtes B Golee BHICORIX
B JpeRHAX HOPOJAX cojepsRannax skenesa, oraomernnii FeO/Fe,0,, 8 monn-
menHeX cojiepsranusax I, a rrasHoe, B JoJiee BEICOKIIX YPOBHAX cojepiraiuii
HeKOTePeHTHEIX PEeJKIX DlIeMeHTOB, Kak, Hanpumep, Ba, Rb, Zr, merkux Psd.
Mayenno Tarkue oTiuInTe IbHEC 0CO0EHTOCTII XUMI3MA 1I0 CPABHEHIIO ¢ COBpe-
MEHHBIMII OKEAHUTeCKIMI 6a3anbTaMu OB BEIABJIEHLL HAMIL M JIJI5I OCHOBILLX
KPHCTAMMMICCRUX CJIAHIECE U3 I'PAHYIHTO-THelcoBriX Kommnercos llpudaii-
kaapsa. Orciofa caeayer, 470 CIAHIL 10 XAMHIECKOMY COCTABY JLOTAHLI OBITH
TO;RACCTRONHLI J[peRHnM Tosentas. [lefictBurennmo, oHH 0900L OXO0MWN Kak
mna cpeunii T apxeiickux ronenron TIH-2, rag eme Goanine Ha ToICHTOBLIE
0a3a)BTHl KOHKPeTHRIX seenokaMennnix moscos Hamameroro ugara, 10aH0i
Wagin, Quuagampun (rada. 6) w np. Ha rpagurax (puc. 4) mujmno, 410 0THO-
curedabiio coctasa ronenros TIH-2 B caampax rpanmyanro-rHeicoBLIX KOMII-
aexcon Ilpubaiikaang jaumb weanauntesnno nosnimenst cogepranna CaO u Ba
n monmkenst Ti0,, meaoueii, V u Zr. llocaepnee, werarm, cOumraer ux ¢ 10-
aentamn tana TIH-1. HeoGxopuvo tagike nyMers B Bujly, 9To HaGH0AI0ITHEC ST
OTRIOHEHHST UpU BBHICOKAX UCTEPCHAN, TIPUCYHAX COJAEP:RAHUAM DPejiKux
BIEMEHTOB, B GOTBUIMHCTEE CBOEM MOTYT OKAZATECSH HEBHATIMBIMIL,
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TaGnuma 6

Cpeguue coctapsl foremdpuiickux 0asaieTOBRIX MOpPOJ (meTporeHHLIe =~ Mac. %, PEAKHE
DACMEHTLI — T/T)

ApxeficEne TOJEHNTH B:‘;:;};R;Tﬁ a:;’j';:’,?}f}'ﬁ[ﬁm‘f“ TodenToRpe 0anadLTE 8plle-
[Honmm, 1983] [Tyoeum, 10771 HOKAMENHOTO TTosgea
HoMnonenT
TIH-1 TH-2 AGnTudn | KunaTim Vxun [%13:‘;}3},“1%:;:? | flgtﬁﬂ;wgg{i%n

Si0y 50,2 48,5 49,2 49,4 494 50,0—51,6 | 45,30—52,77
TiOgq 0,94 1,49 1,23 1,01 0,96 0,690—1,30 1,14—2,46
ALO, 15,5 15,2 15,0 14,7 15,0 | 12,7—15,3 | 9,85—14,25
Fe,04 1.63 2,80 2,62 2,713 2,93 11,0—-13,4 | 11,74—19,98
FeO 9,26 9,17 8,30 9,17 8,49 s s
MnO 0,22 0,18 0,21 0,21 0,19 0,47—0,22 0,20—-0,36
MgO 7,53 6,82 5,94 6,17 5,80 7,2—8,1 4,07—14,81
Ca0 11,6 8,79 8,80 &493 8,43 8,8—11,7 6,82—15,75
Na,0 245 2,70 2,78 2,3 2,42 21—4.,5 0,70—4,48
K,0 0,22 0,69 0,45 0,36 0,40 0,06—0,26 0,11—1,55
P.0; 0,10 0,17 0,45 0,26 0,42 0,06—0,43 | 0,08—0,53
Co 52 55 68 53 40 34—M 40—89
Ni 140 125 142 159 108 110—176 32—598
Cr 490 250 195 235 225 90—297 < 10—1980
v 260 365 3n 332 386 2481613
Cu 110 100 102 1 107
Zr 53 135 97 128 156 43—172 30—2006
Se 28--53
Sn 1,3 1.7 16,3
Pb 5,6 5,0 41
Zn 80 120 88 110 137
Sr 100 190 157 174 214 2—696
Ba 80 90 142 126 109
Rb 1—-38
La 3.6 13 —_ — = 3,3—16 T—52
Ce 9,2 30 = - - 6G,3—239 <138
Nd 6,6 17 — —_ — 4,724 2,6—228
Yb 1,9 2,2 — - — 1,1—4,0 1,05—4,05
Y 20 30 — = ~— 17—36 16—57
K/Rb — — — — — - 300—4300
Ba/Sr 0,8 0,47 0,9 0,7 0,5 — ==
La/Yb 1,9 5,9 . . s 1,0—4,0 | 1,25—6,0

Wrak, B pesyianrate IpoReIeHHON0 CPABHHTENLHOI0 AQHAIN3A BIJIHO, 9TO

CHATIEL U3 TPpulAKANLCKUX KOMILICKCOR, BAHIMAA 10 PAAY HAPAMETPOB Xi-
MITYECKOTO COCTABA TMPOMELVTOUHOE Mojoskenme mesay rtomemramm TH-1 n
TH-2, Gmce B wenos k TH-2. [locuegnee ocobento yeTko BLEABIHETCH Ha Ipa~
durax pacupenenenns P39, wopuupopaunsix no xoujppury (puc. 5).
Bussrennoe yauBuTenbioe XHMUYECKOe CXOJCTBO OCHOBHEIX KpHCTAI-
NMIECKHX CJAAHIen, NpeIcTaRIeHNLX Taparenesiucamn Ipawyantonoii damnn
B Tpamylnro-rueiicosnx kosmiviexeax [lpubaiikannsa, ¢ memameHeHHLMu Ga-
BANBTAMI OJ{HORO3PACTHRIX BEICHOKAMEHHBIX HOACOB NO3BOIAET IPe/inoNaraTh
BEIECTREHHOE CXONCTRO HCXOAHIX JI1H BCOX DTHX HOPOJ MAIMATHYeCKIX pac-
I1aBOB, 09AT0B MX 3APOsKACHUA B peBueil MaHTH U nyTeil pasButius. A o6-
Mg TeoXnMIvecKad cueiudura Tex @ APYTHX JAPeBHeHuny nopoj uo cpan-
HEHII0 ¢ COBPOMCHILIMIL QHAJOTAMH — YOCAHTCHLHLIEL apryMenT B 1O0IL3Y
npejerasiemnii o6 oforamenmocTin JipesHeimeil MaHTHH HEKOTePeHTHLIMI
penxnyn sueMenraMit. 'panyianrossii eraMopusy, KoTopoMy B laipueiinen
HOABEPIINCh BYJIKAHOTEL TPAHYJIUTO-THEHCOBLIX KOMIUIEKCOR, HO-BHIUMOMY,
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Puc. 4. Tpaduin mopyaanzopaniuy no apxeiickomy toxenty TH-2 [Hompum, 1983] cozep-
QI TeTPOTCHREIX KOMIOHEHTOR (¢) I PEAKNIX 0IEMERTOB (6) B OCHOBHEIX RPHCTATITIe-

CRUX CJAAIAX 13 IPaHYJHTO-THEiICOBLIX KOMINIEKCOS.
1—3 — maphxa railekaa (1), oabXoHcKaa (2), caogAHcKaa (3) cepnn; 4 — QefjopoBeKan CBHUTA.

09eHb Malo CKABAICA HA YPOBHAX colep:RAHUI Xumudecknx oaementor. Cro-
pee neero, B cna3n ¢ MeTaMopduieckoii guddepennnaineii od AHMb yBeIHTHI
HePABHOMEDHOCTE PACHPeeJeHis PeJIKIX DICMeHTOR,

Uro ke Kacaercst caanies egopoBeroil CBUTH, TO MM JOCTATOYHO I10JI-
HBIX IO XUMHYECKOMY COCTaBY aQHAJIOTOB Cpejil Haubojiee PacnpocTpaHeHHBIX
Ga3aMbTOBBX MOPOK B 3eJACHOKAMENIILIX TOACAX MOKA He obHapyseno, Bumu-
MO, TAKHC PASHOBHIHOCTH B TPYHIE JAPCRHNX BYJIKAIHTOB JOBOJLHO PEIKH.
Jlasg oObsicHeHust 0c060ro XHMIYECKOIo €OCTABA MCXOMHOI ST HIX MarMil
MORIIO TPUBJICYL HECKOJILKO THIIOTe3: XUMHYCCKAS HEOLHOPOAHOCTL JApeBHeil
MAHTHH; HHAd reoTeKTOHUTIeCKas 00CTAHOBKA IPOSBIGHHA OCHOBHOTO Marma-
TH3MA; TIYOMHHOCTE 3apPOJKJICHHA MAarMOTEHEPHPYIUX 04aroB B MaHTHIL.
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Pue. 5. Tpapnkn HODMATNIOPATHLX Mo
XORIPHTAM cofiepikanitii P39 B ocnonmpix
KPHCTAIIIMCCKIX CAARNAX MAPHEK A raii-
ckolfi (2) 1 oabXOWCKOi (6) cepuii, cmo-
asmeroil cepin (1) u gefoposeroit epi-
Tl () (6) B COMOCTARNCHIN € Tpamni-
HENVIL (3AMTPHXOBAHO) T CPEJIHIMIT co-
JeMHAHEAMA B r&g}n{a;umx THMAX apxeii-
CHIX TOJENTOB - - :

5 s T 1983}.;[ TH-1 [Hoapm,
I, B S S T A

> =7 T e
Ce Nd Sm Gd Dy Er Yb

OmuocumernsHoe codepacanue

ITeproe mpepmomosicine MATOBEPOSATHO, TAK KAK YANBHTEILEAS BRIJTED-
MATHOCTE COCTABA JPEBHUX OCHOBHLIX BYJKAHHTOR HA BeeX KOHTHHOHTAX I
B PABHEX CTPYRTYPHO-BONECTBEHHLIX KOMIUICKCAX CBIJICTEILCTBYRT KAk pas
B I0IB3Y ANLTePHATHBHOTO MPEACTARIEHIA, & NMEHHO 0 CPABHHTENBHOI TO0-
XUMBTeCKOI ofnopogHocTi apenmneil mamrni. Bropoe mpegnonosxenne iwan-
Gonee pepodarimo, OOpT U3YICHAS COBPEMEHHLIX BYJIKATHTOR MOKA3LIBACT, MTO
K PasHBM TeoTeRTOHITeCKHM 00CTAHOBKAM IIPHYPOTEHO TOABJICHITE OCHOBHBX
MATMATHIECKIX PACIUIAROB ¢ PA3HBIMH TEOXHMUYLCKIMM XADAKTePUCTHEAMIL.
Tperne mpemoio:ReHne NIPHYMHEO CBA3aH0 ¢0 BTOpLiM, OOAThL-Takn wa ocHo-
BAHUE M3YYEHIT COBPEMEHHOI0 BYJRAHU3MA TPUIATO CUNTATD, IT0 ocolbern-
HOCTI XAMIIBMA OCHOBHEIX BYJKANNTOB B PA3HLIN Te0TeRTOHNYeCKIX 00cTanoR~
KaxX B TepBYI0 04epeih Cria3annl ¢ rayOuHHOCTRHIO OYATOR MATMOOOPABOBAHN:
B Gosee TAYOHHALY 0YaTaX BREIUIABISIOTCA PACTIIARK WOBKIIEHHOI 110101~
Hocrn. Mexoma uz copeMeHHRX MIPeACTaBJICHil, MO;KHO HpegOoaarath, 4To
crenenns miaBmaenna i O0uabniag rayOMHHOCTD OUATA MAUMOUeHePaun B Jipesn-
Hel MAaHTUH GLUIH TOABHLIME UPUIHHAMA OTIMYMTEILHDX XIMIUIeCKUX 1 peji-
KODJIEMEHTHEIX 0COOCHHOCTeH MCXO[AHBIX ATA cnanmes (eJopoBCKOIT CRITLL
MArMATHICCKAX PACIIIABOR.

BLIBOJbI

1. Ilo ocoleHHOCTAM XUMITECKOTO COCTABA, YPOBHAM CONEP:RAHAI 1 COOT-
HOIICHIAM THAPOKOTO KPYTA PejKIX HIeMEHTOR JUIA OCHORHEIX KPUCTAIIIIHYE-
CRIX ClIanmes IpaunyauTo-rueiiconix KoMmiekcop ua gyuamamenta Cubuperoii
WAATHOPMBL 11 €@ TEeTePOTeHHoro CKIAMIATOr0 O0PAMACHIST B KadecTBe Hall-
Golee wpepodTHOIl yeTamamiaupaercs MerabasannroBag npupopa. lpm oarom
METATONCHTORKIE CAAHILI I3 TPAHYAnTo-THelcoBnx Komiutercon lpnbaiinanns
HMEI0T TAKYIO jke crueiuduKy eoctasa, 9T0 W AHAJOTHIHEE HeMeTaMop(hr3o-
BAMHLIE TOPOJALI T3 CHHBO3PACTHHX BCICHOKAMEHHLIX MOSCOB: B TeX 1T B Jpy-
TUX [0 CPABHEHHIO ¢ COBPEMEHHEIMY OCHOBHHMMII BYIKAHITAMI YETKO TOBBIIE-
Hbl COAeP/RaHIA skeaeda M 0oapitoil rpynnnl ARTOQUIBHEX PEIKIX dIIeMeTl-
ToR. HauGonee sepositpmas UPHYUHA BTOMY — HPUBHAKIAACH B HACTOANIEE
BpeMS MHOPUMEH HCCHeoBaTeNsiMit  PeoxuMmodeckas cnenudura JpesHei
MaHTHm, ;

2. Ocnopnue kpucrammndeckne caannst usd roaug pubaiikanss, ¢ onnoi
eTOpoHN, # caamunt (eoposcroil cearhr AnJRHCKOTO HiiTa, ¢ APyroii, orier-
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JIEO PABINYAIOTCA MO XUMHTECKOMY N pPelKOMeTajabHoMy coctany. llo ama-
JIOTHH € BAKOHOMEDHOCTAMMI COBPEMEHHOTO OCHOBHOTO BYJIKAHA3MA MOMRHO IIO-
JaraTh, 9TO OTH PasinymA oOyCcaoBIEHH TIaaBHBM o6paszoMm QopMupoBanmem
WCXOMHEIX [UIA HIIX PacIIaBOB B PASHHIX IeOTEKTOHMYECKHX OOCTANOBRAX M
BCJIEJCTBHE HTOTO TreHepalmeil MarM Ha pasHBIX IyOMHAX B JPeBHEIl MAHTHM.
B caasm ¢ oocaefHUM BepOsiTHee BCEro, 4To A OTANYAIONINXCH HOBH].I.[EHHOﬁ
MEA0YHOCTEI0 W COAeP:RAHMAMI JAnTOQIIBHEIX PEeIKAX HICMCHTOB CJIAHIER
(eOPOBCKOH CBUTLI MCXOJHLIE MarMnl reHepupoBannch Ha O0O6mBmUX rayGM-
Hax, uem juig Merarosentosnx caannes llpubaiikanes. Buyecte ¢ Tem caenyer
00000 MOAIEPKAYTH, YT0, HECMOTPSA Ha HMCIOMEe MECTO pasHoolpasHe OCHOB-
HHIX TOPOJL, B JIPEBUNX TOJIMAX Bee-TaKW a0COJI0THO UpeohIafaloT cpean Kak
MeTAMOPPU30BAHILIY, TAK I HOH3MEHOHHLIX HX PA3HOCTEH TOJEHTOBHIE MeTa-
GasanpThl # 0as3a’abIHL.

3. Coxpamenne XuMIICCKON W PEAKOMETAMILHON HHAHBUAYAILHOCTI HC-
CJABOBAHHBIX IIOPOJ CBUCTEILCTBYeT 00 M30XUMUIECKOM XapakTepe IpaHy-
auToBoro MeraMopdmava. bodee jre mupoKne Bapuani COREPHRaumii OTAe b~
HEIX 2JIeMeHTOB B HUX, 0CO0EHHO peIKNX, MO-BHIHMOMY, CBA3AHHL ¢ JOKAJIh-
HEIM [eépepacipefeqciieM BelecTsa, BHPOKAOIEMCA Kak MeTaMopdudeckasn
muddepennanus.

4. CymecTsyiomee MpefcTaBieHHe O TOAMAX HOPOJ TPAHYIUTOROM dammm
KaK 0 PeCTMTOBOM OCTATKE IOCJie BHILIAB/IEHAS U3 HMX I'DAHATOMHOTO MaTe-
puasa, 000ramenHoro Mero4aMd W APYPHMA JHTOPUALHBIMA IIeMEHTAMM,
He MOATBePHRIAeTCs IOTYYeHHRME JJANHbIME: BCe ApeBHeiimmne oCHOBHLIE Tpa-
HYJIATH, K KOTOPEIM CAefyeT OTHOCHTL H3y4eHHbe OCHOBHREE KPUCTAJNINTe-
CKue CJAHILI, OKA3BIBAIOTCSA B paBHoil crenenn (m3 Toam llpnbaiikanba) mium
eme Goaniie (u3 GefopoBCKOIl CBUTH) 000rAIMEHRAMMI IUTOGHABHMMA 2ileMeH-
TAMH 10 CPABHEHHIO ¢ OHOBO3ZPACTHLIMU HEeH3MEeHeHHBIMH 0a3albTOBHIME II0-
pomaMi.
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H. N. [OEPELOB, H. H. JOEPELLOB, H. B. NOMNOE,
N. B. NOGPELLOBA, A. M. CMEJIOB

MHUHEPANOIHUA U TEOXMMHUA KHOMATUMTOBOH CEPHUM
K3 ONOHAMHCKOW CTPYKTYPbl ANJAHCKOIO LUMTA

Homarnmrst 13 OuonnHCKOil CTPYRTYPH — HePBEe Ha AJancRoM InuTe
1 Beeit Cubuperoit nnardgopme — Ontru onmcanst I'. M. Jlpyrosoit it coapropa-
v [19831] B cocrase oxoHgHCKOTO KoMiLiexkca. OIMaKo MEHEPATOTHA W TeO-
XHMHA 3THX TOPOJ ocrapainch Hemsyuenasimm. W3 paborsr H. 1. Mockon-
genko w coasropo (19831 caenyer, aro KoMarHnToBasg cepus MPHCYTCTBYET
Tak;ke B BepkakuTCKoM pailone, HO BRI0YEHA B]1eCh B COCTAB XOI0UHKAHCKOIT
M 4ACTHYHO 3BepeBcRoil cepun. Beposatno, B droM pailone radlponjsi w yib-
TpalasuTel, ACCONMMPYIOUAE ¢ 3eJeHOKAMEHHBIME BYJIKAHNTAMH W KOMATHI-
TaMM, CACAYET BBHUJIEAUTH 13 COCTABA 3BEPEBCKOI Cepuil W B nepBoM npuldau-
JKEHNMIE COMOCTaBNTh ¢ KoMmaruuramit n Oasmramit ONOHAUHCKOH CTPYRTYPHI
(puc. 1).

Yunreipag BOKHOCTL u3yvenns womarnurton ua Cudupcroil nmaardopme,
KOTOPas OCTABANACH JOJATOC BPEMst «DeJALIM IATIIOMY B OTHOIMEHIIT KOMATHIL-
TOB B OTJAMYNHC OT JPYTHX JIPeBHUX WaaTGOPM, MBI IPOBEIN JOTONHUTeILHOe
H3yvYenpe KoMaTHnToB M accormnpyionmx  wopod. llodemwe Marepmanm,
B YACTHOCTI paspes KoMaTHuToroil cepmit K 3auajy or o3. Toxko, Onuim moay-
wenst . 1. jlooperonmy, A, 11 Cyvegosns w H. B Tlonossim. 1. JI. Jlo6pe-
nos u JI. B. JloOdpenosa, a raxske A, 11. Cuvesos u H. 11, JloGpenos naywmin
MHHEPAJOTHIO BaskHeiimnx pasdosupmocreii mopox (rada. 1, odp. 8-4/84,
8-5/84 w 31, 7) ¢ wemonwbaosanuerr HOABINTOTO YHCAA MAKPOZOIIOBLIX AHAII-
308 (rads. 2, 3). Amanusnl MOPOJL M reoXnMITdecKue JanHble Ouurn MoJyuensl B
aaboparopusx eorormueckoro nueruryra b CO AllL CCCP (radur. 4, 5). Teo-
aormueckas kapra Ononguuckoil cTPpYKTYpH mpusefena B padore [Jlpyrosa
n ap., 19831.

Komarmnrer 8 OnoHAmHCKOl CTPYKTYpe TPHCYTCTBYIOT B HIDKIEH wacTn
paspesa, 1Jie accoIupPYIOT ¢ HA3aNBTONIAMI M TEIAMH YIbTPabasuTos, KOTO-
puie Tpakrosagnch Kak maiku [Jlpyrosa u ap., 19831, Bo mo wpaiineit mMepe
YACTHYHO, 110 HalieMy MHEHH, TPeICTaBIAI0T KYMYJIATHBHEE TOPOJIH KO-
smarmnroBoii cepmir. Cpean mopojg, OTHOCHMEIX K KOMaTHHTAM I Oasalbran,
10 HeTPOXUMIUECKIM W MITHOPATOTHHeCKIAM JAHHLNM BHISIATOTCS KOMATHITO-
Basg HUBKOTHTANNCTAA CCPHA T BLICOKOTHTAHMCTAS CepHfA, HARBAHHAN HAMI
IURDPUT-Henounobasanprosasd. JlBe aHamTorHEIIBIe  COPUIL [0 MaTePUATaM
[Mockopuenrko m ap., 19831 npocnesknsaores » Beprarmtexon paiione.
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XapaxTepuernka NecaeJoBARENY 00pasnos

Tabuanpa 1

NG 6 MecTo BagTug
J¥ 00p. odpasia ITopona CTpyKTypa Munepaapnnit cocras Teoxnmigeckne ocofeHmOCT
Hoatamuuniosas cepra
184 |1 samagy er | OQmupmuur, 1 1 Ryasyuarnsaan Oy - Xpg -+ Bym(+Cepo + Xa -+ Mr + max Mg, Cr, Ni, Co, min
o3, Toriro -k Tiap0) TV, Sr
2‘;84 Omnpisur  ceprienTnan- | Petuktoan kymyaatusan | Ouryy _q -+ Xp(4-Coepog == And -4 Mt 4 Xa;_.) | Hommws. Cr, mer Sr
3B/84} | Tam sne BUPOBANEE T i
3/84
Ot
3T » OurusunnT, T 2 Rysymsrosgas ¢ gsysa Oa | Ouya_yq; - Xp(-FCepi; -+ Ta + Xa) min Ti, V
5/84 » Hepuornrosii woMaTu- | Pemmxrosas cnmmnderc Ouryy - Xp(+Rysg + Ceprg + Ta + Xa -+ Bue. Cr, Ni, Co, mo prrm., Sr
ur + Lapd)
8-4/84 » To e Cunnngere Onyg_ys + Xp{+-Cepr - Ta 4+ Hapd + Xa) To xe
8-5/84 » OTaaLROBaNILiT KoMATH- » Omy, -+ Xp(--Ta + Mr) »
ur
6/84 » To xe Brg[mrmaﬂ mukpoaenmio- | Oy = Xp(-Mr - Ta - Xy, -+ Rapd) Oﬁ{}rmu. Si, monmxk. Cr, Ni,
JIACTOBAST
12/83 | p. Ouporrgo MeramporceRITOBLIT Bropnuman  menmgonmeMato- | Wyay, o0 - Akry - Xogy -+ Ask, - Xp — Mr | Cxolcrso co cpeguaM cocTa-
KOMATHHT OnacroBan BOM
10/83 » Basanrsropniil roMaTunT Bropniraas memarobaactosan | Por - Kysys -+ Xorg, - Tl |- Mr Bre. Al, V, Sr, mopm. Cr,
Ni, Ti
5/83, ) . e LA .
5 1?3 ' » Dasaant To ke Por -+ AxT 4+ 2 + ITa - Mt IMopwu. Ti, Te, Si, Al
4/83 / 1 1
5B/83 ). Quponrmo Tyd Gazannta » Por -+ Auwr 4 A - ITa - Mr Bric. Fe YV, Na, HimsK.
i e T 1 1 ]
Cr, Ni .
Mukpunosas cepui
3038/84 Jlesmit  Gopt | Hunpur Penunrosag  nopduposu- | 1iyMg, + Wass(-- X, -+ Cepriyg -+ M1 - Brie. [, Ti, P, Zr, Husk. Si
p. Qaponrgo Hasn —+ Kapd,;;)
18/1p | p. Oazonrgo » To ke Oilyn_ay + HMasm{--RyMyy - Xityg_oq |- To me
—+ Cepmyg -+ Mr)
49/ Tp » 1lzarenesnptil nOKRpIT Bropuanaa remarobmactosast | Hapy - AT, 49 -+ Xa -+ Cepir -+ Aug »
1-:3;]!, Ti-6asuapr To sie Masy + Axt + X + A6 + Lapd max f, Ti, Zr; P
3/83, » »
Ar/83 J »
Ipumevanne, OOp. 18/Op nm 49/Jip — nma woanexmmn I'. M. JIpyrozoit,
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Pue. 1. Cxema ctpoenns Aijancroro mura i ero obpamiaenns (mo I'eosormueckoil Kapre
LAM [Boromomoea m ap., 1985], ¢ n3MeHeENAMI ABTOPOB).

1 — mesoaolfckne oTroKenua;, 2 — Mesokalinozofickue oriomenna pudTOBBIX BUAINMH, 3 — BeHI-HUHHE-
naseozofickuit Texosr CuGrperolt muatdopmsr; 4 — YIOKAHCKAA cepHA HIBKHETO [MIPOTEePodoH U ee aHaToru;
4 —«TpPOTOBHE KOMIIIIEKCHY, MeTaMopduaoBanuble B KHAHWT- U ANAeSUT-CHAIHMMAHNTOBOR Ganun (TYHryp-
unHekwit u gpyrue [Boromososa u np., 19851); 6, 7 — zousl OJEKMUHCKOTO 6J0KA ¢ NIMPOKAM PACIPOCT-
paHeHueM TPOTOBLIX KOMIJICKCOB, anadropesa i 6aacromuiorntusanun [Panswit goxembpmii..., 1985 [(6) u
TPeUMYIMEeCTBeHHO MHeticoBse aMPudoanToBoil gamnn ToOHATMTOROYO cocTapa (7); 8§ — rueiicsl rpanyJuTo-
®oOil hanum (IpenMyIecTReHHo), Craraiime AJlancKnil MaccuB 1 9HAepONTO-rPaHNTOrHeiic0BOe OCHOBARNE
[Panumit goxemGpiii..., 1985 ] OJerMuHCKOTO GJ0KA; 9 — 3€JCHOKAMEHHBIE KOMILIEKCHI ¢ KOMATHHTAMM
(t — ononmmHCKNIT, 2 — XoJoinuKancknd B BeprakuTckoMm paiiome); 10 — ra6Gpounsl i YiabTpahazuTsl,
ACCONUUPYIONNE C XOIOMHMKAHCKIM KOMILIEKCOM; 11 — I'PAHNTOUIBI KOTApO-YOOKaHCKOr0 KOMILIeKCA;
12 — anoanoptosuthl;, 13 — Cranposas o0aactk; 14 — Baifikano-IlaTtomckan ckiaapuaran obaacte; 15 —-
IJIABHEI® PABJIOMBL.

Boime mo paspeay B OaonamHCKOHR CTPYKType BRIleIAETCA THIMIHAA
OCTPOBOAY/RHAN CEPHs, mpepcTapieHHas aMPuboIuTaMHI ane3uTo0a3axbToO-
BoTo U 0a3aabTOBOTO COCTaBa, KUCJBIMH Meras@dyzmBamu, nx tyfamnm, mMera-
rpayBRakkKaMu, LIPEBPANIEHHBIMH B Ccaiogncreie ciannsl. Mertamopdmam eex
LOPOJL COOTBETCTBYRT, KAK IPABII0, dIUI0T-aMPubonNToBoI (HI3KoTeMIepaTyp-
Hoit amdubonurosoii) ganum ¢ mamoskeHHeM AuadTopesa 3eIeHoCTANIEeBOIT
dammi. Onu nepexpsiBajorea (BO3MOJKHO, ¢ VITOBEIM HECOTTacIeM) MeTarep-
PUTEHHBIMIT TlopofaMu, MeramopdusosanubMi ciaalee, B Qammr  3eneHbIX
ClanIeB H COTOCTABNMBL ¢ V/JOKAHCKOI cepueil paHHero NpPOTEPO30H
(ca. pme. 1). Honraxtsl ¢ THelicaMu OJEKMHHCKOM CepNI  TeKTOHHUECKIe
(em. pue. 2). Bospacr oJOHIIMHCKONR cepum IO HPEIBAPUTENbHBIM TAHHBIM —
apxeii, ¢ apyma rpyomamum gar: 2700 n oxoso 2900—3000 mmm. axer, n sBHO
oMomo:reHHEIME 3HaderusaMu 2300 man. mer, OTUIKIMA K BO3PACTy Y/IOKAH-
ckoit cepmm (2100—2200 wam. aer) [[lpyroea m mp., 19831

Tunmunsiii paspes xomarunrosoii cepnn OTonJIUHCKON CTPYKTYPH K 3a-
nany or 03. Tokko morasan na puc. 2. 31ech Bhijensercs asa anddepenupo-
BaNHBIX TeJa, BEPXHEe M3 KOTOPHIX uMeerT Oojee NMoJHBI paspes 1 mpejcras-
aeno (ceepxy BHH3): ampubomnramn TOJIOCUATHIMIT CCPO-BETCHBIMIT W MACCHR-
HEIMM  TeMHO-3CJICHEIMI, COOTBETCTBYIOMIME  0a3ajJbTOBHIM KOMATHHTAM W
fasanbraMm, ymonmocTbio Gonee 150 M; cepo-3€JEHBIMII CHJIBHO CepPHeHTMHI3I-
POBAHHBIMIT, MECTAMII OTAJBKOBAHHBIMU ANOTEPUTOTUTOBHIMIT KOMATHHTAMIT,
peske ampuboIN3MPOBARABIMI ANOMHPOKCEHNTOBBIMI, HA BHIBETPEIOH CBETIO-
KOPIYHeBOoil NOBEPXHOCTH MecTaMH XOPONO BHAHA CTPYRTYpa cnuHnexc,
HPHCYTCTBYIOT TPOKIIKH KPYHHOYEMYi4aToro XJa0pura, MONIHOCTBIO OKOJO
150 M; TeMHO-cepo-3eAeHBIMI, ¢ TOBEPXHOCTH KPacHO-OyPHIMIA KYMYJIATHBHE-
MH TopomaMn (OJAMBHHUTH) ¢ XOPOIIO COXPAHMBIINMECH ORDYTIBIMI 1 BTe]I-
PAILHEIMI 3epHaMI oauBHAA, MomEocTh 230 M.

Hume paspea Bropoil u Tperneil 3010 MOBTOPHAETCA, HO OTCYTCTBYET BEpPX-
A 30Ha 0a3aJbTOBHIX KoMaTnuToB. IIMKPUTEL H BEICOKOTHTAHNCTLIC (a3aib-
THl TPUCYTCTBYIOT B JAPYTUX paszpesax M II0X0 OTANAITCH OT 1MOPOJ KoMma-
runrosoii cepun. o jammwmy I'. M.
Jpyrosoit (yeraoe cooluenne), onm
nepecTanBaloTCsI ¢ HEMU; 10 HAIIIM
AAHHBIM, ABIAOTCA HECKoabKko Golee
HOBIHUMHE, HeM KOMATHHUTOBAS CepHH.
Eenm stu jannne mojrsepmaTtes, To
spoaonust pyaranuama B Ouonpmn-
CKOII CTPYKTYpe HpefcTaneT B CJeLyio-
HeM BUe: KOMAaTHHTOBASA CePHS; IIITK-
pur-mexoun00a3ANBTOBAA  cepHA;  Jia-

Puc. 2. Hapra-cxeMa §m paspe3 KOMATINTO-
Boil cepun OJOHANHCKON CTPYKTYDEI.

1 — MPTREPTHYUIBIC OTJOMACHIA; 2 — PHEficH  0JIeR-
MUHCKOM cepun; 3 — KOMATHUTH, 4 — KYMYJHTHB-
Hble OJMBHHMUTHE; 5 — 0a3ajbTOBBIE KOMATHNTHL W
GasannTel (aMPuGOINTH): 6 — TEKTOHNYECKAS TPAHU-
na. CTpeaKaMi NMOKASAHEL TOYKH ONpoGOBaAHML.
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Xuyuuecrnii coeras (Mac. %) m crexmoMerpiuyeckie kodHHUNNEnTH MIHEPAIOE N3 KOMATHITOR

Tadamma 2

6¢

N ofip, Mumepas i ero meneancroeTh Si0, Tio, Al 0, Cr, 04 Fe,04 FeO MnO MgO Can Na,0 | Nio (I(_{il?) 5
1 2 | s & 5 | e | 7 | & | 9] w |z | o =
IB/84 | Onmonm 1 (f = 14,6) 40,7 0,07 0,07 0,0 — 11,0 019 | 47,7 0,0 0,0 10,48 — 100,21
K 1,003 | 0001 | 0002 | 00 — 0,227 (0004 1,748 | 00 |00 |oot0 | — 2905
O fa (f = 12,2) 40,2 0,10 0,04 0,07 — 116 023 | 47,5 00 |00 |06t | — |*0035
K 0,993 0,002 0,001 0,002 o= 0,239 | 0,005 1,752 0,0 0,0 (0,012 . 3,005
Xpoanr — 1,35 043 | 31,2 39,3 31,3 |0,26 | 2,09 00 (00 (0,78 — | 100,41
K ok 0,041 0,006 1,000 | 0,950 0,507 |0,000| 0,017 0,0 0,0 002 | — 3.057
Cr-yargeTnr — 0,39 0,07 4,70 62,2 30,8 0,06 2,70 0,0 0,0 0,65 = 101,63
K — 0,014 0,004 0174 1,810 0,905 | 0,002 0,195 0,0 0,0 0,025 S 3129
Cepiterrnn (f == 6,2) 41,5 0,04 3,33 0,82 — 444 10,05 | 38,3 0,0 0,02 | 0,14 11,0 99,64
K 3,860 0,002 0,365 0,060 — 0,346 | 0,003 5,314 0,0 0,002 | 0,010 = 9,062
Xmopur 1 (f = 5,4) 31.8 0,07 123 1,07 — 4,09 0,05 39,8 0,0 0,02 10,21 11,0 | 100,41
E 2,985 | 0,004 1,362 | 0,080 — 032t |0,004| 5360 | 00 |0002[0015 | — 10,333
Xaopmr 2 (f = 7,0) 334 0,03 12,0 3,35 — 449 006 | 351 00 |00t [0,23 11,0 [ 99,67
K 3,152 | 0,002 1,30 | 0,250 — 0,354 |0,004] 498 | 00 [0001]007 | — 10,068
3K/84 | Ommeum 1 menrp (f — 12,40) | 39,5 0,0 0,0 0,08 — 12:4 0,314 | 478 0,02 0,0 0,0 — 99 81
i 0,983 0,0 0,0 0,001 - 0,251 {0007 1,773 | 0,001 |00 |00 = 3,016
Ouusnr 1 kpaii (f = 12,75) 39,8 0,0 0,0 0,08 - 12,5 0,27 | 47,9 0,02 (00 |00 e 100,57
3 0,984 | G0 0 0,004 . 0,258 10,006 1,765 | 0,001 |00 |00 - 3,015
Onuwam 2 (f = 14,8) 39,6 0,04 0,10 0,05 — 13,4 0,32 | 46,0 0,0 0,0 10,49 — 100,00 -
K 0,990 | 0,001 0,003 | 0,001 — 0,279 |0,007| 1,717 0,10 |0,0 (0,010 | — 3,007
Cepuentus (f = 6,5) 43,8 0,08 0,96 0,60 — 444 10,07 | 388 0,0 0,04 |0,3% 11,0 99,53
K 408 | 0,005 | 0,009 | 0,048 - 0,344 0,005 533 | 0,0 [0004[0,025 | — 9,850
Cr-varuernr 0,0 0,27 0,20 3,67 64,3 30,2 0,09 1,05 0,02 [0,0 |05 — 1@&1
K 0,0 0,010 0,011 0,138 1,880 0,987 | 0,004 0,073 0,000 | 0,0 0,020 — 100,31
5/84 | Onusun (f = 14,3) 39,7 0,07 0,02 0,02 - 12.5 0,30 45,3 0,0 Q,O 0,65 — ‘l:"?lﬁ
K 1,003 0,001 0,001 0,0 - 0,267 | 0,006 1,706 0,0 00 0,?13 — VH,::}S
Margernr 0,0 0,19 0,04 0,143 66,3 982 0,0 0,79 0,02 0,0 [0,70 — 1““1‘..3,
K 0,0 0,007 0,003 0,005 1,980 0,930 | 0,0 0,050 0,001 l_J,O Q,O?S — 3.(. ig (
Lyymarronut (f = 4,8) 60,3 0,05 0,08 0,03 - 2,81 0,04 321 1,88 0,03 “._QQ-J 2,0 9‘.’1,:31
K 8,010 -| 0,005 0,012 | 0,003 - 0,312 [0,005| 6355 | 0,268 |0,006 0,(185 = 11,3:51
Cepuentns (f = 6,0) 42,5 0,01 2,63 0,25 - 4.63 0,07 a7:h 0,02 0,02 0,?._1‘ 12,0 9*.],[;.?0
K 3,973 0,0 0,280 0,0 — 0,354 | 0,007 5,225 0,003 | 0,003 [ 0,017 — 9,862
6/84 | Onnenn (f = 24,8) 38,3 0,05 0,03 0,03 — 22.6 0,31 39.8 I?,Q 0,0 iI,Bé:‘ — 1l):),2:
Xpomuur 1 0,0 1,16 0,60 40,2 27,0 30,8 0,62 1,44 U,[.l'l 0,0 lil,ib — 10 ,.-.-1
K 0,0 0,034 0,028 1,208 0,840 0,808 10,021 0,08 0,0 0.0 |0,005 | — S,U:’b
Xposur 2 0,0 1,22 0,23 30,3 36,3 30,6 0,44 1,69 0,02 |00 (},}3 = mﬂ,ﬂ:,
K 0,0 0,038 0,011 1,000 0,995 0,060 | 0,016 0,105 0,0 0,0 [0004 | — 3,059
Xaopur (f = 11,0) 32,5 0,03 13,0 4,0 = 604 |0,06 | 325 0,0 0,01 0’31 11,0 100,0,:
K 3,103 0,002 1,451 0,310 — 0,530 | 0,005 4,623 0,0 0,0 0,025 — 10,049
12/83 | RKymsuarrornt (f = 19) 58,3 0,0 0,39 0,10 - 11,0 0,25 28,0 0,42 013 — .lj,l] lii(:i,i'_:ﬁ
Toysvmmrrenur (f = 22,0) 56,6 0,0 0,19 0,13 — 14,1 0,29 27,1_ ﬂ,?l) - - 2,0 10l.l,if
7,024 | 0,0 0,010 | 0,006 - 1,558 | 0,032| 5,705 0,058 | — | — — 5, 2
;| —_ 0,51 0,13 841 59,4 30,0 0,13 0,55 0,0 — 10,21 — 99,13
2 — 0,44 0,0 7,0 60,0 304|000 | 054 0,15 s I e - 95,02
3 o= 0,27 0,17 6,65 | 62,0 305 0,07 | 0,71 0,11 - || = = 1”“”_'8.
Artmaoant (f = 12,8) 54,0 0,0 2,23 0,3 — 6,63 0,07 22,0 12,3 Q,é?_ — 2,0 "i‘j,(:.i:)
K 7,500 | 0,0 0,370 0,042 E= 0,663 0,010 4,610 1,858 |0430 — 5 15,272
Xaopur (f = 11,0) 31,0 0,0 17,8 0,74 — 7,07 0,10 32,4 0,10 0,0 - 11,0 Qﬂ,sl")
K 2920 | 00 1,081 | 0,056 tp 0,558 10,0101 4518 1 0,010 [0,0 = =N 10,063
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Okonuamune Taha 2

t 2 3 & 5 | e 7 8 o | 10 i fu s |u 5

RapGomat (f = 11,8) 0,0 0,0 0,11 ‘ 0.0 - 5,08 0,75 177 S | 0.1 — (45,0) 09,94
K 0.0 0,0 0,006 0.0 — 0,195 |.0,029 1,221 1,528 | 0,0 - — 2,993

8:5/84% | O A nearp (f = 14,36) | 41,5 0.0 0,0 0,0 — | 132 oo | a2 00 |00 lo43 | — | 9933
K 1,039 0,0 0,0 0,0 - 0,276 10,0 1,646 0,0 0,0 0,009 — 2,970
Ouusue A kpaii (f = 13,63) 41,4 0,0 0,0 0,41 - 12,5 0,0 444 0,0 0,0 (0,39 — 98,80
K 1,046 0,0 0,0 0,002 — 0,262 10,0 1,659 0,0 0,0 0,008 — 2,977
Ouupne A wpaii (f = 14,06) | 40,7 0,0 0,0 0,0 - 181 0,0 44,8 0,0 0,0 10,53 - 99,13
K 1,023 0,0 0,0 0,0 == 0,275 (0,0 1,680 0,0 0,0 0,010 — 2,988
Omnpue b nentp (f == 14,1) 42.9 0,0 0,0 0,0 — 125 0,0 42,9 0,0 0,0 0,36 — 98,66
K 1,071 0,0 0,0 0,0 — 0,262 | 0,0 1,596 0,0 0,0 0,006 - 2,935
Omnene B wpait (f = 14,2) 42,1 0,0 0,0 0,0 - 13,2 0,0 44,8 0,0 0,0 0,40 — 100,51
K 1,037 | 0,0 0,0 0,0 ¥ 0,272 | 0,0 1,644 | 0,0 |0,003]|0007 | — 2,963
Taask A 63,9 0,0 0,44 0,10 — 1,9 0,0 | 27,5 0,02 (0,03 |00 50 | 98,98
K 3,729 0,0 0,028 0,007 — 0,091 {0,0 2,392 0,004 10,007 | 0,0 — 6,258
Taark B 62,9 0,0 0,01 0,0 —_ 1,43 | 0,0 29,5 0,18 0,02 10,0 5,0 99,04
K 3,674 0,0 0,0 0,0 — 0,067 |[0,0 2,568 0,014 | 0,006 | 0,0 R 6,329

8-4/84 | Oanmim ventp (f = 18,25) 39,4 0,0 0,0 0,24 - 173 0,50 43,5 0,02 0,0 0,43 — 101,56
K 0,994 0,0 0,0 0,0 —- 0,365 | 0,011 1,635 0,001 10,0 0,009 - 3,015
Omusnd wpatt (f = 16,51) 40,3 0,0 0,0 0,43 - 15.5 0,458 | 44,0 0,03 0,0 0.0 — 100,72
K 1,000 | 0,0 0,0 0,001 3 0,325 (0,000 1,644 | 0001 |00 |00 — 2,901
Cepuentun 40,2 0,0 3,02 0,32 — 5,71 10,406 [ 36,9 0,03 0,06 [0,0 12,0 98,37
K 1,375 | 0,0 0,123 | 0,009 - 0,163 |0,003| 1,883 | 0,001 |0,004]0,0 — 3,561




TNTANIe3NTOBAT OCTPOBOAY; KA cepnsi. B nacrosmei cTarne B OCHOBHOM 0Xa-
PAKTEPU30BAT B TOPOIEI KOMATINTOBOM M JUISI CPABHEHISI — NUKPHT-IENI0Y-
HoGa3anbTONAHONH cepum,

Romarmirosas cepus (e, tabi. 1) 110 HePBHYHOMY COCTABY TIPEJCTABIE-
Ha KYMYJAATHBHBIMK OJHBHHATAME, HePUAOTUTOBBIMI M HHPOKCCHOBBIMH KO-
MarnnTaMu, 0asaJbTORLIMU RoMmaTwurTaMmi, Oasannramu, Tydamu 6azaibron.

Kymyagamuenve oausunums nogpasfgensiorea na asa rtmna. B rume 1,
KaK B OTHOCHTEIBHO ceskuX obpasiax (o06p. 1/84), Tak m B cmibHee cepnen-
TuHH3NpoBaHHLX (00p. 2/84, 3/84, 3B/84), mpucyrereyior naubolee MarHe-
suanbnpi onmuenk (f — 11—129%) u peaurrtnt Xpomnra, cojepmamero Gonee
309% Cr,04 m 1,35% TiO, (cm. Tada. 2). B oausuunre tima 2 (o6p. 33, 7)
HMPHCYTCTRYIOT JBa OJMBUHA — 00Jee KPYIHBIT KYMYJIATHBHBIL OJWBHI TO-
ro se coctapa (f = 11—129%) 1 Gosee MeIRWIT, MO-BHANMOMY, HUHTEPKYMY-
JIOCHBIH oamBuu ¢ Dodee BRICOKOI skegesuctoethio: 14—15%. Bropnumse M-
Hepaan — Cr-marnernr (4—59% Cr,0,), XJ0pnT, CCPOEATHH, PELKO KYMMHUET-
TOHAT (OTIEJLHEE UTOJOTKN).

Hepudomumosne komamuumu (oGp. 5/84; 8-4/84) coxpamdoT CTPYKTY-
PHL 0JAMBHHOBOTO cnipuderea, B KOTOPHX ONMBHH nMeer Tor jke cocrar (f =
= 14—15%, 0,3% MnO u 0,5—0,6% NiO). uTo 1 HOCTKYMYIIOCHBIH 0JIHBAH
B KYMYJIATHBHBIX odipunnrax (cpaspm o0p. 33H/84 m 5/84 B raba. 2). Marne-
SHOKYMMIHTTOHHT 37ech Oojdee OOBIUHBLIL W HMEeT TAKYI0 ke HU3KYI0 ykele-
sucrocTh (f = 5—9%), kar u cepuenrug. B Tarux cuinno cepueHTHHUSHPO-
BAHHBIX TOPOJAX, T/€ BMECTE ¢ CePHeHTHHOM BRIJIEHHETCS 00mIbHAS MATHeTH-
TOBAA «IbLIIbY, BropuaHmil marmerur cojpepiknt Mano Cr,0, (0,13% B ofp.
9/84), Ho croabko swe NiO (0,5—0,7%), Kak B XPOMHTAX H XPOMHCTHIX MAr-
HeTurTax,

Crapnwo oraankopanmune kovarmurs B ognoy obpasiue (8-5/84) copepiiar
X0pouio coxparmusnniiicst oausna B couandercax ¢ [ = 129%, raner 1 HeMil0-
ro marmerura. Hpyryo nopony (ofp. 6/84), cyna no maawamo xpomura (40%
Cr,05 u 1,16% Ti0,) n Gegnoctn TiO, (cm. Tabua. 4), Mbl OTHECHI TOKE K Tie=
pHaoTHTOBHIM KosmaTuuraMm. o ormensnnie nopgupodiacTiveckne  3epia
OJHBUHA B HeM okazaanch saverno bonee sreneanerwmm (f = 259%), rar oman-
BUHbl B mukpnTtax (em. tada. 3)., Ocranoch HeACHBIM, ABIACTCA JII DTOT OJH-
Bl MetaMopdorennniy, pasHosecHbiM ¢ TadbkoM (M motomy Oojee jKkenesmc-
THIM), WIK OH CBUJETEILETBYCT 0 NPUHAIIC/KIIOCTH HOPOH K ITHKPATOBOH ce-
puit (Ti0, Brimeceno npw oranbkosanmn), it Torjia B paspeae (cM. puc. 2) mpu-
CYTCTBYIOT TAK/KE W ITMKPHTLL.

Huporcenoswe koxamuume He copep:aT NEPBIYHEY MUHEPATOB W TPe]-
CTapjentsl  Xaopur-AsyaMdubosoBpiME  TOPOXAMIT,  YACTO  CJAHIEBATHIMIT.
B oGp. 12/83 (evm. raba. 2) KYMMUHTTOHWT, 3aMECTHBIIN B OCHOBHOM OJUBIH,
MeeT f = 19—220); aRTHHONNT M XJTOPUT, 3AMECTUBIIUE TPEUMYMECTBEHHO
IHpOKCeH, mmelor Gonee Hu3kyo skegesucroers (11—139%). Takoe pasmmune
B JREJE3NCTOCTI, BO3IMOIKHOE JIS maphl OMIBAH — KIMHONIPOKCEH, MAaJo-
BEPOATHO IMA PaBROBECHHX KYMMUHLTONATA, aKTHHOJATA, NJIOpATA H 0TpPa-
FRACT MACTMYHYIO HEPARHOBECHOCTH ACCOTMAINIT, BO3HNKAIONINX TPU IICeBJo-
Mopdrom samemennu, Takan ;e HEPaRMOBECHOCTL OTMEUAGTCA W JIIA KyMYy-
JATOR W epHAOTHTORRIX KoMmarauros. Tax, B ofp. 3B/84 (eam. tada. 2) xuo-
puT, 3amemalomnii sMecte ¢ Cr-MarmeTHToOM XPOMIT, NMeeT 0ojee BLICOKHE
wmenesucrocth (7%) um copepsamue Cr,0, (3,35%), weM XJ0pHT 0CHOBHOII
Macchr (coorsercrnenno 5 u 1,07%). Cr-varietit B IHPOKCCHOBOM KOMATIHTE
(06p. 13/83) umeer Goaee wucoxoe coxepisanme Cry0, (7—9%), uem Bropim-
mpie Cr-MarmeTuTh NepuIoTHTOBLX KOMATHITOB. Boamoskno, Cr-warmerur (1)
¢ cofepirannem 8—99% n Goaee Cr,0;, u 0,219 NiO mpepcrasasa nepsimi-
HyI0 Marmatideckyio pasy. Haxonen, B WaMCHOHHEIX NHPOKCEHOBEIX KOMATHN -
Tax MacTo mpHCYTCTRYET aHKepuT ¢ Toil ke skexesucroersio (11—13%), uto
H XJOPHT € aRTHHOJUTOM,

Baaa.fzbmoabl.e RoMamuums u 6(13(1.@?)”“% B .\l]ﬂl(}paﬂ(}rl’lqOCHOM OTHOIICHIfIL
JAeTAaJdbHO ne N3 YVYECHDI. B HUX TIOABJAIOTCA B nepeMeHHoOM KoJauveceTse Inia-
THOKJAa3 (a.nnﬁm—u.nnrounaa) ¢ ammunoToM, poropasg o0Manka, B 0A3AJTBTOBLIX
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Tadamnuwa 3

Xmviryeekuit coerae (Mae. %) U erexuoMerpuyeckite kodPQULIENTH MIHEPATIOB 3 METANTKPITOB (3038/84, 18/1p, 49/1Tp) N emo/sHPIX CTAHNEB (2a/83 n 2/83)

Ni ofip. Mugepasd m ero /KeTe3neTocTh Si0, TiO, ALOy | €r,05 | Fe,04 FeO Mno MgO Cao Na,0 Nio (]L[Oci) b
1 2 s 4 | ® | @ 7 8 9 10 1 2 13 | 1
303r/84 Cr-yarnernt (- permRTil win-
MR UL 0,0 0,41 0,08 |549 | 65,6 29.0 0,05 0,51 0,0 == 0,29 — | oL
Cr-Margert 0,0 0,25 0,0 3,69 | 66,6 29,0 0,07 0,87 0,0 — 0,23 — | 100,45
Xaeput (f = 20,9) 36,3 0,03 | 100 022 - 13,2 0,25 | 28,3 0,01 = — 12,0 | 100,58
K 3,440 | 0,002 [ 1,260 | 0,016 — 1,043 0,020 3,097 [ 0,001 = 0,013 | — 9,804
Ceprestus (f — 10,1) 50,5 0,10 0,0 071 — 6,51 |00 32,7 0,01 0,0 0,26 11,0 | 101,53
K 3,877 0,006 0,0 0,043 — 0417 (0,0 3,736 0,001 0,0 0,016 — 8,080
RapGomar (f = 15,4) 0,0 0,06 0,0 0,01 — 13,5 0,0 41,2 0,14 — — (45,00 99,96
E I 0,001 0,0 0,0 — 0,154 | 0,0 0,840 0,003
18/1p | Makseme - 40,0 0,41 10,20 849 41,0 0,44 7,53 0,09 0,0 == = 98,17
Cr-yarueTar
1 — 1,27 0,05 793 | 60,3 28,5 0,20 0,54 0,33 0,0 — -~ 98,12
2 — 0,44 0,05 | 7,67 60,0 28,0 0,20 0,50 0,22 0,0 — —_ 97,08
Ommenn 1 (f = 22,7) 36.7 0,0 0,0 0,0 —_ 20,9 0,33 405 0,14 0,0 — — 98,57
K 0,065 0,0 0,0 0,0 = 0,458 | 0,007 1,587 0,003 0,0 — — 3,020
Omuenn 2 (f = 25,6) 36,1 0,0 0,0 |00 — 232 0,23 | 39,2 0,14 0,0 = — | 98,97
K 0,955 | 0,0 0,0 0,0 - 0,515 | 0,007 | 1,550 0,004 0,0 - — 3,031
Rysnumrreant (f = 21,4) 55,9 0,0 0,0 |00 = 13,1 0,20 | 274 0,48 0,0 0,20 2.0 99,20
K 78141 00 0,0 0,0 — 1,534 10,0241 5,723 0,072 0,0 0,087 - 15,204
Cepnentin (f = 10,4) 431 0,0 1,48 | 0,15 == 741 041 | 359 0,23 0,0 0,33 1,0 99,71
K 40421 00 0,104 | 0,011 = 0,582 | 0,008| 5,020 | 0,023 0,0 0,039 | — 9,889
Xnopur 1.(f = 15,9) 32,3 0,0 14,6 0,43 — 10,0 0,11 30,4 0,50 0,0 0,0 12,0 [ 100,14
K 3419 | 0,0 1,658 | 0,033 = 0,800 | 0,008| 4.378 0,031 0,0 0.0 - 10,035
Xaopur 2 (f = 21,3) 32,4 0,0 14.5 0,0 — 13.0 0,11 27,2 0,43 0,0 0,0 12,01 99,34
K 3,169 0.0 1,688 | 0,0 &= 1,077 1 0,009 4,001 0,045 0.0 0,0 — 9,988
49/Tp | Axraronnr 1 (f = 10,0) n8,1 0,15 1,16 |00 - 2,54 0,23 | 19,8 12.9 0,29 0,02 2,0 98,19
K 8,099 0,015 0,191 0,0 — 0,413 | 0,028 4,008 1,926 0,079 0,004 — 14,842
Axrunoanr 2 (f = 85) 59,5 0,05 0,30 [0,0 — 3.51 0,00 | 21,9 13,2 0,20 0,02 2,0 100,77
K 8,065 0,005 0,051 ] 0,0 — 0,40 10,010 4,430 1,922 0,060 0,002 — 14,9406
Xaopur (f = 19,7) 30,2 0,05 | 199 080 2 1.8 007l 27,2 0,0 0,16 0,0 10,0 | 160,18
K 2,873 0,003 2,232 | 0,060 — 0,937 | 0,006 3,850 (.0 0,031 0,0 9.993
[Lanvennt (1,0 52,7 0,0 053 — 43,3 2,01 1,01 0,0 0,02 0.0 - 99,57
K -- 1,009 0,0 0,011 — 0,922 | 0,043 0,026 0,0 0,0 0,0 — 2,042
24/83 | MyckoBur (suKa) 47,8 0,42 | 371 sl 0,79 0,0 0,49 0.0 0.94 10,3 4,0 101 54
K 3,086 0,006 2,828 - 0,043 0,047 0,0 0,118 0,851 - 6,979
GuoTnT 35,5 2,18 | 185 — | 204 041 ] 0,87 0,0 0,24 0,62 45 09,62
K 2,719 | 0,185 1,669 | — 1,303 0,007 1,012 0,0 0,035 0,938 - 7,509
MyecroBut 47,8 0,59, | 36.5 — 1,05 0,0 0,62 0,0 0,85 10,5 4,0 101,91
K 3,403 [ 0,029 | 2,748 | — 0,056 0,0 00501 0,0 0,105 0,856 -- 6,056
2/83 MyckoBut 47,6 0,36 | 37,1 — 0,93 0,0 0,53 0,0 0,89 10,4 4,0 101,81
K 3,070 | 0,017 | 2824 | — 0,050 0,0 0,051 | 0,0 0,111 0,858 . 6,984
Buorur 36,4 2,05 | 18,2 0,06 | 20,1 0,25 |8,69 0,0 0,25 9,38 4,5 99,78
K 2,773 | 0,417 | 1,634 |0,004| 1,283 0,016 10987 0,0 0,037 0,913 — 7,765
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Tafanma 4
Xmurecrnii cocras (Mac. %) i cofepikanue pejkux saeMenTon (r/T) THHRMILIS TOPOA KOMATHHTOBO cepint

H}'My.’lﬂ’fuﬂ]lbm OAUBNHNTRL Ifl‘]]!l;l.ll'i‘ll’[l IBRIC ROMATHHTLL IlII]H}I:I,‘PIIUBI)I(' ROMaTHNTE BasajansTe
Cpenuee
Hommonent a0 paspe-
2/84 | 3w/84 | 3/84 | /84 | /84 | 6/84 | 5/84 l 39/1 | 40/t | 12783 | 131 3051 1064/% 10/83 506/83 58/83 3/83 ay
Si0, 45,0 | 43,5 | 42,6 | 42,66 40,38| 58,84 49,61 53,32 52,54| 52,1 50,16] 53,23 49,83 49,25 48,14 49,70 49,50 50,4
TiO, 0,06 0,09 0,09 0,05 0,05 0,03 0,05 032 0,27 0,25 0.28 0,45 0,54 0,72 0,68 1,14 0,55 0,22
A0, 2,300 2331 2200 096 1,19 1,40 090[ 4,08 6,71 5,10 6,75 5,22 8,60 15,47 15,92 14,40 13,65 4,70
Fe,0, 4,72 4,07\ 4,28] 1,44 2,74 0,28 2,54| 4,55 1,04] 2,03 4,23 0,48 2.56 1,02 1,63 347 1,24 ot
I'eO 2,45 4,031 4,71 7,021 8,56 3556 3,600 6,50 8,07 535 7.0 1118 8,50 9,62 8,56 11,90 8,42 7,35
MnO 0,090 0,150 0440 015 0,17[ 0,03 0100 o40f 045 015 016 049 | 031 0,21 0,17 0,22 0,20 0,13
MgO 449 | 45,4 | 45,1 | 46,85] 46.26| 35,02 32,16 34,35 27,16 24,65 22.10 18,40 15,79 9,52 10,23 6,50 1447 31,65
Ca0 040\ 037 0,77 082 048 002 1093 187 3,07 9,77 902 103 12,45 12,14 13,12 10,78 13,68 4,84
Na,O 0070 0,44 0,000 0,03 0140 o 40f 008 002 0,013 0,52 0,26 0,42 0,09 1,86 1,46 1,95 1,18 0,54
K.0 Craestet 0,01 0,413] 0,060 0,04 0,11 0,07 0,17 0,12 0,20 0,10 0,05
P;0, 0,021 0,03 0,02 0,02 0,03 002 0,03 002 0,01 0,02 0,01 0,02 0,06 0,02 0,02 0,04 0,01 0,02
Cyaaa. . .100,01/100,00/100,001100,00{100,00{100,00[100,00{100 00| 100,00{ 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00
. m oo | 11,63]110,76 | 9,25 | 6,06 | 4,76 | 5,34 | 7,74 (15,93 | 7,25 | 5.28 | 4,52 3,21 3,64 2.31 1,65 1,81 1,79 —
Cr 1200 | 41400 | 2900 | 2050 | 2350 | 2050 | 1600 | 2000 | — | 1op0 | — — = 505 525 59 475 1860
Ni 2000 [ 2800 | 2700 | 2600 | 3000 | 2300 | 1200 | 2000 | — | 1500 | — — — 204 56 50 180 1750
Co 110 [ 150 | 4150 | 160 | 470 ] 430 | 100 | 150 [ — 130 | 4= s == 68 29 39 53 125
by 200 [ 500 ) 320 180 ] 300 | 480 | 100 | 2000 | 2000 | 2500 | — — - 5000 1500 8000 3500 1550
A4 3 22 28 10 22 20 40 — — 6O L= — — 175 137 231 - - 61
B3a 44 42 46 42 30 40 48 — — 40 — — — 25 45 33 - 42
Sr e - 1 1 — 12 17 -— - 50 - - - — 214 110 86 - 57
zr 10 10 10 {0 it o ] —- e 15 = — — 28 == — - th
Cu 6| 24 31 b6 4 2 4| — — M| = — - 144 100 114 45
Ph — A s = B e = — == = — — Lo 2 3 15 — —
Li = — - - A L — LU — 15 — — =5 9.6 11,3 8.8 215
Bb ==t i it — L8 i - N _ 18] — — o 3,0 3,0 2.3 1,0

Mpusmevwanne, Auamas 39/1, 4071, 131, 3051, 1064/4 — na padorst 1JIpyrosa u gp., 1983].



TaGamma 5

Xmaueernii eoetar (yac. %) 0 cofepsranue pegrnx saementos (v/T) mOpPox MIeIoYno-MuK-
puTOBOI cepnn

TTuxpuTsl Ti-Das3dJibThl ¥ AHAE3NTH

Rommonent ;2: - = % g i & b1 7 8a = N

oy < ) = -] = 0 )

S S 2 2|2 % ES S
Si0, 43,1045 ,92146 , 23146 ,14|47 , 76149 ,01|47 .59 54,04159,94]47 ,65|48 ,23149,90156 ,15
TiO, 0,54 2,20 1,95/ 1,65 1,74| 0,65 0,87| 2,58| 0,84 2,13} 0,86 2,76 1,23
AlLOy 5.06( 6,70{ 7,75 8.81| 6,58 6,73(16,54| 13,80{17,56{12,29(15 ,87{15,13{20,05
Fe,04 5.70] 4,96| 4,36] 3,81 4,73 2,53| 1,67) 4,54 1,79 3,68] 2,11 3,72| 1,51
FeO 11,60 8,62{10,31]10,21] 9,48] 8,60 9,96| 8,82 4,95[15,92 9.47|11,90( 3,87
MnO 0,211 0,24 0,21 0,21{ 0,46/ 0,14 0,20] 0,20{ 0,40 0,29 0,5 0,47 0,07
MzO 31,24 [19,8519,93[19,18]18,88|22, 74| 9,60 3,91| 2,43| 5,09 9,14] 4,10 3,88
CaO 2,48]10,91] 8,58 9,31 9,88 8,83{11,91| 9,70] 8,95[10,17(12,92] 7,21] 8,01
Na,0 0,02 0,32 0,39] 0.36] 0,20 0,36{ 1,55 0,94 3,10| 2,33] 1,10| 3,21| 3,74
K0 Ca. ] 0,10[ 0,42 0,101 0,04] 0,01 0,08 1,40] 0,48 0,40 0,12] 1,41 0,37
P,0; 0,05 048] 0,47 0,13 0,07] 0,34 0,03] 0,37 0,46 0,05] 0,03] 0,49] 0,12

Cywmaa [100,0[100,01100,0100,0{100,0]100.0/100,0| 100,0100,0[100,0{100.0100.0[100,0
T ow. |12,66] 8,66/ 4,52 3,36] 4,47 4,97 3.61] 1.40] 0,74 1,94 1.80] 1,64]1,20

Cr 1700 — | 1200} — | — | — 210 201 478 190 314 — | —
Ni 1550 — | 800 — | — | — 140 26| 45| 160[ 4152 — | ~—
Co 150] — 1000 — [ — | — 43 20, 3 39 8N —i ] =
Ti 3500]14000[11000{10000] — [ — | 6500{200000f 6500]17000} 6500|20000] ~—
v 77N — | — ] = | = | — 119 201 4180] 220f 7Y — | —
Ba 48 — | — | — | — | — | 22,5] 190,56 42| 43 25 — [ —
Sr 9 — | — | — | 300 300 | 288 1060[ 900] 396| 400] — [ —
Zr B - - = = = = - - - — | = | —
Cu 63f — | — | — | — | — [160 124 24] 250 224 — | —
Pb — | =} =1=|=1—=1 50 10, 171 10| 72| — | —
Li — | -] -} =] =] —]83 66| 3,1] 86 138 | — | —
Rb — | - - =] =] =118 79 30| 3,01 16| — | —
Cs - -] -] = =] =1 = 44| — | — | — | — | —

KOMATHATAX BMECTe ¢ KYMMUHITOHHTOM — MATHETUT. ACCONUalng poronas
00MaHKA -~ KYMMUHTTOHAT -}- MIaTnoKIa3 = KBapil  CBIIETeALCTRYeT  0f
YCIOBHAX HHU3KoTeMmeparyproit amdubonopoit darmnmm HHIKNX  TasIenmii,
06 »rom ke cpmperexnernyror accommarmn Amd - Ilx -- Du -- Ks == Bn,
Amp - Mr |- Iln -~ K, pearoctn rpamara I CocTap MYCKOBNTA M GHOTHTS
B MeTarpayBaKKoBHIX caanuax (em. taba. 3, ofp. 2/83 n 2a/83). B dopmyne
myckosura 0,11—0,129% Na, gato cooTrercTryer Temmeparype me mmie HH0°C,
H Hu3Koe copepsraume denrura (ne Gosee 11%), wro coorserernyer nusKmym
napnenmaM (Memee 3—4 w0ap).

ITukpumosas cepusa upencrasiena (em. tada. 1, 5) muxkpuravn nepemern-
HOIT MATHE3MATBHOCTH, OJUBUHOBLIMI OA3TBTAMI, THTATHCTLHIMI 0a3aI6TaMu
O anfe3uTaMi MOBBINEHHOE IMEeJ0unocT.

M aenesuaavnvie nukpumu (06p. 3038/84) mauGonee Gamsrm K KoMaTHu-
TaM, HO OTINMYAIOTCH HAJUYIHEM MJILMCHUTA K B'Iﬂ('(l}{(‘lﬁ FHEJIC3NCTOCTHLIO HOPOILL
N COCTABAAIONMX MuHepanos: xiaopur mmeer [ = 21%. cepmenton — 109,
T. €. BJIBOC BEHITIE, Y€M B KOMATHNUTAX ¢ aHalorugnniMi cojgepanuavm MgO »
noposie — 31%. Cr-marHeTnT, 3aMem@Omuil WILMEHHT, CONeP:RHT OOoabLITe
Ti0, (0,4—0,5%) u crombko e Cr (3—5%), KAk 1 BTOPUUNLIE MATHOTHTHL N3
KOMATHITORB.

B nurpumaz (06p. 18/11p n 49/]1p nz xoanermn I'. M. Ilpyronoii) coxpa-
HRICA onmBUH ¢ [ = 23—269%, napmennr, acconnnpyomuii ¢ Cr-marneri-
ToM, cofep:kamum okoso 8% Cr,0, n 0,4—1,29% Ti0,, rax nnporcenopne
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Crz03 " Puc. 8. Coormonicang sKeiae-

Y A B aneroeT 1 cofiepykanns CroO3 B
4,0 +\ MUHCPaJIAX U3 TIOPOJ KOMATHH-
\ - @7 TOBOIL (A) u  npprToBOil
(6) cepmii,
e \ & € 2 1 — OJuBHHB; 2 — XJTOPHTH, & —
3,04 X CEPHEHTIHDI.
% IS L
\
2,0+ \ -
’ N\ koMaruuTel.  JRere3ncTocth
\ KyMMUHTTOHITA 1T XJIOPATA
s \ 16 — 21%, a akruHoamra
L = + -] n cepuentuna — 9 —11 %
—
T~ N (em. rTabma. 3). B akrnmomn-
e 5 ( o 456/ H
=2 —~<g . : te oxoa0 0,00—0,15% Ti0,.
0 = T T T Tumanucmue xemaba-
5 15 20 25 f

3a.abMbl OPeBPAIeHbl B TEM-
Ho-3ejienbie  am(pubdoIHTH,
cocroanme wma Ti-marmernta, 3ejJeHoli porosoil o00MaHKI, colepikaniei
oxomo 0,5% Ti0,, 15% Al,O4, 1,5% Na,0O, mmorna ansmanpun ¢ 4% CaO,
mrarmokias == sumgor, ksapi [[Ipyroea m ap., 19831

Ilpeasne wem mepexomuth K IeTPOXHMUIECKOIl 1T TeOXHMITeCKOll ¥apax-
TEPHCTHKE TOPOJ[ KOMATHHTOBOI I NUKPHUTOBOII cepuil, oTMeTHM, 4To Haudo-
aJee crabiuibible W NUATHOCTHYCCKHE HJIEMEHTLL B 3CIeHoKaMeHHLY Hhhysu-
Bax — Ti, Fe, Cr, Ni (um :xexesmcrocts mopoj), B Mensimeii mepe V, P, Sr,
Zr [Boraruxor u ap., 1983; Kemeixmuckac, J{odpernos, 1982; Paduukos, Bo-
ratuxosn, 1984; Dobretsov, Kepezhinskas, 1981; Neshitt e. a., 1979 1. Conep-
JKAHMA HTHX DJIEMEeHTOB MEHBINEC BCEeT0 MeHAIOTCd NP MeTaMopdmame, TOTAa
xagr Si, Ca, Na, K, Rb, Li, Ba ouens cuinnno papbupyior B pesyiasrare Hepe-
pacupelesieHus MeKILY TODOJLaMIL.

Hamu pasnpe Mo3BOAAIT YTOTHITH HeKOTOPHIE JIeTAJTH IMOBEJCHIA dje-
MEHTOB B KOHKPETHHIX TOPOIAX odoupuucxero xomimekca. CoornouieHus
Si, Mg, Ca, Ti, paske :Reaxes3ncTocTh MOTYT H3MEHNTHCS NP CITOMIOIL cep-
IEeHTHHU3AMAN, a TexM 0oJee OTANLKOBAHINL HOPOJL, UTO B JCHCTRUTEILIOCTI
Habmopaercs nag oop. 9/84, 39/1 u xp. (em. rabn. 4, pue. 4 n 5). Turam no
BCeX CJAyYasX KOHIEeHTPHPYETcsH B PYAHLIX MEHePaTaX, wacruddo v ampudo-
Jax, M Moder OuiTh BRIHECCH JUIIh TPH DOJHOM OKHCJICHIT, COMPOBOHTAI0NMEeM
HHOT/IA oTadbRonaHue (ca. tadua. 4, o0p. 5/84, 6G/84; puc. 3). Xpom B MarMaru-
YecKHX (asax KoHIEeHTPHPYETCH TIaBHbM 00p&30M B XPOMUTe, MEHLOIe B
KJIUIIOHHPQKC@H(‘, n MOReT CHJIALHO BApLUPOBATL WpU KYMVAHTUBUBIX PO~
jeccax (IIaHOﬂJ(’ﬂHe XpoMHTa OTHOCHTEIbLHO OJUBHHA, TMPaARTHYCCKII HE CO-
nepsamero Cr). Iipu meramopdusme Cr p 3anHCHMOCTH OT yeaoBuil ocTaeres
i B CF~1[R]‘T‘IETII'I'U, BN HAKAIJIIBaercs B C["X.?lOpl{TaX, HoO B .-'1[060.\] cayvsae,
TO-BUIHMOMY, MAJ0 BEHOCHTCA T3 TOPOALL. XJIOPHUTH BO BCEX ciayuasx Oora-
ue Cr, weM Apyrme cuimkars (eM. puc. ), mo Tpenjy Harkowienus B Hux Cr
JABMCHT, BEPOATHO, OT ORNCAWTENLHOTO notennnaia. G nowmmkenwem evo Cr
(B Bite Cr¥t m Cr*~) mepexopnt u3 Cr-marmernra B xaopur. B Goapimuncree
CAYHACB, TAKEM 00Da3oM, HECPBIMHLIS COOTHOMEHNSE COXPANAIOTCA A ieke-
s3uHCTOCTH M Banosoro cojepskanna MgO B mareesuansunix mopojax, Ti u Cr.

Yo Racaeres oCTanblHX KOMIOHEHTOR, TO CVANTL 00 X TIOREACHIW 0-
ROJBHO TpyaHo. Opnaro cueremarmaeckie orauuausd mo I°, Sr, B page cayuaen
K n Zr rovarnnropoil n nukputonoil cepuit (om. Taba. 4, D) nospoamor npen-
HOJOHNTE, YT0 OHI OTPAMRAIOT TePRIYHBe MarMarnueckiue o0co0emHOCTIE BTHX
ceprii, B gaCTHOCTH MOBLIMICHITYIO DEJOYHOCTH THKPUT-0a3aIbTOMIHOI cepum,

Iferpoxmyuueckie 11 reoxuamnueckne ocofeHeCTH KOMATHUTOBOI I IIIIK-
pur-meaounobasanbroBoit cepuit (ea. Taba. 4, 5; puc. 4, 5) HOKaZHBAIOT 0YEHD
Oonbuine M NpARTIMECKI Henpepnisibie sapunaiun obenx cepmii o MgO (or
30 (me cunras wymysasTon) no 7% B KoMarmuronoil cepunm m ot 32 o 4% B
IMHEPUT-IE 0Un00a3anbToBOM) 1 cHeTemarmaeckie ormrmg cepuit no Ti0,,
Si0, (em. puc. 4), coornomenmo Ti m Cr (es. pue. b), cogepsrarmio ', B paje
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o 70 20 30 40
MgO0, mac. 7%
Puc. 4. Coornomenus cogep:iannit Mg0, Si0,, TiQ, B mopogax koMarnurosoit (7, 4) n mnx-
prT-menouno6asaneroBoil (F) cepmil n3 OJOHAMHCKOTO H XOJMOIHHKAHCKOTO KOMILIEKCOR

([Ipyrosa u pap., 1983; Mockosuenxo n ap., 1983] u mamm nanume).
2 — cpenHIe COCTABE KOMATHMTOB, M — moJje MapmanuT-00HHMHHTOBOIT cepmiu, A — nojie AHOE3WTORB,

cayuaer K, Sr (em. taba. 4, 5). KyMyIaru B KOMATHHTOBOI Cepun HECKOIBKO
obocobaarorea (cM. puc. 4), ocraiablibsle PasHOBNIHOCTI (N€PUIOTHTOBEIE, TIN-
POKCEHNTOBEE KOMATHITH, 0a3albTOBEE KOMATHNTH) TOALKO HAMEUAIOTCH IO
OTHOCHTEJIBHOMY CIymenuio troger. Ilo coormomenmo Mg u Si0, mopoasr ofenx
cepuil MePeKPHBAOTCA B MeHee MarHesuasbHoil ofaactu (3a cuer MUTrpalmp
Si0, » wnx), no pesro oramuaoten no Ti0,; B Marmesuanvnoil obracTn, Aao-
Gopor, comuiawres no TiO,, ro yrepenno pasanuaorest mo Si0, (em. puc. 4).

Ha puc. 4 nanecennt cocraps mopoy ofenx cepuit me Toabko ns OnoHmnH-
CKoil CTPYKTYDPH, HO M DBeprarmrekoro ywactxa (no Mockosweuro m 7p.,
19831, a rarme THOWYHBIE CPEHME COCTABBL YIEHOB KOMATHHTOBHIX Cepmii
(Renessmmcekac, [oopemos, 1982; Brooks, Hart, 1972; Jagoutz e. a., 1979].
Jas cpasuenus sjech ke HoKasamo moJe HOPOJ MAPHAHWT-GOHMHITOBOI ce-
puH, KOTOpbie ABAAOTCA OIM3RHMM anazoraMu KOMaTHETOBOM cepum, HO OT/-
4aloTes oT Hee eme Goxee BHCOKuMN cofepsranuamn Si0, (3a cuer CMEHBI 0JH-
BuHa Opomaurom) u Oojee Hnskumu comepmanusnmu Ti0,. Dro cxomerso moj-
HYePRABACTCA TaKAe TeM, YT0 U KOMATHUTOBAA, I MAPHAHUT-OOHHHATORAS Co-
puu B GONBNNTHCTBE Y3YICHHEBIX CJIyUaeR CMEHAIOTCH BBEPX 110 PAPeay amjesm-
TOBLIMI H3BECTHOBO-INEToUHEIMT cepusivu [[loGperos n mp., 1980; Kowmmm,
1983; Arndt, 1977; Brooks, Hart, 1972: Dobretsov, Kepezhinskas, 1981;
Nesbitt e. a., 1979; Viljoen M., Viljoen R., 1969].

Oramunreasnas 0co0eHHOCTh KoMaTHRTOB OJMOHANHCKON CTPYRTYDH Co-
CTOAT B XOPOINEIl COXPALNOCTH ONNBUHOB, A TAKAe XPOMUTOB M HATHYME XO-
Pomio BLIpAGREHHBIX KYMYJIATHBHEIX Opoj ¢ orcajKoil onMBHEA Iin situ B

3000 oL
= ~
o . \\
.': ZOOO—|
g F\\\ ‘-\\ - o7 A2

\‘.l \‘:\ \\
10004 i T
e i
. \"'—-.___D__ \-‘_"‘&—._________. A
T i T T ] 1 T
0 2000 : 40|OO 6000 8000 10000
Ti, ppm

Pye. 5. Coornomenusa Cr n Ti B mopojax kematunTtoBoit (7) n nnkpurosoii (2) cepnil omomn-

anneroit eBntor (oM. rTabia. 4 @ 3).

47



Tadamuga 6

ConoerasieHue PeadipHbIX H PACYCTHHIX COCTABOB (VUIBIHHOB H HOPOJA B KOMATHHTOBBIX Ce-
paax, %

Oaueuis CoCTaBbl TOPOT

RoMionenT PACHETHBIE peadibuble pacHeTHbLIe ped. hbHbe

1 2 3 | 4 5 | s 7 8
Si0, 409 | 397 |40,7 |39.4 | 46,6 45,0 51,40 50,4 45,5
TiO, — | — | oo07| — 0,4 0,3 0,18 0,22 0,20
Alg()_-; — —_ 0,07 — 7.43 9,6 2,50 4,70 4,0
2Fe0 98 | 462 (44,0 | 17,3 10,4 10,5 8,0 7,40 78
Mg 49,3 | 44,2 | 47,7 | 43,5 28,3 33,0 33,30 31,70 38,6
Ca0 M| | (PR (O I P 5,2 6,40 4,84 3,52
Na,O — —— - — 0,83 0,5 0,10 0,54 0,33
K50 — - - — 0,20 0,05 0,01 0,05 0,03
I 10 17 | 11,6 | 18,2 17,0 15,0 11,8 11,6 10,3
Cr —_ — — —_ — - 1800 1860
Ni — = 0,45 0,43 — —_ 1600 1750
Ti - — - — — — 1050 1550
v — —_ —_ - —_ —_ 40 61
Sr — — — — — -— 10 15
Zr — — — -- — - — 2,5
Rb — - —- — — — — 1,0

IIpumevanue. 1, 2— 0NBAHLL, PaHoBecHbie ¢ IMAPOKCeHOBBIMH 11 6azanbToBLIMI  HOMA=-

Tuntamin [Padunion, Dorarnsor, 19841, 3, & — odp. 38/84, B-4/84 (cm. Taba. 2); b, 6 — 0 DAHHKIM pa-
Gorut | Pagunkon, Borarnion, 1984 1; 7 — cpeance 1o o6p. 5/84 1 39/1 (cw. Tabi. 4); 8 — cpemnee 10 pas-
pesy (cm. Tadba. 4).

It 3 1 4 — copepstanne NiO, mac. %.

MOMIHMEIX TOTORAX (i cuinax). Jro mossonsger Oojee YBEPEHHO NUPOBOIUTH
PEROHCTP YKI(MIO VeTosnil ofpasoBauus 11 HBOJIOIMII KOMATHHTOBOI cepum
ANIAHCKOTO MATA, 0 CPABHCHUIO, HATPHMEP, ¢ KapedhLCKHMU KOMATHATAMMN
[Rymurosa, Kyaukos, 1981], B KoropslX cOCTABH OJIMBUHOB TPHUILIOCH Pac-
cunteBath | Patunkos, Borarmkon, 1984].

Tear ne menee npayMble aHATHALL OIMBITHOB XOPOTIO COBIAAN ¢ PACCUNTAN-
nnsar. Kymyasrusnuii oansus 8 namux moponax nveer f = 11—129%, pac-
cumragfLid Onr mpuar pasueint 109 (tadx. 6). B nepuporuToBRIX KOMaTHM-
rax cnnnuerce oausun sapuupyer ot Fa 14 1o Fa 16 B kaiime, Bo3Mo:KHO, U3-
3a oboramenusn Fe npu cepuentTnunsaigut n otanbkonanni, B nMpoKCeROBEIX
KOMaTHHTAX, cyid 1mo ;keaesucrocTn ncesgomopdoz, ero [ = 19—20%, ran-
nonupoxcena — 13%, » pacwerax |[Patunros, Borarnxon, 1984) 6w mpu
HAT OJHBHH I Bee THPOKCOnHl pasnoil skemesucroctn — 17%, aro  xopommo
COOTBETCTRYET cepenmne unrepsaia skemesmeroetn 14—209% m cpemmemy na
meqesucroctn 13 m 209%,.

Onuakxo cpepuessnemennmii cocras paspesa (ca. puc. 2) oxasanca xors
1 OMM3KUM K THATIOTeTHUeCKOMY TepeuuioMy pactiaany (em. tada. 6), mo eme
Oamike K coerany npumutusnoit mantmn [mo Jagoulz e. a., 19791, B coor-
BETCTBINL ¢ pesyiabraraMu, nanorenasimi B padore [PrbGauxos, Loratnkos,
19841, »ro momer esugerenncrropath 0 Goapneir cremenu maasgenms (60—
70%) mpumurnenoii mawtHu na memwnmmx riaybunax upum P = 30—40 kGap
o cpaBHeHuio co cremenblo wiasienus H0—60% n P = 40—50 wbap maa
HPOTCPO3OICKNIN RAPENBCRIK KoMatnnTon. Dojlee BLICOKAA CTENeNnb ILTABIE-
HIA HA Menbinux ray0nnax cooreereTpyer Ooablieil HATPETOCTH MaHTHO B
apxee npu (opMOPOBAHNN OJOHIUHCKOTO KOMILIEKCA.

Hpu rakux napamerpax (o — 60—70%, P = 30—40 xGap), corsacuo
pacuernoi npmarpayse (eM. puc. D), » paGore [PaGuukon, Borarmgon, 1984]
Opta yeroiiunpa acconmamust Oua -- Po -I- JI, uro COTIACYeTCHA ¢ IMAPOKHM
passoTeM tanbra (no OPTONIPOKCEHY 1 CTORIY) M IOBHIIIEHHLIM cojiep:ra-
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nuem Si0, B paccMarpmBaeMoil KOMaTHUTOROH cepun. B a10M cabicie oHa ente
Oamxe K MapuaHuT-00HMHMUTOBON Ccepmm.

Takum oGpasoM, komaruurosas cepus OJOHIHHCKOH CTPYKTYpPHL CXOHA
B OCHOBHEIX YepTax ¢ IPYTHMH apXeilCKUMH KOMAaTHHTAMH M B TO jKe BpeMdA
o0Hapy:KuBaeT Hekorophe cuenuduueckne wyeprhl. Cpegun MHEHepaTorHYecKHX
ocobeHBOCTel — COXPAHHOCTh NEPBUYHOTO OIHBHHA U XOPMHUTA, IIAPOKOE
pacupocTpaHeHHe TATbKA, KOTOPHE I03BOJAT WHTEPIPETHPOBATL TEOXMMU-
yeckue 0coOEHHOCTH Cepum (B YacTHOCTH, OauM30CTh K MapuaHutam-0OHHHH-
TaM) KaK pesyJbTal OTHOCHTEJIBHO TOJHOTO ILIABJIGHHA HEHCTOIEHHON Mam-
THH,

JIUTEPATYPA

bepeskun B. ., Boromoxosa JI. M., Cyexor A. II., Tumodpees B. @. Meramopduas jo-
KeMOpHs BOCTOUHOIL uacTn OJeKMHHCRON cKIagdaToil sousl.— B ka.: Meramopdmam
mokemOpus B pailone BAM. JI.: Hayra, 1983, ¢. 34—48.

Boraruxos 0. A., Bopeyk A. M., [Imutpues 10. M. i aAp. Maryvarndeckue QopManum B 380-
monuu aurocheper.— Has. AH CCCP. Cep. reox., 1983, N2 1, ¢. 3—16.

Boremonosa JI. M., Tumogees B. @., Bepeaxnu B. ., Cmexos A. II. Texrounra «rporo-
BHIX» KOMILIeKcoB Dacceitma pern Ouerma. — B Ra.: JJokeMOpHiiCKIe TPOroBbie CTPY K-
Typu Baiikano-Amypcroro permona m ux Meramtorenus. Hosocubuper: Hayka,

1985, ¢. 96—101.
leonornueckan Kapra permoHa Baiiramo-Amypexoii marmerpamm. M-6 1 : 1 500 000.— JI.,
977

Modpenos I. JI., Mapaceknn A. fI., Jaspenrses 10. I'. m ap. BynxanoreHnsie mopons
cepun mMapuanmt — GoumanT.— B ku.: [eosorma jea Omadnumuackoro mops. M.
Hayka, 1980, c. 149—179.

Hpyrosa I'. M., Xapuronos A. JI., Bymsuu C. A. u ip. Crpyrryprno-meramoppudeckoe pas-
BUTHE 0J0HHHOKOr0 KoMmaekca (Boer. Cudups).— B Ku.: Meramopduam goreMOpma
B paiione BAM. JI.: Hayra, 1983, ¢. 49—65.

Henexunckae B. B., [lo6penos H. JI. Tpu tuna yIbrpaocHOBHEX MATM KAK HCTOYHAK HH-
dopmanmn o coctase ManTHH 3eMiun,— B ku.: Manrniineie KcemoxnTs ¥ npodirema
vabrpaocHOBHEIX Marst, HopoenGmper: Haywa, 1982, . 107—114.

Honmn K. Apxeiickie 3eqeHoraMenHsie noxea.— M.: Mump, 1983.— 390 c.

Ryankora B. B., Kyankos B. C. Hoswe pannsie mo apxeiicKnM NepHIOTHTOBLIM KOMATHH-
tam Bocrouwoit Rapemmm.— Jloxa. AH CCCP, 1981, ¢. 259, Ne 1, c. 693—697.
Mocrosuenxo . I1., Kpacuxor H. H., Cemenos A. II. DHoreHHasA 3BONIONAA CTPYRTYPHO-
BeIECTBeHHBIX KOMIUIEKCOB 30HBL COUWJIEHeHUs allaHul 1 cranoBiy].— B km.: Mera-

MopguaM fokemGpus B paifome BAM. JI.: Hayka, 1983, c. 97—126.

Pabunkos . 1., Boratnkos O. A. Oranko-xamuYeckne yCXoBna Tenepanun u anpdepennn-
anuy KapeJIbCKEX KoMaTHHTOB.— [eoxumus, 1984, Ne 5, . 625—638.

Arndt N. T. Ultrabasic magmas and high degree of melting of the mantle.— Contrib. Mine-
ral. Petrol., 1977, v. 64, p. 205—222,

Brooks C., Tart S. An extensive basaltic komatiite from a Canadian archaean metavolca-
nic belt.— Can. J. Earth Sei., 1972, v. 9, N 10, p. 1250—1253,

Dobretsov N. L., Kepezhinskas V. V. Three types of ultrabasic magmas and their bearing
on the problem of ophiolites.— Ofioliti, 1981, v. 6, p. 221236,

Jagoutz E., Palme H., Baddenhausen H. e. a. The abandances of major, minor and trace
elements in the Earth’s mantle as derived from primitive ultramafic nodules.— In:
Proceeding 10th Lunar Planetar. Scientific Conference, 1979, p. 203.

Nesbitt R. W., Sun S. S., Purvis A. C. Komatiites; geochemistry and genesis.— Can. Mi-
neral., 1979, v. 17, p. 165—186.

Viljoen M. T., Viljoen R. P. The geology and geochemistry of the lower ultramafic unit of
the Onwerwacht Group and a proposed new class of igneous Rocks.— Geol. Soc.
Southern Alrica. Spec. Publ., 1969, v. 2, p. 55—85.

A, M. ANTBMYXAMELOB, A. 1. ME[ABEJIEB

K TEOXMMHMM MHULMANBLHBLIX CTAOWA
BA3ANLTOBOro BYJIKAHU3IMA

B COOTBETCTBHII C C()BpeMBHHbIMH TeoAnHaMMIeC KM I{OHILE‘-IIU,I‘.[HMH [BO'
rarakos u Ap., 1984] mpencraBasierca Bo3MOKILIM BHIAENUTE IATH THIOB Xa-
PAaKTePHEX, M0 KpajiHeil Mepe Ais (aneposost, COODMECTB BYIKAHAUTOB (M »
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‘PAe CIyYaeB KOMATMATHTHBIX HM HHTPYBUBHBIX CepPiii), B KOTOpHIX HazanbTil
W POACTBEHHBIE HM mopofsl mpeobaagaor. Cnenudura stux coobmecTn mau
accomnanmii onpegeIAeTcss B NePBYIO ovepels crelindiKoil TeonHaMuyecKnx
YCTOBMIT X MPOARIEHNS W, KaK CIeACTBNE, ((M3WKO-XMMIYeCKHY HapaMerpos
BHIIJABJICHUSA NEePBUYHLIX MATM I XapaKTepa HOC.TIEII,YIOII];Bﬁ ]Il'ldlfbepeﬂl'[ﬁan:ﬂﬂ.
Tpu u3 BEIIEAAEMBIX ACCONHBANNN CBA3AHEL ¢ TPAHAIAMI JHUTOCHEPHBIX MINT.
Jro (asa’xbTHl CHPEIHHTOBHIX 30H CPEANHHO-OKeAHWYECKUX Xpedros (Gasansb-
o1 COX) 1 coorBereTBennO0 6a3aabTh 2" CJIOA OKEANNYCCKON KOPHI BYIKAHA-
Thi KOHTHHEHTaJbHLIX pli(i)TOB]ﬂ.\' cHnereM W, HaKOHEI[, BYJRaHHYECKHUEe acco-
IMANIH OCTPOBHKIX JYT M AKTHBHLIX KOHTHHEHTAIBHHIX orpanH. Ocraibmsie
THIBI acCOTHaliii — MUPOKO PpacnpocTpameHnse mIatobasaibTel (Tpammns)
H GBSEUII)TI:I OKeaHHNYCCRNX OCTpOBOB I OTAEJbHBIX BY/JIRKAHIMYECKHUX HOCTPOGK
Ha KOHTHHEHTAX — He CBA3AHL HENOCPeNCTEeHHO ¢ TPAHMIIAMIT TIHT.

Ilo reoxuvmuueckum ocobenHoctsM Hanboa1ee TeTko obocobianwrea 6a3ainb-
el COX, dopMupyviomueca Ha KOHCTPYKTHBHBIX TPAaHUOAX IUINT, ¥ AHJE3M-
T00A3aABTH AECTPYRTHBHLEX TPAHNI — OCTPOBHBIX YT W KOHTHHEHTA BHEIX
OKpauH. B mepsuix, mo cpaBHenmIo CO BCEMU JPYTHMU BEIIETSEMBIMI THITAM,
Hanbonee HUBKN COJEpPsRanisl HEKOTEPEHTHBIX PeJRUX DJIEMEeHTOB, OJAU3Koe K
XOHAPUTOBOMY pachpejeeHne PeIKIX 3eMelb W HU3KHe H30TONHLE OTHOMIe-
nug crponing [Wedepohl, 1981 ]. Ilpenmonaraeres, uro mepeuuHBIe A8 HUX
pacnnasel renepupyorea B meromennoil Mmanrun [Punrsyn, 1981] u ux pud-
depennuannsa NPONCXONNT B OTHOCHTEALHO MATOTIYOHHHBIX MATMaTHUECKHX
ogarax. Jlas BTOpPBIX CBOICTBEHHK AHOMAILHO HIBKUE KOHIEHTPAI[IH HIe-
MEHTOB TPYUIBL jKej1e3a, a TaK:ke NOHIKeHHBe KOIHIeCcTBa PeKo3eMesbHbIX
MeTaNNoB, THTAHa, HHOOMA U JIP. [Jakes, White, 1972; [lonoauros, Bomsi-
ner, 1981 ]. OcoGennoctn cocrasa aHge3anTo0a3aIbTOBLIX ACCOMNANKIL ompee-
JA0TCA, TO-BIUMOMY, TEM, 4T0 B Hpoleccax MarMoo6pasosanna 8 30HAX cy0-
OVEINN YYacTBYET OKeaHNUecKas Kopa W, Taknmy o0pasoM, MaHTHITHOe BeImecT-
BO mpeTepmeBaeT sjech BropudHyo auddepenimanmio.

Bazanbproupnse accommanun APYTHX THOOB XaPARTEPHIYIOTCH ONU3KU-
KH TeoXHMHYeCKUMH (_‘BOﬁC-TBaM“, HAa YTO BﬂethIe 06paTIl.'lH BHUMaHWE
JI. TI. Sonenmaiin m M. M. Kyseyuu [1983]. Bce omm mveror memnodnoi
YRIOH, OHAKO Jajie B clyuae CXONCTBA ¢ METPOXMMHYECKUMN TTapaMeTpPaMm,
Hanpumep rtomentoB COX, 0oTaAHUaOTCA BHICOKHMU COAEPIKAHUAMN KPYIHO-
HOHHBIX HI'ITO(I)H.TIBHI)IX DJIEeMEHTOB, 060rameHHOC-TBIO PeIRMMII 3eMJAAMHM W
nosurmeHHEBIMI *7Sr/%Sr ornomennavu. Psjx nccnegosarenein [Morgan, 1972;
Sonenmaiin, Kyasyum, 1983] mpeanoaarawor, 4To 37ech AOMOTHHTEIBHBIM
MCTOTHMKOM Bel[ecTBa BEICTYHAIOT TAYy00KNe TOPUBOHTHL  HEHMCTONEHHOH
MAHTHH,

K macrosmemy epemenn manGosee jgeranbHo paspaboraHa mMojensb GopMm-
posanua auddepennupoBaHHbIX CEpPHIl CUPEINHTOBHIX B30H (CM., Hanpumep,
[Avmrpnes n ap., 1979; Puursym, 1981; Jyxanmm, Kamgnk, 1983]). B pam-
Kax aToil MOJIenT paccMOTPeHEl BePOATHHE COCTARK MaHTHiHOTO cylcrpara B
B0HAX MarMoo0pasoBaHus, YCJIOBUS W MEXAHM3MBI €T0 IIAABIEHIA, TPONECCH
Kpucraajinsannonnoil guddepeHmuaiiuim MarM, pPeRUM JeTydnX KOMIIOHeH-
ToB W T. . DBojee mim MeHee HeNPOTHBOPEUMBLIC THOOTE3LI BLIABUTAIOTCH W
npu amaiause cuenmpurn odpasoBanns 0a3anbTOBLIX CePWil IAPYLHX TeoJH-
HaMmiecKnx obcramopok. (Ogmako, Kagk 9T0 HU CTPAHHO, 0 CHX HOP HE CY-
IMECTRYET YeTKO APTYMEHTHPOBAHHLIX TIpeicTasiennil, o0BLACHAOMNX MAacHi-
Taﬁbl NPOSABJIEHI U ocofienHocTH cocTaBa IIJIﬂTOGH:}ﬂﬂLTOB, ROTODBIE 3aum-
MalOT TEepPBOe MEeCTO CPeill BYJIKAHNTOB KOHTHHEHTOB. [locTaTomHo ymoMmsi-
HYTL, HanpuMmep, uro tpannosas gopmanus Cubupekoil miatopMel oxXBarhi-
Baer okoao 66% maomann passurus ocuosnuwix nopojgy CCCP [Conosbes,
1952 1.

leognnavmyeckne acmeKTH TPANIOBOTO MATMATH3MA TaKske TPAKTYIOTCS
HeoauosHauno. Pajx mccaemonareneit [Jlesamon, 1975; Munanosermit, 1983;
" le] CBHA3BIBAKT HaYaJEHBIE 9TAalbl HJIHT(IJOIJME‘-HH[)TO Marmarm3ma ¢ npormnec-
caMH pudroreHesa, KOTOpPhie 3aTeM CMEHHAIOTCH IIONANHON MarMaTHuecKoil
agTuensanneil |Oneitunros, 1983]. Hpyrue [Somenmaiin, Kysouvumn, 19831,
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Puc. 1. BaanvoorHolneHe THIOB KOPL H
GazaneroBOTO ByJNRKamu3ma B KpacmoMop-
cxom pernone [Gass, 1970].

1, 2 — wopMaabnaa (1) nm yromennad (2) Kou-
THHEHTA.IbHAR KOpA; 4 — Kopa OKeaun'1ecroro
THNA; 4 — UeJOYHbIe §azaabThl I X KoMarma-
Th 5 — TNPOMEKYTOTHBIe §A3anbTH 11 ACCOINMI-

PYIOOIHE ¢ HUMH MOPOMLI, 6 — «OKeAHHYECKHe»
TOJeHTOBbe 0azalbThl, 7 — TEKTOHUTECKHUE Ha-
PYIIEeHA.

passuBasg IPeJCTABJICHNA 0 «TOpA-
gnx toukax» [Wilson, 19651, upen-
HONATAOT IANTEeNBHOe CYMecTBoBa-
HUe «TOPHATINX Tojeil», K KOTOPBIM
NPUYPOUYCHB He TOJBKO TOKAJIBHEE
BYNKAHHYECKIE 1eHTPLI (OKeaHmIec-
Kye oCTpOBa M M30JMPOBaHHLIE BYI-
KaHbl KOHTHHEHTOB), HO m obmup-
Hhle TPamioBble HPOBUHINIL.
CymecTeoranne Takmx HPOTH-
BOPEUMBEIX B3TJSAIOB OTPAsKkaeT, ove-
BAAHO, TPYAHOCTH paciimppoBKN
CBA3CH TeKTOHHKHN W BHYTPUININTO-
BOTO MarMaTH3Ma ¢ eJHHLIX MeToJ0-
Joruveckux mosunmit. Ecom, ofHa-
KO, BeMIECTEEHHLIII COCTAB M3BePrheH-
HLIX TOPOJ OTParkaer TeoymHaMIIec-
KHe ycnosms nx gopmapoBanuig, a
9TO B IIOCTEHNE TOLI MOJYIACT Be-

compie mopTeepsgenus  |[Hyabyum,
1981; Borarnkos u ap., 19841, to onpenenennas 0JH30CTH TEOXHMHUIECKHX
XaPAKTePHUCTHE 0a3albTOBLIX ACCONMANUNI OKeAHNTeCKNX OCTPOBOB, KOHTH-
HeHTAABHKX pudronuix crpyktyp n naardopm [Somenmaiin w np., 1976 can-
AETeILCTRYET, BEPOATHO, 0 OJHU3KNX mapaMmerpax marmooGpasopanus. Pac-
CMOTPHM ¢ 9THX TO3UINH CPABHUTEIBHYI0 TEOXMMUIO Da3albTOWIHHIX Cepnit
THOHYHBIX KOHTHHEHTAXBNHIX PU@ToB M naatdopMm, B3AR I8 CPABHEHUH ABA
pernona: paitor pudroemx cncrem Cepepo-Bocrounoin Adpurm, sraouasn
Kpacuoe mope, n Hopuasckmii paiion mHa cepepo-sanane CuGmperoii mnar-
dopmur.

[leprmii 3 wux wayuen BechrMma JeTANTLHO 1 TMefaBHo mporexeHo obobme-
HEe 110 TeoXuMnn §a3a’lhTroBoTo BYJRAHU3MA PETHOHA Ha OCHOBE MATEPHAIOB
Kpacromopekoii sxenepmun AH CCCP 1t mvelomuxes AuTepaTypHBIX TaHHBIX
TAnsymyxamenon n ap., 1985]. TToatomy, He ocTanasnusasch moApo6HO HA Xa-
ParTepHCTHRE BENECTEEHHOTO cocTapa (a3afbTol, KPATKO PACCMOTPUM JIAIND
OCHOBHEIC 3AaKOMOMEPHOCTH JBOJIOINHMN BYJIRAHU3MA BO BpPEMeHI,

Ipacnomopexnii permon — ofmm 13 HEMHOTHX, €CHU He C[WHCTBEHHBI,
OTBEUAIONNIL BTATOHOTHIY CORPeMEHNHBX KOHTWHEHTATBLHHX PHDTOBBIX CHC-
Te€M, PaspUTHe KOTOPHIX 3apeplimioch o0pPa3OBAHUEM CIPENUHTOBOH BOHHI €
TOJHEM PaspeiBOM CIVIOMHOCTH quTocepsl T HOBOOOpPA30OBAHIEM KOPBHI OKea-
HUYIECKOTo THma. 31ech Habaoaaercsi XOPOmo BHpPaskenHas 30HAIBHOCTh, KO-
TOpas oupefenfeTcA Kak BORPACTOM W COCTABOM BYIRAHMICCKHX HMOPOI, TaK
u TunoM zemnoii kopel. Coraacmo [Gass, 19701, swmensercs Tpm manGomnee
KPYOHEIX orana pyaranumueckoil awrtwsmoctn (pume. 1). Cambivm jnpermmvn
BYJKAHNTAMY PEryoHa, 3a7eramiuMi Ha THelicaX ToreMOpHS I 0CafOTHBIX
TONMAX Me30305, ABIAITCA METOYHLE 0a3albTHl TAK HA3KBAGMON Tpammo-
BOMl Cepum, apeaj pacnpocTpPameHHs KOTOPHIX gocTarouno obmmupen (Ddmo-
nus, Memen, Caynosckasn Apannsg) m He KOHTpPONHMpYeETCA KaKnMu-Tmbo Janm-
HeHHBIMU CTPYKTypayMu, BOoJBIMINHCTBO TEOIOTHYCCKUX U reodn3MIecKIX MaH-
HEIX CBUJETEJIBCTBYET O TOM, WUTo TpPanmbl (OPMUPYIOTCH HA «HOPMAIBLHON
cuanmieckoii Kope momuocrhio 30—50 kv [Markis e. a., 1972] 8 Adapo-Apa-
BuiickoM cpojgononm mogasrtin |[Gass, 19701,
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Yaomnmua

Cpexnuii cocran (mae. %) u cogepixanne pejrux saemenros {r/v)
B GazaxnroBbix cepuax Kpacromopcroro permoua

Tpatmosas{CTpaTond- Huskoka Jne-
cepna 9¢u-lgaa cepusa| OceBag 30HA | Bele TOJE NTH
OIMHK Adapa |HpacHOro Mo- |cpeiuHHO-0Ke=-
KoMmooHeHT pAa [ATlbMYXa- | aHudecKnx
[Amnayxamenon n ap,, | M yodsf T [Wﬁﬁi?:?t?l
1985] 1984] B
Si0, 47,64 47,66 50,86 48,70
TiO, 2,57 2,74 1,14 1,36
ALO, 14,99 | 13,90 14,23 15,64
Ff'z(); 5,31 4‘03 1'75 3,31
FeO 7,18 9,33 9,42 6,66
MnO 0,18 0,22 0,18 0,16
Mgz0O 5,72 6,50 7,18 8,22
Ca0O 9,73 10,50 11,89 11,84
Na,O 2,97 2,99 2,01 2,37
K,0 1,33 0,63 0,13 0,20
P,0; 0,45 0,46 0,08 0,12
H,O* (IT. 1. 11.) 1,58 0,78 0,28 0,75
Cymma. . . 99,65 99,74 99,62 99,93
n (206) (153) (52) (98—387)
Li 8,2(10) | 7,3(8) 5,0(52) 12,0(219)
v 267(10) | 313(8) 231(52) 252(169)
Cr 83(81) | 200(11) 150(52) 317(365)
Co 45(52) 46(11) 68(52) 45(68)
Ni 45(81) 80(11) 117(52) 144(274)
Cu 46(10) | 83(11) 128(52) 81(198)
Rb 22(83) | 12(14) 3,1(52) 4,9(290)
Sr 600(83) | 331(14) 87(52) 134(342)
Zr 266(83) | 228(11) 76(52) 85(217)
Nb 19(10) 12(8) 3,5(23) 11,2(125)
Ba 424(83) | 251(11) 47(52) 48(287)

Mpumensanne Bcrofiax — KOMTECTBO 06Da3U0B B BRGOpKe.

Bropoii aTan ByJIKAHA3MA CBS3AH ¢ YTOHEHUEM KODHL B Y3KUX JIMHEHHBIX
30HAX # (OPMUPOBAHUEM PHPTOBEIX CTPYKTYP € JOKATBHBIMH HADYIICHHAME
B paje cayuaes cnmomuocTh iuToceps. B Adaperoil penpeccnn smmeitnre
pudroBbie 30HE 00pasyiOT CIORHYI0 MOBAMYHYI0 KADPTHHY, 9YTO OHpPeenseTcs
cowleHeHmeM HecKoabkux pudrosmix cucrem [Bapbepu, Bape, 1981]. Mom-
HOCTDH CHAJIWIECKON KOPHl IO JAHHBM TIyOUHHOTO CeiCMAYECKOT0 30HAMPOBA-
nua [Berkhemer e. a., 1975] ymenmbmaercs spaecsk fo 16—26 km. OcHosras
OT/AMTHTEAbHAS YePTa HTOTO BTAmA — pa3BATHE CYOmEMoYHLIX 6Ha3ainToB
CTPATONAHON CcepHu.

Tpernii sTam XapakTepH3yeTCA NPOABICHHEM TIABHHIM 00pa3oM Tojed-
TOBEIX Da3abToB, ABISIOMMUXCH AHAJOTAMM HOBKOKAJMEBLIX TOXEHTOB pudro-
BHIX 30H cpemHHO-oKeanmdecknx xpebros [Anbmyxamenos u np., 1983]. Bya-~
KAHMTH 9TOT0 5TANA ONPHYPOYLHH K YYACTKAM HOJIHOTO PA3PHBA CITONINOCTH
aatocdepst 8 Kpacnom mope, AJeHCKoM 3aluBe W, BO3MO;KHO, B [lamakunn-
ckoit nenpeceun. Opu TpaccupyoT CIHPeTMHTOBEIC 30HBL, T/[e CHAIHIECKAS KO-
pa OTCYTCTBYeT.

CpaBHeHNe IETPO- I TEOXHMIMECKHX 0CODCHHOCTEel BYIKAHWTOB Pasiud-
HEX JTAHOB OKA3HKIBAGT, YT0 B PANY OT 0a3aabTOB Tpanmosoil Qopmarimn
gepes cTpartomgayio cepuio Adapa K HnskoKauLHessM TonenTaM Kpacmoro mMo-
pa maGaiogaerca 3aKOHOMEpPHOe nMaMeHeHwe XuMmMuaMma mopon (tadma. 1). B atom
HANPABIGHHN TIOCAEOBATENLHO CHIKkaercA olmas IMenodHocTh 0A3ATBTOR
(puc. 2) u ogHOBPEeMenHo yeenuunpawTes koanaectsa Mg u Ca. Taxixe saxono-
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Puc. 2. 3aBHCHMOCTh CYMMApPHOTO COEP;KaHHA IMENodeil OT KOJHNYECTBA KPEMHEKHCJIOTA
B Gasanprax HpacHoMOpCKOTO permoHa.

1 — TpannoBas cepua Jmonun; 2 — ocesas sona Bfmonckoro pudra; § — crparounnan cepua Adapa;

4 — ocepas 3oHa Hpacmoro mopa. Pasgenmresbnsle JuHNYM OpoBegens: 1 — 1o mannnm paGotsr [Sag-

gerson, Williams, 1964] nns Byaxanudeckux accoumannii BocTouno-Adpnkanckux pugropeix som; II —

no [Mohr, 1976] nua Gasannros dduornum; 111 — no [Macdonald, Katsura, 1964 ] naa Tosentonoil u me-
Jiounoil GasanwToBbix cepuif I'aBajfickux OCTpPOBOB.

MEpHO M TI0CJeI0BATeNbHO, €CJH WCXOAUTH U3 CPEJHUX BeJNUWH, B HAIpaB-
IeHNH 0T meJodnuX (GasalbToB K TONEHTOBHIM YMEHBINAIOTCS CONEP;KANAL He-
KOTepeHTHHX pejknx saementon — Li, Rb, Sr, Ba, Zr, Nb un gp. upn Ten-
JAeHIAN K POCTY KOHIEHTPANWH DIEMEHTOB TPYUmHl jkenesa (pmc. 3, a).
He smemee nokazaTeJbHBl B 9TOM OTHOIIEHUN U J@HHEE PHUC. 3, 6, HA KOTOPOM
mpuBefieHa 3aBUCHMOCTH cofepskanusi Ba or Konmuecrsa ST B mopojax pas-
JIMYHEX CEPHil A npoaHadusuposaHHoil BEOOpkM. OTdernamso ycramapin-
BAETCA TIOCHEIOBATEIBHOE YMEHbIIeHIe KOHNEHTpanuii o0omX »HIeMeHTOB B
HampaBJeHNN K HH3KOKalHeBHIM TolentaM HpacHoro Mops, mpH aToM CTpa-

1000% ) g
Ba, r/r

F Sr
° ] ga mgoJ y;
s 3 PR
3 o 4 .
5 2004 - 500— ° Qc%‘(ct’
: 6 | . :
N 3 cr Sr 7 ‘VI’
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qLe——m2 1 A

] i 7 .

7 Nb b

O_
N Hb 2 T LR L T T ] T 1 rrry T e
24 50 100 200 &G 1000 ZGUU-

STy T

Puc. 3. XapakTep m3MeHEHHs CPEJHUX CONEP/KAHMI PEJKAX 9JIEMEHTOB (a) W B3ANMOCBA3h
copepxannit Sr u Ba (6) B Gasamprax HpacHOMODPCKOIO permoma.
Yea. obozH. cM. HA puc. 2.
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o7o8d -7 az o J x4 A5 Puc. 4. Ussenenne 375r/3Sr orao-
4 wennit B Oasaasrax Hpaczomop-
] o x CKOre pPeruoHa B 3ABACUMOCTH OT
o— CYMMapHOTO COJCPARAHNA IeJIoveil.
0,7‘:4“ ‘;_';_._g....-x-—x"' o x X x 1 — ocenan 3I0HA Kpacunoro  mopsd,

V- 18° ¢, w. [Aapwyxamenos n mp., 19851;
_ x 2 — 10 _wme, 21° ¢. m. [Coleman e. a.,
1973; Whitmarsh e, a., 1974]; 3 —
Adaperan menpecenn [Ademyxamenoe u
T - T np., 1985]; 4 —— O Mie, 110 JTAHHBIM [Bar-
o a1 0,2 a3 beri e. a., 1970, 1975, 1976]; 5 — crpe-

AuHTOBble  30HBL  okeanoB  [Wedepohl,
HZO/HZO + Na,0, mac. % 19811,

BTST;/EGST'
%
|
L
|
¢
e

0,700

romgHas cepus Adapa 3aHuMaer mpoMe:RyTouHoe mososienne. Peayabrars
HM30TONHBIX MCCACNOBAHTI IIOKABKLIBAIOT, YTO YMEHBIIEHHE 1MEJT0UH0CTH IPIBO-
aur Takse K cumkenuio $7Sr/*Sr ormomenwii (pue. 4), uro TunudHO Aas Ga-
3anbpT0B OKeannueckux ocrposos [Peterman, Hedge, 19711.

Bapuamuum cocraBos Hadaw0IaeMBIX accoruaniil mopox B Ka:kmIoll us ce-
puii cesizawnl ¢ guddepeRnuanueil NCXOMHEX MATM B IPOMEKRYTOTHRIX 04ATax
(pme. 5). Jlas crpatounnoit cepun Adapa 210 HONTBEP/RIAAETCA, B YACTHOCTH,
cocTaBoM TUIYOUHHBIX BRIUYEHWIT B IMEJ0UHBIX 6a3a/1bTaX HPOPLIBAIOMIETO ce-
puio momepeunoro kommierca [Ottonello e. a., 1978; Axbpmyxamenos u mp.,
1985]. Cpegm HEHX OTMEYAOTCA PARTHYHLIC TOPONH OCHOBHOTO W YJIbTpa-
O0CHOBHOTO COCTARA, KOTOPEIE MOTYT OHITH OTHECOHD! K TAK HAZLIBAEMEBIM POICT-
penneiM sraouennsM [Kyronmm, 1972] n xapakrepnsosatsh mpoMesKyTOYHLIE
ogaru jaupdepennmanuu. llposprenne Kucioro BYJIKaAnM3IMa TPAKTYETCH
0o0BI9HO HEOJHOBHAYHO U IPUMEHUTEAbHO K Adapy MHTEPHPeTHpYyeTes ¢ JIBYX
no3uiuii: auddepennuanuu MCXOJHBIX PACINIABOB Il IPOIECCOB AHATEKCHCA

F

°o 1
© 2
A J
+ 4

=
<r|

y \/ v v v v/ v v Y, v N
A M
Puc. 5. ATM-guarpaMva Byaxaantos K pacHOMOPCKOroO perimoma.

1—3 — GasaasTel Tpammosoil cepun Iduonun (1), ocesoit zomsl Dpuonckoro pudra (2), crpaTongHo i
cepun Adaperoit gempeccun (3); 4 — MPOMEKYTOUHBIE T KiCJble By JKANNTH Juomun; § — HU3KOKAJIHe -

BHE (GasanbTh oceBoil zonust Kpacuoro mopa. I, IT — wanpasjesaue pudpepesiinanni 6a3aIbTos TOIEUTO -
Boii (I) m medouaoin (IT) cepuit Pasaiickux ocrposos [Macdonald, Katsura, 1964].
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Pyc. 6. TeogunaMndeckas MOJIeTh HBOJIOIIIN ByJiKa- e, 2
musMa B Rpacmomopekosm permome {mo AJpiyxasic-
7
By B np., 1085]. s+ [ s
1 — KOHTUHEHTATBHAH KOpA; 2 — H3auBNIuecA GasanbrTsl U

BYJHRauuueckne mocrpoliku; 3 — 306 GopMupOBaHuA KIC- Puc. it Cxemaruqecuuﬁ pa3spe3 Jaa-
JIBIX PACINIABOE; 4 — 30HBL 9ACTHIHOTO [IaBjiennda Mantuii-  BoBOIl TOMMIA MEePMCKOTO BYJIKAHM-

HOrO AMALNPA; § — NpeAnonaracmuit ofbem BHINABOK, 6 —  YeCcKOro IHKJIA B HO[JHJ‘IBGROM
TERTOHMIECKNE BOHEL, COMYTCTBYION(E PACTAKEeHNIO, 7 — paiiomre.
OPMEHTUPOBKA PACTATHBAIONINX HATPAMCHuH; § — HAUPAB- 7 _ Gasa’bTe, 2 — [OJCPUTEl TIACTO-
JIEHNE ABHHEHIA MarmMoreHepupywomei ofaactu; 9 — npeg-  REIX  wHTPYauil; 3 — tyder, Tyddurs;
NOJIATAEMAR CTeHeHD MACTHIHOTO MIABICHNA NCXOMHOTe Be~ 4 — TOACTIIAIONINE OCANOTHBIE [OPOJKL
, Tyuarycckoit cepnnm (C,?— P,); 5 — Tou-
IECTBA MAHTIHIL . Kn 0TGopa 0GpAsMoB.

CHANMYCCKON KOPH IPM B3ANMOJEHCTBNN ee ¢ 0UaraMu §al2ajbToBOH MarMul B
mpounnaemnrx 3oHax [Barberi e. a., 1970, 1975].

HMemomuecs qaHHbe TOKAZHBAIOT, TAKIM 00pasoM, 970 B [{pacHoMopcKOM
PEruoHe B CTPYRTYPHO B3aMMOCBH3AHHBIX O00JaCTAX NAPAIENbHO YMEHb-
MeHui0 MOIHOCTH CHATHIECKON KOPH NMPOMCXOAHUT CMeHA NIGJIOYHOTO BYJIKa-
HU3MA HA MPOME:KYTOUYHBIH | jajee — rogentosbii. OnHoBpeMeHHO ¢ 9THM
YBENUIUBACTCH CTETICHD (IPIMATUBHOCTHY HaAnpalomuxes Mmarm. Taraa cMena
TeoOXuMUYeCKuX 0coGeHHoCTell oTpaskaeT HaJAWdne eAHNHOTO HBOMIOIIOHHOTO
psja HepBUYHEIX PACIIIABOB, COCTAB KOTOPBLIX ONPEEISeTCH PasinmdHLIME
VCJOBUAMM HX BHITABIEHNT, 1 Haubojiee MOMHO COIIACYETCH € MOJISNBIO TO-
CJAENOBATEABHOTO VMEHLINEHNsT TayOHE MarMooOpa3oBaHNUs B CBABH € IOIbe-
MoM MaHTHiiHOTO Auanupa (puc. 6). Ilo mepe npoaBusenus dpoaTa remeparnmu
pacniazes o1 rayomait ~ 70 kM (mepBHTHLIE pacmirasil Tpannonoil cepunn)
710 10—30 kM (mepBuvHLEEe pacIIaBLl HAZKOKAIIEBHIX TOJEUTOB) CTEIEHD ILIAB-
JIEHAST WCXOMHOTO cydeTpara ypeamamsaeres oT 4—5 mo 13—18%, wto =
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ompefenseT M3MCHEHHE COCTABA MarM OT IMEJOYHHEX K TOJIeATOBLIM 33 CIET
MoOmmusanmn pce Gouapllell YaeTm Tyromaaskoil cocrasiasionieit [Pumarsy,
1981]. [lomoxnurenbHoe BIMAHIE OKasbiBaeT yAaleHHe U3 BeI[eCTBA MAHTHI
PAaHHHX TOPHHWIl PacmiaBoB, 00OrameHHHX HEKOTCPeHTHHIMH JAEMEHTAMH, U
ofegHeHue uMu ocrapmuxca odvemos acrenocdepsr [Gast, 1968], rax 710 omo
(BemecTRO) IO Mepe TPONBIKEHWS IUANMpPa BBEPX CTAHOBATCH Bee Ooaee
HCTOLEHABM. MeHee 3HATHMEIM, HO TAKKe CYMECTBeHANM (AaKTOPOM, BIIUAIO-
OIIM HAa BapHAIHA COCTAROB 0a3ajIbTOB B KayKI0H BYJIKAHUIECKOI cepun, €ny-
sRUT (PaRIUOHHAS KPHCTANIA3ANNA PONOHAYATHHBIX PACIIABOB.

Kuoueroii MOMEHT aHAIN3a TAKOTO Polda — BOIPOC 0 JBHMKYIIUX CHIAX
agiaennii guannpusma. Qopmuposanue B pepxHem maneosoe Adapo-Apasuii-
CKOTO CBOJA, 3aJI0KEHHOTO HAa HEYTOHEeHHOH KOHTHHEATAJLhHOH Kope, L03BO-
IAeT JAONYyCKaTh, ITO HA HATAJBHBEIX DTamax PASBHTAA AHANHAD MOT OBITH
AKTHBHBIM U TOJLEM JOKAJIBHOTO YUACTKA PasyILIOTHeHHOIT MaHTHH HPUBEN
K BO3ILIMAHNIO MOBEPXHOCTN 3eMHOM KOPhl. AKTHBHOCT JUATNPA OOLIYHO CBS-
3EIBAIOT JMO0 ¢ TPAJIMEHTOM TeMIepaTyp B HOACTHAAKNICH MaHTHII B BOCXOJIA-
UMY BETBAME KOHBEKTUBHEIX fdeck, aubo ¢ «ropaumMmy touxkamu. C apyroit
cropoHsl, coraacuo rumorede [[. H. Beitin [1981], ceogosrie nogusaTHsA MOryT
OTPARATDL CTPYKTYPH CARATHA, CONPSIREHHLIEe 110 IIPOCTHPAHNI0 ¢ B0HAMK Pac-
THAREHNA. B ATOM CJdy4ae IpHu BO3JBIMAHTM y9acTHa JIHTOC(;]EPLI 34 CUeT cua-
fla TaBJeHHA B HOJCTHIAIOMEN BepXHell MaHTHY HAYHHAETCS YaCTHTHOS IIaB-
JeHme, CTHMYJIHPYyeMoe B HaJbHeHNIeM MDOXTOKOM JEeTYYHX KOMIOHeHTOB H3
npumierapomux odbemos. Ilocaenyiommit mpomece mombema jHAmpa 3a cuUer
YMeHBIIeHHsI ero IIoTHOCTH M pudroobpasoBaHme HAYT CHHXPOHHO M 3[eCh
ViKe HeBO3MOSKHO CTPOro MPOCIeINTH TPHINHHO-CACCTBeHIEe cBsa3n. OTHAKO
B ai0foM caydae nofo0HBE YYacTKI 3eMHOH KOPEL 0Tpaskaior raofajabHele Ipo-
UECCH B3AMMOREUCTBUN MUTOCHEPHHX TANT W MAHTHH.

B oranuune ot KpacaoMopcekoro permona reoxnmns apdy3HBHEIX TPaNnos
Cubupcekoil mraTdopMsl M3ydeHA HETOCTATOYHO. JTO OIPEHesieTcs TeM, 49To
B CBA3H ¢ OTKpHITHEM B Havaze 30-x romos B IHopuasckom paiione cyabdup-
upix Cu — Ni MmecropossfieHnit 0CHOBHOe BHEMamue HCCaefosaresteii Onmo
COCPENOTOYeHO TAABHBIM 00pasoM Ha pacmmppoBKe YCIoBuii 00pasoBanms
nuddepennuposaHEKIX UHTPY3Hil, OpenMymiecTBeHHO pymoHocHex. Tem He
MeHee K HACTOAMEMY BpPEMeHH YCTAHOBJIEHBI OCHOBHEBIE 3aKOHOMEDPHOCTH 3BO-
AOMNH BYJTKAHN3MA mIaTGOPMEI BO BPeMeHI M BEIABIEHA ero IMUKIAIHOCTH
[Jlypse, ObGpyuer, 1955; Fomnescrmii, 1959; Macaiituc, 1970; Omeiimukos,
1979; Jlepuesa, [lopomun, 1981; u ap.]. B pane paGor paccMOTpeHa TaKke
reoxumuueckas cuemudura sdhdysusuoii Qganum Tpammos [Hopmm, 1963;
Hecrepenxo u np., 1964; Banamos, Hecrepenko, 1966; Ansayxanmenos, 1972;
Hecrepenro, Anxpmyxamenos, 1973 ].

B HopuanckoMm paiione, rie MOMHOCTE JaBoBOoil ToJIa cocTariaser Goltee
3 KM, BuJedAeTCH UeThHpe BYJIKAHHTECKHX I[AKJIA, OXBATHBAIONUX KOHEI]
mepyn u rpuac [Cognescruit, 1959]. Jleranpasie meTpoXuMHIeCKIEe HCCAGL0-
BaHNA IMOKA3aJn 3HAYMMBIC Pa3JIHYHsI B XUMHU3Me 6333..7”)'['03, TO IO03BOJWIO
B. A. @egopenxo [1981] BeieanTs COOTBETCTBEHHO YeThIPE METPOXHIMATECKAX
(MarmaTnueckux) cepun ByaramuToB. llpm stoMm ycramosiieno, 9To 6a3albThi
TPMACOBLIX TIHKJI0B HE TORA3LIBAIOT GOAbIINX Bapnaunﬁ B CBOEM COCTaBe U B
HEJI0M OTHOCATCH K TOJAEHTOBEIM PA3HOCTAM, Hanboaee TATIMYHLIM I TPaIIo-
poit Qgopmanun Cubupcroit maardopmei. MakcmManbrbe ke BapHanum Ha-
Oaomaorea B Handoee paHHeM, TEPMCKOM, ITHK/IAE, COCTOATIEM U3 TPeX CBHT
(cumzy Beepx): mpakuackoit (PLY), crepmumckoit (P3Y) u ryaunxmmcxoi
(Pgd). JMmenno modToMy BYAKAHHTHL HEPMCKOTO HMUKIa BHOPAHb HAMI LIS
cpanmnTenbHoro amasnsa. Oun sABAAOTCH waniuanbEenm gaa Hopunseroro
pailoHa, XaPAKTePH3YOTCA CYMECTBEeHHLEM H3MeHeHmeM XHMN3Ma WHIABI-
AYAJBHLIX JABOBBIX IOTOKOB BO BPeMeHH H, Rp())r‘le TOTO, 3/1eCh MNPOKO pa3BlI-
Thl HUKPHTOBEE (0A3aJIbTHI, KOTOPHE, BO3MOKHO, MPAOIMKAIOTCA K COCTABY
pojloHavadbHEIX MArM I BYJAKAHNTOB ryaumxubckod ceute [Demopenrko,
1981 ]. MarepmamoM JJIs MCCHENOBAHOS MOCHY;RII KePH OYPOBBIX CKBAKIH,
BCKPHIBIINX HIKHAE UacTH paspe3a JaBoBoii toamn paioma (pue. 7). Ilo-
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Puc. 8. 3aBHCHMOCTH CYMMAPHOTO COjiep/KaHUs IMElouell 0T KONMIecTBa KPEeMHCKICIOTH
B Gasamprax Hopmibckoro paitoma.

1—3 — mepMcKuil MK, MBAKMHCKAA (1), ChIBePMHMHCKAA (2), TYRUNXHMHCKAA (3) CBUTH, 4 — CpemHee
AJA THIOB MOPOj M CBAT TpuacoBhlX ImKiaos [Memopenko, 1981].

CHOJBKY MHPOPMALUA 0 FeOXHMHUIECKHX 0CO0SHHOCTAX paccMarpuBaemMuix Ga-
3alBTOB JI0 HACTOAIEro Bpevenm orpanndenna [Hecrepemko m mp., 19641,
OCTAHOBMMCSH HA OMUCAHUN MX BEIIECTBEHHOTO COCTABA HECKOJBKO MompobHeii.

XuMmuecknii cocTaB Mopoj m3ydeHHOH BHOOpKH upusenen B taba. 2.
Hak BugHO M3 MONYYEHHBIX JAHHHIX, HAXOOIBIINEe BAPHANN KOHICHTPAIMI
xaparrtepHH min Si (42,55—56,68 mac.% Si0,), Mg (3,23—18,93 wmac.%
MgO) u memnoueit (0,49—4,50 mac. % Na,O n 0,08—2,72 mac.% K,0), B cna-
31 ¢ UeM coctap 0a3aibTOB H3MEHSETCH OT OIU3KHX K IIeJTOYHHM, HOPMAJIb-
HBIX 10 FReJIe3UCTOCTH PasHOCTell 0 MAKPATOB. XOTA CYMMapHOe COJIEpRaHue
Na,0 n K,0 » nauboiee menoganx fazaabTax JOCTATOTHO BLICOKOE 1 TOCTIH-
raeT B oTAeabHEIX mpobax 6 mac. %, Bce U3YUCHHBE HOPOJBI YKIAMLBAIOTCA B
PAL OT YMEPEeHHO-METO0YHBIX 0 TojenToBHX (pme. 8). Ilpu arom, ommakro,
HabaiogaeTes 3aKOHOMEPHOE YMOHLIHEHHe HX HEeNOTHOCTH OT HBAKHHCKOI
CBIOTH 4Yepe3 CHIBEPMUHCKYIO B HapapJeHnn K TYTIMXTHCKOM.

ITo mopmaTmBHBIM cocTaBaMm (pue. 9) paccMarpuBacMmbic §asaibThl 0THO-
CATCA K HACHLIEHHBIM (OJNBHHOBEIE TOJXEHTH) MIH caabo HmepecHIeHHBIM

Di Qu PL Qu

Puc. 9. Hopmatnerne coctasu (cnctema CIPW) fa3aiLroB mEPMCKOro BYJIKAHAUECKOTO

KA.
Vea. o6ozn. em. Ha puc. 8. IIyaxtnpaaa munna na gnarpayme Ol — Pl — Px — Qu COOTBeTCTBYCT Tpel-
noaaraemoil roterTnke B cucreme Ol — P1 — Px |Shido e. a., 19711,
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Tadmona 2
Xnwnuecknii cocras 0a3albTOB MEPMCKOTO BylRaHmdeckoro nueia Hopmasckoro paitoma Cndnpekoii maardopmer (ers. 421 m 746), mac. %

Ni obp. s$i0, TiO, Al,0, FeO Mno MgO Cao Na,0 K,0 P,O, 1](])5]6'1’1(': b Kg
t | 2 | s | &« | s | s ke U E B B FT 0. sl s | 18 | u
Heanunerazn cauma (P;“’)
(G2-5 4913 2,32 14,31 14,23 0,24 4,9% 7,50 3,44 1.74 0,84 t.70 99,46 77,89
62-6 47,67 231 14,11 13,71 0,21 4,08 7,48 3,47 1,84 0,83 3,92 99,63 77,07
62-156 48,33 2.81 13,78 13,34 0,20 373 7:28 3,28 1,83 0,84 3,96 98,88 78,15
62-157 48,78 2,35 14,18 13,47 0,21 3,78 7,58 3,28 175 0,82 2,78 98,88 76,88
62-10 50,87 242 | 1411 | 1L97r | o7 399 700 | 319 2195 0.74 2,90 98,81 78,44
2-11 50,94 241 14,06 12,00 0,19 3,60 7.03 3,20 2,29 0,77 2,60 98,09 76,92
62-12 50,98 2,38 13,94 12,22 0,19 3.57 6,93 3,18 231 0,73 2,24 98,57 77.39
62-13 51,44 2,43 14,00 14,70 018 3,23 7.51 2,70 2,20 0,74 3,05 99,23 78,37
62-14 50,86 2.39 13,96 12,45 0,20 3,606 732 316 2.18 0,76 2,34 99,28 77,28
62-15 50,73 2,36 13,70 13,02 0,20 372 5,89 3,53 255 0,74 242 98,56 T,
62-158 51,60 2,43 14,08 12,28 0,18 3,58 6,96 3:27 2,25 0,74 144 98,57 77,43
62-159 51,22 2,43 13,75 4247 0,18 3.64 6,86 3,40 2,26 0,71 1,09 97,71 76,98
62-160 76,68 2,45 14,14 12.06 0,19 o | 6,88 3,40 2.31 0,76 1,61 98,79 78,46
6G2-161 51.85 2,42 14,07 12,31 0,19 3,66 6.83 3,39 2,24 0,74 1,22 98,88 77,08
62-162 51,58 241 14,03 1212 0,18 3,5% 6,87 3,30 2,36 0,75 1,81 98,95 7739
62-163 51,65 2,39 13,97 12,28 0,17 3,38 6,79 3,07 2.27 0,74 1,86 98,57 78,42
62-1618 52,78 1,97 13,42 11,83 0,18 40 5,04 3,88 1,56 0,28 3,18 99,03 70,45
62-20 51.83 1,99 13,71 11,97 0,19 4.72 5,81 3,78 251 0,29 2,04 98,84 4,72
6G2-1064 47,39 2.0 14,16 10,79 0,15 4,57 722 2,05 1,64 0,30 9,03 99,33 70,25
62-1065 53,20 2,04 13,34 10,24 0,18 5,06 6,14 2,44 1,42 0,30 413 99,09 66,93
62-1G7 53,00 24 13,96 10,50 0,16 4,24 12 2,80 1,96 0,30 2,04 98,79 71,23
62-168 52,94 2,10 13,92 10,30 0,14 4,09 =71 2,83 1,97 0,30 2.55 98,85 71,58
Cpeamee 51,16 2,29 39¢ | 1213 | 0,18 388 | 692 | 319 1,87 0,64 2,69 98,89 7504
Cusepauncras couma (Pf:“)
62-22 50,65 1,61 13.75 10,17 0 20 6,26 5,75 3,7 1,46 0,22 5,35 99,13 61,91
(2-24 51,20 1'58 1433 | 1087 0, 1% 6.67 602 370 167 0,91 302 99,50 61,97
62-25 51,11 1.67 1460 | 1084 | 015 65,60 655 | 3.4 1,35 0,22 2,68 99.18 62.16
6G2-26 30,72 1,61 14,70 10,55 047 6,90 5,30 4,50 0,97 0,20 3.25 98,87 60,46
62-34 20,89 1.50 15,01 10,01 0,15 7,34 6,03 3,46 1,46 0,19 S 47 99,21 57,69
62-36 52,33 136 | 14.66 902 | 015 6.12 604 | 268 279 017 2'81 98,96 6184
62-37 52,71 1,45 14,80 9,10 0,15 6,21 6,60 3,02 243 0,19 2,63 48,89 59,44
62-38 52,23 137 | 1494 | 1000 | 016 660 | 558 | 319 | 120 | 018 345 0891 | 60,20
62-45 51,67 1,52 14,44 9,81 0,15 6,75 5,60 3,39 2,30 0,19 3,64 99,36 59,24
62-47 50,10 1,50 14,29 10,72 045 7,35 6,10 3.57 131 0,18 3,75 99,02 59,32
62-49 49,21 1,51 14,72 10,23 0,15 G,51 8,51 3,50 0,58 0,18 4,42 99,21 61,11
(9-52 47.97 166 | 1400 | 1363 | 021 6,01 956 | 302 0.97 0.19 1,01 99,22 66,36
62-54 51,05 1,47 15,02 10,11 0,14 7,02 6,27 3,07 1,24 0,18 3,85 99,42 59,02
62-56 49,75 1,78 14,47 11,66 16 G, 10 7,49 3,06 2,01 0,24 39 99,03 63,60
62-50 49,90 198 | 1448 | 1046 | 017 602 | 833 | 305 | 126 | 03 3,38 907 | 6247
(62-66 48,35 1,83 13,89 12,44 0,18 6,90 7,31 oD 0,94 0,26 .17 99,32 (4,32
62-63 49,43 1,86 14,10 11,13 0,16 6,29 8,03 2,92 1,45 0,35 3,48 99,06 56,93
62-170 4813 162 | 1438 866 | 015 5.45 ;54 | 247 0.80 0.19 5.90 99,27 61,37
62-171 49,59 1,60 14,54 9,40 0,47 6,00 8,35 3,03 0,67 0,21 5,83 99,39 61,04
62-172 51,09 178 | 1488 | 1037 | 013 5.29 888 | 272 1,37 0.2 2.50 99,25 66,22
62-173 50,67 168 | 1507 9.65 | 044 6.91 6,30 | 37 0.66 0,22 4,35 99,37 58,27
62-174 52,82 1,45 15,23 8,80 0,42 H,84 7,82 2,63 1,58 0,18 2,86 99,33 60,11
62-175 51,78 1,47 15,39 8,97 0,12 5,74 8,50 2,50 1,20 0,19 3,43 99,29 60,38
(G2-176 51,04 1,44 15,34 9,14 0,13 7,02 5,02 3,96 1,30 0,18 4,61 08,18 56,56
(2-178 49,30 1,82 15,31 11,18 0,13 6,00 3,38 4.28 =70 0,25 5,27 98,69 65,08
62-179 50,18 1,69 15,04 9,86 0,14 6,38 9,04 2.52 147 0,20 2,81 99,03 60,71
(i2-180 50,92 1,68 15,14 9,79 0,14 6,54 8,83 2,99 1,24 0,19 1,84 98,90 59,95
62-181 50,99 1,72 14,49 9,58 0,14 6,25 8.88 2.87 1,26 0,20 2,47 99,00 60,52
(62-182 50,97 1,70 14,83 9,68 0,13 5,94 8.94 2,64 1.25 0,20 2,64 98,92 61,97
(62-183 50,68 1,76 15,13 9,66 0,13 5,84 8,93 2,57 1,38 0,22 2,83 99,13 62,32
62-188 50,96 1,59 15,07 9.51 0,13 6,42 8,92 2,48 1,30 0,19 2,74 99,31 59,70
62-1495 o0, 84 1,95 14,67 10,38 0,15 6,01 9,51 2,43 1,02 0,25 1,83 99,04 63,33
62-196 50,99 1,94 14,65 10,32 0,15 5,490 9,50 2,45 0,99 0,25 2,09 83,23 63,62
Cpepmee 50,63 166 | 1470 | 1047 | o045 636 | 741 | 304 | 1,3 0,21 3,35 98,09 61,23
. el ad
Tyonuzuncras cauma (P~2 )

62-67 49,36 1.80 15,00 11,36 0,17 6,26 10,00 2,59 0,78 0,21 1,87 99,31 64,47
(2-70 4842 180 | 1498 | 1118 | 015 625 | 1025 | 258 0.64 0.20 280 99.25 | 6444
(2-72 4911 107 | 1526 | 1101 | 018 745 | 1086 | 196 0.62 012 1.47 99,11 63,04
62-205 4958 185 | 1491 | 1066 | 016 6.3 | 1041 | 245 0.84 019 1,54 98,62 6217
62-T4 42 55 1,23 8,57 12,27 0,15 14,60 8,75 0,65 0,08 0,09 10,59 99,53 45,66
o 62-75 44.43 1,94 920 | 1255 | 015 | 1447 808 | 081 011 0,08 8,27 9948 46,45
© 52206 43,65 1,28 8,72 12,35 0,17 16,18 6,98 0,58 0,09 0,09 8,61 98,70 43,29



o Oropuanme Tabm 2
1 2 3 4 ] 6 7 8 9 10 i1 12 13 14

62-207 43,99 1,35 8,30 12,44 0,17 16,39 6,91 0,50 0,10 0,10 8,87 99,03 43,15
62-208 47,57 2,07 10,30 12,73 0,19 11,04 9,00 1,38 0,42 0,16 4,22 98,91 53,64
62-209 45,38 1,37 9,15 11,67 0,15 15,36 7,81 0,79 0,59 0,11 7,09 99,47 43,17
62-212a 46,09 1,63 10,82 11,34 0,14 11,54 9,49 1,14 0,08 0,13 6,83 99,23 49,56
62-213 44,31 1,21 8,36 12,33 0,16 16,84 6,64 0,51 0,32 0,09 8,01 99,78 42,27
62-214 43,82 1,09 7,66 12,69 0,16 18,93 5,84 0,49 0,24 0,07 7,98 99,97 40,13
62-79 47,00 1,49 15,15 10,09 0,16 7,63 9,581 2,29 0,89 0,42 2,75 97,08 56,94
32-81 48,41 1,21 15,93 10,05 0,16 7,46 9,92 2,28 0,88 0,14 2,92 99,36 57,40
62-82 47,78 1,22 15,82 10,02 0,16 7,64 9,94 2,52 0,82 0,13 3,38 99,43 56,74
62-85 49,79 0,93 15,13 9,51 0,19 8,54 6,50 2,78 0,42 0,10 5,85 99,74 52,69
62-87 48,66 0,88 14,71 9,20 0,18 6,46 12,10 1,65 0,46 0,10 5,67 100,07 57,82
62-89 50,91 0,90 14,51 9,56 0,15 6,99 7,96 3,99 0,98 0,10 3,43 99,48 57,76
62-92 48,63 0,91 14,76 8,93 0,13 6,59 10,98 1,75 0,47 0,09 4,29 97,53 63,34
62-93 49,96 0,99 14,58 9,35 0,16 6,37 | 10,88 1,94 0,70 0,12 4,32 99,37 59,48
62-95/96 48,89 0,90 14,16 8,98 0,16 6,22 12,16 1,95 0,49 0,11 5,51 99,53 59,08
62-211 48,83 1,88 12,10 10,74 0,15 9,02 | 7,97 3,59 0,57 0,14 4,09 9941 54,27
62-212 49,44 1,88 12,34 10,82 0,16 8,21 8,45 3,28 1,00 0,16 3,33 98,97 56,86
62-220 49,99 0,91 14,49 8,89 0,15 6,63 11,48 1.5% 0,34 0,10 4,87 99,36 57,28
Cpenmee 47,46 1,31 12,06 l 10,83 0,16 9,98 9,15 1,84 0,52 | 0,12 5,14 98,57 54,05
CpenHees

TLISL LePMCKO-

IO IHKIA . .+ . 49,71 1,72 13,84 10,93 0,16 6,80 7.82 2,74 1,28 0,30 3,73 99,03 61,65

Mpumvedawue OGP’ B TAMUS PACHOI0KEHEl B COOTBETCTRUM ¢ WX BCTECTAGHHLIM 3allerafueM: CHUdY BBEPX | QHAINAH BHOOIHCHH PeHTTeHOCTIEKTPATBIBIM METONOM, ARATH-
mar T. H. Typuuesa, TEOXH CO AH CCCP. CyMMapHoe #eqeao — B mepectere ga FeO, semmiuast IT. . 1. 1050°C UpHBEAenbl ¢ YdeToM OKHCOCHIA HETIC3a MTpi BHICOROTCMICPATY PHOM
OPORATULBALMIL 1 BOBIYXC,
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Pyc. 10. AFM-gaarpamva aysusHaIXx TpanmoB Hopmibckoro paiioma.

I—3 — uBaknHckaa (I), ceiBepMuHCKAA (2), TyAYUXHHCEaA (5) CBHTHI; 4 — cpegHe¢ OJIA THOOB MOpOXL

M CBUT TPUACOBLIX LIMKI0B; § — Haubonee pacopocTpaHendble 6asanbTsl paifona [o Tognescxomy, 1959];

6 — cpegauli cocran GasanabToB Cndupckod mnardopmsl [Hecrepenro u np., 1964]. Cooomuoit n nynk-

THUPHOW JHAWAMI 0003Havedsl COOTBETCTBEHHO HampaBsjenns AnbdepeHnalim ToJenToBoil n Ue109HOl
cepuit Gaszanbros I'aBaiickux ocrposoB [Macdonald, Katsura, 1964].

(KkBapmeBHe TOMEHTH) MOPOJAM M THATOTEHT, 3a HCKIINYCHHEM IHKPHTOBHIX
cocTaBoB, X sBTerTuke Pl — Px, pacnonarasgchs B6Iu3m, HO HECKOJIBKO BEIMNIE
roTerTHIecKod npnHAn cucrems Ol—Pl—Px. ITukputoBsie 6asanbThl 3aMeTHO
obeHEHN HOPMATHUBHBIM ILIATHOKIAROM.

Tpeun maMeHeHHs COCTABA BYJIKAHNTOB IEPMCKOTO INK/JIA PacIojaraert-
cxa BOJIE3A THHAK HBOJIONUN MEeX0YHsX 0a3aIbToB raBaiickoro Tuna (puc. 10),
npuIeM I Kamgol 13 ¢cBUT BIeasioTcs cobcTseHune mouas. Makcumanbuse
BADUATAYM XapPAKTEePHE JIisi 0A3aNbTOB TYAYNXMHCKOH CBHTH, B COCTaBe KO-
TOpPOIl YCTAHABIWBAIOTCA OTHOBPeMeHHO HamboJee MarHe3WAJbHHE BYIKAHH-
Th — DHKPUTOBHIE 6A3aNbTH. XapaKTepPHO, YTO OHM UMEIT IMOCTeNeHHLIE Ie-
PexXOons ¥ «<HOPMAILHBIM) TOJEMTAM H BXOAAT B COCTAB OLHOTO M TOTO jKe PALA
[Demopenxro, 1981]. B nexom 0azamabThl epMCKOTO IHKIA TIOKA3BIBAIOT TAKHe
se KomeGaHUs cocTaBoB, Kak u HanGoaee pacupocTpaHenase dddysusHse mo-
poaur Hoprabckoro paiioma, 9T0 cBHAETEABCTBYET 0 MAKCHMAJLHOM IPOSBIE-
HOI TponeccoB puddepennuainm mMeHHO HA PAHHEM HTAme BYJIKAHI3MA.

pemcraBienne o reoxmmmueckunx ocoleHHOCTAX  0a3a’abTOB  [AOT
taba. 3 u 4. HAnanazor gogedamng cofepiRaHON TPAKTHYECKH BCeX PACCMOT-
PEHHHIX PeIKUX HIeMEHTOB OCTATOYHO IMUPOK I COCTABIAET, HATPUMED, JJIA
Rb 4—83 mur/r, Cr 24—960, Ni 14—1000 mxr/r, 1. e. HabaogaeMbe Koxeba-
HOA IS MEOTHX asemenToB — Gomee wem 20-kparuee. Takoil pasbpoc comep-
JHAHMEA CYIIECTBCHHO HEPeKPHIBACT BOBMOKHYIO BCTECTBEHHYIO JIHCHEPCHIO 1
CBHJIETENBCTBYET 00 HW3MEHEHIH TeOXHMUYeCKOTO CIEKTpa MOPox IO Mepe
M3MeHeHUd WX cocTara. B KadecTse mmmiocTpanmm stomy Ha puc. 11, a mpu-
BeJleHA 3aBHCAMOCTL cofiepskanua Rb or comep:kanusa K, a ma pue. 11, 6 —
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Tabununa 3

Cojlepikanie pejiKMX NIEMEHTOB B 0A34J1bTAX HEPMCKOTO ByJIKaHiueckoro nukia Hopmasckoro
paiiona Cndnpekoii maargopmsr, /T

Ni oGp. ' Li Se v Cr | Co Ni Cu |Rb| Sr Zr Nb Ba Ht Ta
1 |2]alalale] 7 |s]ojoofulue]s]| uls
Heaxuickas ceuma (P;"")
62-5 8|17 | 68 26] 25 421 38| 38| 440 200 | — 670] — -
62-6 — | 12 86 24] 24 250 31] —] 450] 260 | — 570] — —
62-156 16 | 14 84| 26( 18 22( 83| 81] 500] 320 | — 680 — —
62-157 11 | 12 80| 20] 29 18| 67| 66| 630] 260 | 14.8 690 3,0 <05
62-10 5 | 17 | 140} 34| 25 40 35| 38[ 440] 350 | — 570 — —
62-11 6 | 23| 160] 37| 21 21| 21] 44] 320] 380 — 690 — =
62-12 7 | 24 | 160| 26 24 221 41| 40f H0O[ 400 | — 870 — ==
62-13 10 ] 34 | 1301 30| 18 231 28] 40| 330] 260 — 680 — —
62-14 10 ] 21 | 120f 27] 26 201 38| 40] 300 280 — 620] — —
62-15 12 1 471 140| 28] 22 36] 53] 50| 360| 380 — 560 — —
62-158 8126 | 140] 41f 22 28( 130} 52/ 530f 200 | — a0 — —
62-159 9124 | 130 38| 17 2 47 721 500 310 —_ 690 — —_
62-160 10 | 22 | 150] 35| 24 18] 56| 83| 440( 320 | 22,7 8701 3,6 <0,5
62-161 8| 18 | 110{ 25] 18 141 76| 60] 570 250 | — 740 — s
62-162 13 | 25 | 130] 45] 28 221 60| 83 480 320 | — 830 — —
62-163 14 | 20 | 120] 26| 18 201 60| 59 4801 320 | — 950 — =
62-16/18 13 | 21 | 200[ 180] 32 1401 96[ 32| 440] 300 | — 430 — —
62-20 91 24 | 170] 140] 30 96| 52| 66] 250] 200 — 690 — —_
62-164 7120|180 86[ 24 28 68| 62| 360 300 | — 2300 — s
62-165 512211901 79 29 281 87 23] 5601 340 | — 380 — —
62-167 8| 38 | 180] 110} 27 45] 75| 52| 430 260 e 450 — —
62-168 8| 28 | 140 95| 26 35 65| 60 490 200 [ 13,0 520{ <0,5|<0,5

300 | 16,6 | 650 | 24 | <05

Cpennee | 9|22] 137 54/ 25| 35| 60| 54| 446

Cugeprunckas cguma (Piw)

62-22 18 | 22 | 160180 36 110] 59| 44] 310 ] 180 - 250] — —_
2-24 12 | 13 {160] 220 29 110] 54| 38| 310 | 160 | — 340 — —_
62-25 12 | 19 [ 160] 280 35 | 120 84| 28/330| 180 | — 550 — —
62-26 12 | 30 [ 140 | 240 | 32 90| 38| 19130 140 | — 130] — —
62-34 — | 21 [120] 250| 22 1400 28| —|310( 130 | — 4801 — =
62-36 13 | 28 [120]280| 26 1201 52| 72[500( 150 | — | 1100 — Y
62-37 12 | 18 [150] 250 | 28 100| 48| 60[420] 150 | — | 1000] — —
62-38 15| —|— |— | — — | — | 24]480| — — 7000 — —
62-45 — | 20 [180] 240 41 120] 100] —|600] 180 | — 800 — —
62-47 21 25 [140) 250 36 110] 49| 28) 630] 140 | — 430] — —
62-49 81 30 [ 150340 41 120| 45| 8|210( 160 | — $20] ) ress —
62-52 — === ]=| = | =] —=l240| — | — 540 — =
62-54 15 | 30 [160]260] 38 | 120] 63| 26| 630| 160 | — 660 — —
i2-56 — | 22 | 170180 ] 32 78] 46] —|550( 170 - 690) — —
62-59 10 [ 40 [190] 200| 36 73| 54| 53| 290 180 | — 4600 —

62-60 — | 30 [200 300 68 80| 46] —|180| 180 [ — 180 —

62-63 10| —|=|=|—=| = |=]45— — - — - —_
62-170 23 | 30 | 140|280 | 34 90] 130 19( 580 | 140 [ — 160 — e
62-171 22 1 18 |180] 200 30 90] 110} 12| 620 | 200 | — 290 — —
62-172 6] 21 [220]260( 36 801 100] 42| 620| 200 — 4100 — —
62-173 28 | 25 1150|230 34 80| 56| 23]5001 150 | 3,9 210] <0,5|<0,5
62-174 13 | 18 | 120]220| 28 790 65| 48] 400 200 — 590 — -
62-175 81 24 |140|250| 33 | 100| 75| 22(560] 180 | — 340 — ==
62-176 19 | 22 | 120|250 37 | 100] 40| 39| 540] 160 | — 2301 — —
32-178 19 | 28 [170[160| 19 47] 52| 64|300] 170 | — 360 — o
62-179 6| 24 | 1501300 37 | 4140[ 140( 28470 180 | 5,6 | 400) <0,5 [ <05
62-180 8129 160|310 38 130] 90| 46| 470 ] 180 | — 3801 — —
62-181 8| 24 {1601 250 37 9Gf 60 36(350( 190 | — 450 — —_
62-182 6| 22 | 160 ] 290 38 110 75| 32{460] 200 | — 490) — —
62-183 5122 |220]280] 38 150] 95| 48] 490 250 | 9,4 250 3,2 | <0,5
6G2-188 6| 24 11470(230] 32 1401 61| 48[ 300| 180 — 3601 — e
62-195 4| 26 [180|150| 29 470 51| 121470 190 | — 40 — -
62-196 8122 |160]140] 21 461 68| 13] 440 140 | — 5401 — s

Cpenmee |12 | 24| 160] 243) 34 | 100] 68l 35| 429l 173 | 63| 247 1.4] <05
62



Okomvanue Taon 3

i |23 ]a]s 6] 7 ]s]|o]w]u]n|es]|ulms

I yonurinckes ceuma (P‘_ﬁd)

62-67 4149 [ 190] 280 46 | 82] 85] 17] 450] 160 [ — | 200] — =
62-70 4 | 25 | 220] 290| 45 77 160l 8| 530[ 140 | — 260 — —
62-72 14 1 32 1 2200 3400 47 1501 1601 281 2404 87 | — 1501 = —
62-205 4 | a2 | 210| 250 34 62| 130] 12| 260 140 | — | 280 — =
62-74 16 | 11 | 280] 770] 68 | s20] 220 12| 76| 95| — 56 — 2
62-75 18 | 12 | 280] 780| 72 [ 700| 140f 25| 51 96 | — 90| — -
62-206 a4 112 ] 280] 8400 90 | 740] 140| 22| 90| 98 [ — 47| = -
2-207 28 | 12 | 340] 960] 81 | 900] 2001 6| 38 55| — | 100| —- ==
$2-208 8| 18 | 280] 680| 55 | 630 260 8| 280 120 | — | 110] — -
62-209 19 | 11 | 320| 8s0| 66 | 700 100] & 49| 94| 2.2] 80| ~06| <05
62-212a 14 | 11 | 280| m90| 48 | 440] 180] 8| 180 110 [ — 48] — By
62-213 23 | 14 | 260] 720 74 | 750] 2000 sl w60l 100 { — | 130] — .
62-214 32 | 12 | 260] 950] 92 | 1000] 400| 8| 44f 110 | 1.4 59 1.0]|<0,5
62-79 DL, o UG (puny bl ety [ g (S I8 M (T R tes
62-81 50 17 | 220| 230 44 | 140 71| 16 490] 130 | — | 200 — _
62-82 fill o= b= | = [ ] e | | B 580] == || =] 360]. = .
62-85 9] 22 | 300] 240] 44 S0 86] 32) H10) 130 | — 280 — B
62-87 15 | 22 | 210] 180| 38 | 42| 95| 7| 320| 100 | — | 200 — S
62-89 10 | 32 | 220] 210| 36 64| 96| 46| 470] 120 | — | 460] — —
62-92 16 | 27 | 230] 180 36 | 45| 91| 7| 430 140 | — | 470| — i
62-93 16 | 18 | 290 200] 28 | 52| 140] 24| 390{ 170 | — | 250 — —
62-95/96 Mmoo | | —— ) ) i sy | IR iy .
62-211 6 | 32 | 320] 630 45 | 460| 250] 24| 260] 140 | — | 170] — s
62-212 8 | 41 | 240| 540] 36 | 280| 250 17| 140[ 120 | 2,9| 180| ~1,2 |<0.5
62 220 13 | 25 | 320| 280| 44 69 100 4| 310 150 | 5,6| 230] 3.,5|<0,5
Gpenmee | 14|22 270| 500| 53 | 75| 160 15| 277] 118 | 30| 190] 1.6]<05
Cpeflnee

TSR BOPN-

CROro

HHKAA 12 | 23 | 188] 263| 37 | 162| 93| 34| 387] 194 | 8.6 425] 1.8|<0,5

TipuMedgdaHne, AHAIMIB BBIMOJIHOHBL METOLAMI OMTHUCCKNIM COCRTPAJILHEIM B GoTOMeTpHN
wranenu, avasaweisn JI. H. Opapeesa, G, H. IMuraposa,lCiK. fipomenso, TEOXIL CO A CCCP.

xapakrep usmenennsi Koanuects Ni n Cr ot woaddunmenta gparmuonnpora-
nus (Kgy = FeO*/(FeO#*/MgO) x 100, mac. %) pnsa Beeil coBoryIHOCTH OPO-
aHaIm3npPoBaHHKIX 00pazios. B npusegennsx npuMepax oT4eTANBO YCTAHAR-
ANBACTCS TMOCJAeOoBAaTedbHOEe H3MEHEHNe KOHIEHTPAINH PEeIRMX
BIEMEHTOB 0T 0a3alnbhTOB HBAKHHCKOI CBUTHI K CHIBePMITHCKON HapaiieInHO
H3MEHEHHII0 UX IeJOTHOCTH W KeIe3NCTOCTH — MArHe3HalbHOCTH.

Tafinmwa 4
Cogep:kanne P33 m Y v 0azalsTax HepMCKOro BYIRAHUYECKOro ipMkiIa, r/r

PasnoBuj- -
Ne o6p. |moers Gasanp-{La | Ce| Pr [INd|Sm | Eu| Gd | Dy | Ho |Er | Yb| Lu | Y |= P32 éﬁ
Ta =l
G2-157 | [lupokceno-
BHIET 39] 96| 15 | 42) 15 [ 2,8 12 | 11 | 2,3|5,6/5,8]|0,58] 39(286,08(3,45
62-160 | TTaarmorma-
30BEIT 401 82) 10 | 42| 11 | 2,4 12 | 11 | 2,0(6,4|4,9]|0,59] 30|254,29(3,63
62-168 » 36| 70[ 8,0 | 34 10 |24 (6,8 |6,5] 1,3[3,8/4,2|0,55] 231206,55|4,43
62-173 | Admposnit | 22| 701 6,2] 201 4.8 11,215,7 | 5.3] 1.013,013,0]0,32] 21)163.52|3,30
62-179 » 23| 48| 4,4 | 23 5,4 1,3 ]5,7 | 4,6 10,83]3,1|3,3/0,29] 23[145,92|3,16
62-183 » 27| 58 4.5( 30154 12,5 6,6 [ 7,1 1,3}4.2[3,6/0,33] 26/175,53|2.96
62-209 | IMuxpuronrii|6.5 16 1,8 | 14 2.6 1,3(3,0(3.2] — [2,4/1,9]0,26] 14| 66,96]2,08
62-212 | Adupossrii 10{ 26| 2,6 | 171 4,3 | 1,4 | 5.6 | 5,5 {0,963.112,7(0,37 19| 98.53(2,12
62-220 » 16] 36| 4,7 ] 191 4,011,0] 3.4 | 4,0 |10,73|2,5[3,1]|0,29] 17]111.42(3,03

Mpumeganne K ZCe orsecensl penkue semo 00 Gd BEmMOYUTEIABHO, K Y — 0cTalbHBIS
JAHTAHNIHL, a Takike Y. AHATIEBL BRIIOJIHERB XUMHKO-CHERTPAIBHBIM MCTOZOM, anaautnxn B. B. Ho-
Hycoea, E. B. Cumpaosa, 'EOXII CO AH CCCP,
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Puc. 11, 3aBnenmocth cofepkanns Rb or copepmanna K (a), BaanMocBA3b COflepiRamMmiL
Cr u Ni ¢ koapunmenron ppariuonnposanns (Ky = FeO *+ MoO, mac. %) (6) n xapax-
Tep H3MEHeHMA CPeJIHAX COfePRANMA PeIKUX HIeMeHTOB (s) B fazaapTax MePMCKOr0 BY/AKA-
HIYECKOT0 I[MKIA.
Vea. o6oan. cm. HA puc. 8,
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B Gasanbrax Hopuianckoro paifoda.

Iudpsl 010710 TOYEK COOTBETCTBYIOT HOMEpAM MDOG n['raﬁ:l]. 4; nauuele 1o XoHgputam — o 0. A. Baaa-
mony [1976].

CpaBHeHue yCpeQHeHHBIX pesyipraros mo csutam (pme. 11, 6) mosso-
nger CHexaTh AHAJNOIHYHLIE BLIBOTLI, UTO CBUJETEJIBCTBYET O FEeHETHTIECKOI
cBfA3M 0a3aThTOB MEPMCKOr0 KA U HOATBEPAlaeT, Kak I B caydae HpacHo-
MOPCKOTO permoHa, cymectBopanme B Hopmibckom paiiome egumHOT O
BOMNWIUNOHHOTO PAKXA BYIKAHUTOB, B KOTOPHIL MOTYT OLITH
ERJIIOYEHBL BCe TPW CBHUTEHL. B mrimesmeMoM pARY, WM MAIMATHIECKOM I[HKIIE
nmo B. A. ®enopenxo [1981]), saeMenTsl rpynibl skele3a HAKAIUHBAOTCS B
opoAyKTax Gosee MO3THUX DTANOB HIJIMAHIA, B TO BpeMA KaK KPYNHOUOHHBIE
nuroMIABHEIE METAJJbl, OTHOCHMEIE K TPYINE HeKOTePeHTHHIX, MMEI0T MaK-
CAMAJbHKE CONeP/KAHEA B pamnuX OazanbraX HBAKAHCKOH ceutsl. OrMermm,
Y10 HOA00HAA 3ABUCHMOCTE [ PeIKHUX I(elodeil W Kaxns Guima pamee yera-
HOBJIeHA HA 0CHOBe aHaxmsa rpynnosex npob [[Hecrepenko, Mponosa, 1965].

Ilaauste mo comepskapmio P39 (e, Tabia. 4) mokasnBaoT, YT0 TOPOJE!
HePMCKOTO YMKIA B TEI0M 00OTAMEHE JeTKIMH JAHTAHONAAMI OTHOCHTE b=
mo xouppuTa (pue. 12). Rak u jgng qpyrux HeKOTepeHTHHIX DJIeMEHTOB, KOH-
nenrpamuu Jgerknx P39 (a rawwe ormomenne XCe/ZY) 3akoHOMEpHO HOHI-
JRAIOTCA OT $a3aJbTOB MBAKHHCKON cBUTH K 0a3aibTaM IYIUNXHHCKOM.

Hax cregyer m3 aganmsa pequndun afCOTOTHHX COTEPRAHIT PEIKIX d/0e-
MEHTOB, O0COOEHHO OTHOCHMBIX K Tpynme HeKorepeHTHHX, 8 Hopuianexom
paitoHe, B oramune or HpacHoMmoperoro permoua, He OTMEUAETCs AHAJOLOB
HHABKOKAJINMEBLIX TOJEUTOR, GJIHSK];L\'_ K TOJenTaM CIOPeJUHIOBLIX 30MH. Taﬁ,
I HANMEHNe MIeJOYHBIX 0a3anbTaX IyAIuXuHCRoil CBUTH 3a@UKCHPOBAHHEIE
MUHHMAABHLE codepsranng Sr ococTapagoT 38 MEr/T (mnrpnroBHie 6asajdbTH)
npu cpepuem guas ceutol 277 mur/r, Ba 47 mrr/r opu cpepuem 190 mxr/r, Rb
4 1 15 MET/v cooTBRTCTREHNO, UTO, TI0 KpaliHeil Mepe Mo CPeIHmM BeJMTIHAM,
B 2—4 pasa Gouabmie, Yem B Gazajibrax cpelUHHO-OKEAHHYECKHX XpeldToB O
mammeiv padorur [Wedepohl, 1981]. B mepsyio ouepens nTo oupepesnsercs
orcyrersuem B HopmiabhekoMm paitome moJaHOrO pPasphiBa CIUIONIHOCTI JINTO-
cheprr. Tex He MeHee HOAYYCHHEE Pe3yALTATE CBHIETEILECTBYIOT, ITO B IEPM-
CKOM I[MKJIE, T. €., HA HAYAJBLHLIX OTANAX BYJIKAHMIECKOl akTHBHOCTH, HIPO-
ABAALTCA OTUYCTJINBOC YBEJIHIPHHE ((HPIIMHTHBHOCTH» U3MNUBAOMAXCHA paciia-
poB. [lamxpHeiiiee pasBuTIe BYJIKAHN3MA B TPHACOBHIX IMUKIAX HE NPUBOIUT K
cyInecTBeHHOMY M3MeHeHuo cocTaBor OazansTos (eMm. puc. 8 u 9), dro orpa-
5IRAGT, TI0 BCEIH BEPOATHOCTH, OMPENCHEHHYH CTaGIIN3arul YCIOBMI Marmo-
ofipasoBanig.

ITo compeMeHHBIM TPEICTABICHWAM CYIECTBYET HECKOJLKO (AKTOPOB,
BJIMAIONNX HA COCTAB MCXOAHBIX PACILIABOB JUIA 0A3AJXBTOBHIX aCCOI[MALIIL.
Pan neexenopareneii Soanimoe spaveHne MPUAAOT BEPTHRAIBHON HEOXHOPOI-
HOCTH BepXHeil MaHTuu, B T0M gucae acreHocepsl. ATo0 Xopomio MORTREP:H-
IAeTCA ¢OPIMUTHBHBIMY XAPAKTEPOM TOJNEUTOB CIpefnHrossix som [Schil-
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ling e. a., 1983 ], mepBuuHbe pacwiIaBl KOTOPHX (OPMHPYIOTCA Ha HAHMEHB-
mux ray0nHAX, 0 npuMeHHTenbHO K Cubupckoii miuargopme HAXOOUT oTpake-
ame B 000TamMEHHOCTH HEKOTEeDEHTHHIMH 2JeMEeHTaMH IJIYOHWHHBIX BRJIIOTCHHI
13 KuMOepINTOB A TPaHaTOBOM (arun no0 CPABHEHNIO CO MINHEIeBoll 1 mia-
ruoxaazosoit [JIyrm m gp., 1977; A6pamos, IHomonuros, 1977]. A. E. Punr-
pyn [1981] 1 ero cTOpOHHHKH OCHOBHOE BHEMAHHE YHEISIOT CTENEHH YaCTHU-
HOTO IUIABJCHHA MAHTHHHOIO BEM[ECTBA, KOTOPAS CYIECTBEHHO JIMMHTHPYET-
ca TayOmHO# 09aroB MarmooOpasoBaHusa. BimsHue MaBieHnA W COOTBETCTBEH-
HO THYONH BHILIABIGHHS MCXOXHEIX PACIIABOB YOeIUTEIHHO IOKABAHO
JI. B. Imutpuessim u coasTopamu [1979] ma mpumepe okeannmuecknx Gazairnb-
tos. HakoHeI[, B paMKax IUmoTe3 TOPAYHX TodeK | ropaIux moxeir [Wilson,
1965; Somenmaita, Hysemuu, 1983 ] onpenenennas poas upu GopMupoBanmn
MeJ0YHHX cepuii 0a3aIbTOH0B OTBOXUTCA HOJTOKY BemecTBa H3 IOJACTeHO-
cepnoro cros HENCTOMEHHOH MaHTHH.

HauGonee Hu3KHe KOHIEHTPAIINN 3JIEMEHTOB I'DYNIH jKeje3a M, HAIPO-
THB, MAKCHMAJIbHEIE KOJINIECTBA HEKOT@PEHTHHX PEIKHX DIeMEHTOB (BKII0d9as
JeTKde JaHTAHOMAH) B 0a3albTaX MBAKHHCKOH CBUTH CBUIETEILCTBYIOT O
He3HATATEIbHON CTENeHN ILIABJIeHHS (HepBhe IPONEHTH) HCXOMHOTO MAaHTHAN-
HOTO cy0dCcTpaTa HAa CAMBIX HAYAJBHBIX JTANAX BYJIKAHHYECKON MeATeIbHOCTH
B Hopuasckom paitone. Corstacno A. E. Puareyny [1981], aro coorsercrayer
$OpMUPOBAHNIO IMEJOYHEIX PACILIaBOB HA OTHOCHTEJIBHO GoJbIIEX rayOmHAX.
Ilocaenyomee pasBuTHe HpoOIecca IPUBOAUT K CMeHe FeOXHMHYECKHX Xapak-
TePUCTHK MCXOHBIX MAarM, Tak 4To B GasanbTax Goliee MO3MHAX HTANOB TepM-
CKOTO IMKJIA 3aMeTHO YBeJINYMBAETCH CONEP;KAHHE DIEMEHTOB TPYIIIL JKesesa
IpH TOCIEJ0BATETBHOM YMEHBINICHHN KOJIHIECTB KPYIHOMOHHHIX SJIEMEHTOB
(cm. pme. 11, 6). Takme ocobennocTn MoryT GHITH CIe[CTBHEM mOXBEMA (PpoHTa
MarMoo0pasoBaHnsA NPH OXHOBPEMEHHOM BO3DACTAHHM MHTEHCHBHOCTH ILIAB-
JeHnsl acTeHoceps.

Ilo mesmaumTeabHOE 06OTAMEHHOCTH THKPATOBHX 0a3albTOB TyIUAXHH-
ckoit cuthl nerkumu P39, cocraBaaiomeii ve Gomee 30 oTHOCHTENbHO XOHADH-
ra gaa La (cm. pme. 12), moskH0 npepunoaarars Beaen 3a k. [lmamuarom m
Jl;. Bumgectepom [Schilling, Winchester, 1967], uro cremens miasierms
poapacTaer 3pech y:xe 10 ~ 10%. Ilpu sToM MmHEManbHEE TIyGUHEL 09aroB
MarMoo0pasoBaHNA JTHMHTHPYIOTCS IIOJIOKEHHEeM HWKHeH TDAHHIELl CHAJIH-
qeCcKOM KOPH, MOI(HOCTH KoTopoi mias Cnlumpckoit mumardopMel cocTaBiaser
~ 40 M [Jlemenmukas, 1975]. Ilpaktuueckoe orcyrctsme B Hopmasckom
paitone KuCABIX 2QQy3HBHEX IOPOJ MO3BOJAET TaK:Ke CJeJaTh JIONYIeHHE,
qT0 M NPOMe;RYTOYHLIEe odarm HuddepeHnEAnU, ecld TAKOBLHE CYIECTBOBA-
JH, pacmoJiaralTcA Hiuske rpanmnsl Moxoposmumua.

TaknMm obpasom, Kak m masg HpacHOMOPCKOTO PpermoHa, [ CeBepo-3a-
naga Cubupekoit miaaT@opMel Bece HMeIOMEECA JTaHHEE He IPOTHBOPEYAT Ipei-
cTaBIeHNAM 00 YMEHBIIeHHH INIyOMHBEI MarmMoo0pasoBaHHS C OIHOBPEMEHHBIM
yBeJuYIeHAEM CTEeNeHI YaCTHYHOTO IIABJIEHHA MAHTHIHOTO cy0CcTpaTa BO Bpe-
MeHHU MM, IPYTEME CJI0BAMH, MOJiely MaHTHiHOTO Muanupa. OxHaKo B caygae
HopmabcKoro paifoHa TPOJBIKEHHe AMAIMPA OTPAHAIMBAEGTCH MOIIHOCTBIO
CHAIUTECKOH KOPHI, CILIOMHOCTH KOTOPOIl 37lech MOMHOCTHI) HEe HAPYMICHA,
B CBA3H ¢ YeM IPHMATHBHOCTH M3JIHBAIIIAXCA PACIJIABOB HE JOCTHTALT CBOE-
ro Tpefena.

IToMumo Teoxmmmueckoi cuenudurn 6a3anbTOB H 3aAKOHOMEDHOTO H3MeHe-
HESZ UX COCTaBa, oTpa;keHmeM Amannpusma B HopmiabckoMm paiione cay:kuT
HAJI@I@e 37[eCh OOMHPHEX BaX000pa3HbIX MOAHATHA B puPTOTOROGHEIX CTPYK-
Typ, GopMmpoBaHme KOTOPHX OBLI0 BEH3BaHO cTonKHOBeHHmeM Hapckoit u Cu-
fupcroit mIaTOPM B IepMO-TPHACE T IPeIeCTEOBAI0 BYIKAHAICCKON AKTHB-
noctn [Mesmxeuak, 1980]. B srom caywae Goxee BepoATHHIM IpecTaBISETCA
BOSHMKHOBEHIE TMACCHBHOTO AUHATINPA W PA3BUTHE €r0 B 30HE KOJJIANCA ILTHT
8 coorsercTeun ¢ mofensio [[. H. Beitnmm [1981]. Crabumusamusa yemosmit mar-
MooGpasoBaHusA W 3aTeM IPeKPAINeHme MATMATHIECKOM MeATeTBHOCTH OTpa-
JHAIOT JMOCTM/KEeHHEe M30CTATHYECKOT0 PABHOBECHA KOPH M acreHocdepst. s
cesepo-sanafa Cubmpcexoit nmardopmsr, kak u gaa permona Hpacmoro mops,
IJle TPOCTPAHCTBEHHO COUPS/KEHL IMEJ0YHEe M HH3KOKAJIHEBEE TOJEHTOBHIE
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0a3aJIbTHl, HET, BePOATHO, HeoOXOIMMOCTH PAcCMaTPHBATEL AOMOJHKTEIbLHEI
IOITOK BEImecTBa, 000ramennoro HeKOTePeHTHHEMI HIeMeHTAME, B3 TIy00KAX
TOPHU30HTOB BepXHell MM [lajke HIGKHel MaHTUH, KAK 5T0 IIPEJIONaraeTcsa B
paMKax THIOTe3 ropadnx Todek u ropaamx moseit. HaGmiogaemee ocobem-
HOCTH JOCTATOYHO apPTYMEHTHPOBAHHO MOTYT OBITH OOBACHEOHEI IPEJBAPHUTEIb-
HHEIM WMCTONEHNeM acTeHoCcepHOro CJod 3a CUYET BLINIABJICHAA NIEIOYHEIX
MarM Ha HadJaJbHBIX aTanax mpomecca [Gast, 1968], a raxixe BepTERanbLHOIM
HeOHOPOJIHOCTEI0 acTeHocepsl.

BLIBOAbI

1. JBoxomuAa ByIKaHN3MA B KOHTHHEHTAIBHHX PH(TOBHX cHcTeMax H
naaT@opMeHHBIX CTPYKTYypax, Kak IoKazamo Ha npuMepe Kpacmomopcroro
pernoHa n cesepo-sanana Cubupexoit miaT@opMsl, OIpeIeIseTcs BOSHHKHOBE-
HEHEM ¥ Pa3BUTHEM acTeHocepHOro BHCTyma (MaHTHiiHOTO AMamupa), KOTO-
PHIT MO3KeT ORTH AKTHBHBIM MM TACCHBHLIM. B I1e0M 9BOJMOIUA By IKAHAZMA
HANPABIEHA B CTOPOHY YBeNIHYEHHA NPHUMUTHBHOCTH M3TWBAIOIIAXCHA PACHIA-
BOB II0 Mepe IPOJIBN/KeHNsA BBEPX 30HKE MarMooOpasoBaHusd.

2. Ecan nponece BsanumofeiicTBHA Amanupa u JuTocdepsl He UPHBOTAT K
TOIHOMY PA3PHIBY CICIOMHOCTH CHAJMYECKONT KOPH, BYJKAHHYECKAs AeATelIb-
HOCTH 3aBepINAETCHA HA CTAJHHE HEMCTOIIEHHHIX TOJIEHTOBHX 0a3aisToB, a ee
3aTyXaHHe OMpefeIdAeTcs AOCTH/KEHNEeM M30CTATHIECKOT0 paBHOBecma. B cmy-
gae ke PacKoia TATocHeps 1 Hagana GOPMAPOBAHIA KOPLL OKEAHNIECKOTO TH-
[a W3IMBANIMAECA PACIIABH IPuoOPETAI0T YePTH HESKOKAIHEBHX TOJEHTOB,
AHAIOTHYHEIX TOJEUTaM CpPeIHHHO-OKeaHudecKux xpebrTos.

3. Pacemorpennas Momeanb IO3BOIsAET ¢ eMUHEX (EHOMEHOJIOTHIECKHEX II0-
BUNHAH TPAKTOBATE HPHIMHHO-CHEICTBEHNHC CBA3N 0a3aJbTOBOTO BYJIKAHH3MA
I TEKTOHHKU KAaK B AuToc(epHHX mamrax (BHYTPUITHTOBEIN MarMaTmsM), Taxk
Il HA MX KOHCTPYKTHRHBIX TpaHnuax. /[agHEE M0 By TKAHHIECKAM KOMIIEKCAM
[MameoaTaanTuKN HONTBEP/KAAI0T TMPaBOMEPHOCTH Takoro moxxona [3omen-
maiie u gp., 1976].
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M. B. KOBANb, O. I3P31

BYJIKAHOTEHHBIE ACCOUMALIMM PAHOHOB
MELOHO-NOPMMPOBOrO OPYAEHEHUSA
MOHroOJ1I0-OXOTCKOW BHYTPMKOHTHMHEHTAJILHOH
noasuHOW 3O0HbI

Cea3h MemHO-mOPPUPOBOTO OPYAEHEHUs C TOICAMI AHE3HTONIHOTO 1,
peske, 6a3aJbTONIHOI0 MAIMATIEMA MO;KHO CIHTATE obnienpusHanmoi [[{pms-
mos, 1983; Murwean, Tapcon, 1984; Ilasnosa, 1978; llomos, 1977; Sillitoe,
1972; m ap.|. Opynenenne »Toro Tuma, 3a HEMHOIIMI MCKIOUYEHUAMHA, cocpe-
JOTOYEHO B AKTHBHHIX KOHTMHEHTAJLHKX OKPAamHAX I OCTPoBHEIX gyrax. Py-
HOHOCHBIE MarMaTHICCKNIE accoruammnmu OGI:I‘IHD CBA3LBIBAIOTCHA 311160 ¢ aKTHBW-
3anmeil CTPYKTYp, DPOWENIINX pasingpgbie CTajlud Te0CHHEIMHAJIBHOTO Pas-
BUTHHA, W HBre0CUHKINHANBHEME obcramoskamu [Hpmemos, 1983)], anbo ¢
gomamu cyGnyrmua aurocdepunix namr [Murzenn, Iapcom, 1984; Sillitoe,
1972; u np.]. B ofonx caydasx oTMedaercd WX MPUYPOUCHHOCTL K 00JacTAM
COHPH}HEHII}I KOHTHHEHTAJhHLIX H OK€aHHYCCRKUX IJIHAT H HIJCPIM}’II(GCTBEHHE[E
PACIPOCTPAaHEHHOCTE B 06JACTAX AKTHBHHIX KOHTHHEHTAJILHHIX okKpamH. [[py-
THe TPAKTOBKHM, B WACTHOCTII IONLITKA CBA3ATL (QopMupoBaHue MOPHUPOBLIX
smectoposkgennit ¥0ro-3amama CIIA ¢ ropauweit mamrmiimoit Touxoii [Living-
stone, 1973], npusnanus He MWONLYIHIINL.

Harpurywmas ocobermocts Megno-nopdupossx npossiennii Cereproii
n Ilearpansroit Mouroinm — To, UYTO HaXOAHTCA OHH BO BHYTPHKOHTHHEH-
TaJbHON TMOBH/KHON 30He BHE TPALMIHOHHO BhIIEJAEMBX METANIOTeHHTe-
CKUX IOACOB MeJHO-TIop(upoOBOro opyleHeHHd — Kasaloch OB, J0UKHA IIPH-
BJIeYb BHHUMaHme ucciemopatesneii. OgHaro IMoJ0dieHHE MeXHO-IOPHUPOBOTO
OpYAEHEeHust B CTPYKTYPE 30HBI, €r0 CBA3H ¢ KOHKPETHBEIMHE 1IPOABJIEHAAMMU
BYJKaHU3MA HTOW 00JacTH U TeOXUMHYecKas Coelu@uka MOCTegHIX H3YIeHb
noxa sBHO Hegocratouno [[eonorms..., 1. 111, 1977]. Huske Mur monmbiTaeMes
PaccMOTPeTh HEKOTOPBIe 0CODEHHOCTH BEIEeCTBEHHOTO COCTAaBA TeX BYJIKAHH-
JecKnX acconmmanmit samaja Monroao-Oxorckoil 30HL, IJd KOTOPHIX CBA3E
€ MeIHO-IOPPHPORLIM 0PYICHEHNEM NipejcTaBigeTcs nauboyiee 060CHOBAHHOIM.
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FEONOrMYECKOE NOJNIOMEHHE

Caroe smaumrensHO® M egmHCTBEHHOE paspabarsibaromeecas B MHP me-
cTopoiKIenne MegHO~-mopduposrX pya JpmaaHarynH-O60o Haxoamres B OpxoH-
CenenrmackoM paiione (puc. 1). Bmecre ¢ coceHEME DYTOTPOABICHUAME OHO
obpasyer JpISHSTYMHCKHEI pyAHEI y3en. i moppmpoBoMy THOy, cyAd mo xa-
PaKTepy OPYIEeHeJHX INTOKBEPKOBHIX 30H M IPHCYTCTBHIO JlaeK IOP(HPOBEIX
IPAHATOMJOB, OTHOCHTCH Takie pypoupossienne Olor-OGo, Haxomsmeecd
pa upasobepemxse p. Opxon K 1oro-samany or IpmpHaryma-0Go. B mocnen-
Hee BpeM#A NOP(UPOBLIL THN opyfeneHud ycraHosaeH B [lenrpansnoit Monro-
amm B paiioHe comonos [laarap-Xau — Bypon (Basmynnckmii ygactor) [Pe-
THOHAJILHAA merpoxumui..., 1982; Hosans, ApumymOunsr u ap., 1985].

Haumnasa ¢ koHma mameo3os Bes pacemaTpuBaeMad 00JacTh pPa3BHBANach
Kak KoHTEHeHTadbHad [[eomorms..., 1. II, 1973; Texromumka..., 1974].
B mosgmenaneozoiickoe M Me3030iicKoe Bpema 37ech QOopMEDYOTCH OporeH-
mire cTpykType CesenrmEckoro um IleHTpampHO-MOHTOIBCKOTO BYIKaHHTE-
CKOX II0SCOB, O0paMasionux XaHuraickoe u X9HTIHCKOE CBOZOBHE MONHA-
THA. JTH CTPYRTYPH HaAKIaIBBAKTCA HA pasHOBO3pacTHee (ToreMOpmicKme
H KaleMoHCKuUe) CKIaldaTile KOMIIEKCH, B 3HAYHTEJNLHOI CTeleHH Iepepafo-
TAHHEE TPAHATOHIHBIM MArMaTH3MOM.

CymecTBylomue OpefcTaBIeHNa 0 CBA3AX HOPpPUPOBOTO OPYAEHEHUA C
KOHKDeTHRIMA MAarMaTHYeCKHMH ACCOMMAUAME JOCTATOYHO IDOTHBODETMBEL.
CorsacEo mauGosee pacupocrpaneEHoMy Mmuenmio [Xacum w np., 1977], mop-
¢mporoe opyneHenne JPHIHATYHHCKOTO PYAHOTO y3la CBA3AHO C B3AKIIOYM-
TeABHOH (az0if MEePMO-TPHACOBOTO CEMCHIHHCKOIO HHTPY3UBHOIO KOMITIEK-
ca. B aTom cayuae B KadecTBe IPOAYKTHUBHO BYJIKAHOIJIYTOHHYECKOI acco-
OUANNKN PACCMATPHBAIOTCH BEPXHSAA CBUTA OCHOBHEIX 2(ipysmBoB XaHyiCKOIl
0CAIOYHO-BYIKAHOTEHHOIT CepHE HepMCKOrO BO3PAcTa W MHOTO()a3HBIE HHTPY-~
3HW celeHTHHCKOTO KoMmmimexca [Hpmsros, 1983]. KHak mepmo-tpnacosse omm-
CaHBl COOCTBEHHO TDAHHTONIHLIE HHETPYSHH CEMeHIMHCKOTO KOMILIeKCa B pa-
porax P. M. Jmmuoii u A. T. Marpemugroro [1979]. Ogmaro B. A. Hysne-
mos [1979] cuen Boamo:kHEIM OTHeCTH PYJOHOCHBIE BYJIKAHOILIYTOHUYECKHE
KOMILIEKCHL K II03HETePIMHCKIM,

B. U. Coranror ¢ wommeramu [1981, 1984], ofpamas sBHuMaHUE npeis-
Je BCEro HA PYAOKOHTPOIUPYIIee SHAUeHIEe HOPPHPOBHIX MHATDPY3HUil m da-~
OHAJLHLE OTIHIAA HX OT BMEIIAMAX CeJIeHTHHCKHX IPaHUTONI0B, CIATAIOT
11e1eC000PABHEIM BEENNTH CAMOCTOATENABLHLI MOCTCeNeHrnHCKuil (ciemoBa~
TEIbHO, PAHHEMe3030MCKUil) PYIOHOCHHIT KoMmiuiexc. I aroil touke apeHuHs
oanarm npejerasiaenna C. I1. Taspmmosoir, 1. E. Makcnmiok u I[. Opouamu
[1984], paccmarpmeaomux KoMIIer¢ IOP(HEPOBHIX WHTPY3MI B KadecTse
TPHACOBOTO, MPEAINecTBYOMero (opMHPOBAHUI0 PAHHEME3030ICKUX BYJIKa-
HUTOR CPEIHEro0 — OCHOBHOTO cocrasa (Morojpckas ¢BmTa). B momofHOIE Tpak-
TOBKE CBA3H PYMOHOCHHEIX MHTPY3HH ¢ BYIKAHH3MOM IIPeCTABIACTCA KpaiHe
npobreMaTHIHOI.

Paccmarpusas ator Bompoc, B. A. fikosaes [Teomorms..., r. III, 1977]
DOOYCKaeT BO3MOKHOCTH CBA3U HOPPHUPOBOTO OPYLEHEHUA OPASHITCKOrO paii-
0OHA € TPUACOBHIMH BY/JIKAHMYECKAMH IIOCTPOMKAME, KEPIOBHIMI Qarnuamn
KOTOPHIX MOTYT OBITH 9PYNTHBHBE OpPerImm PYAHBIX Ioseit. B cuopasepiaunso-
CTH TaKoH TOUKH 3peHHA y0eiIaeT HAC aHAIN3 MMEIOMHXCA K HaCTOAMEMY
spemenu jJarusx [Hosans u np., 1982; Kosaas, I'apax u ap., 1985; Kosaxs,
Apmyuduisr m ap., 1985], ma weMm MBI ocTaHOBHMCS HECKOJBKO IOApolHee,

Opxon-Cenenrmucxuit paiion. Ipdonamyunckoe pydroe nose, YLacmry
Xynawcupmyun-I'on w Xan-Xapaun-Ana. IMopdupossie uHTPY3uu H pyRTHBIL
MTOKBEDK MECTOPO;KACHEA JpHsHaTynH~-OG0 3ajneraior B OHOTHT-POroBo0O-
MAHKOBHIX I'PAHUTAX, IPAHOJUOPATAX MOBEIIEHHOI MEJT0IHOCTH W KBAPIEBHIX
CHEeHHTAX KDYHHOH mHTpPY3mH celxeHrmHckmx rpanurongos. OHum mepecexaror
TaK;ke AININTOBHAHEIC TPAHUTEHL ee Tperheir dassl, CelleHrMHCKNE TDAHUTOMMIEL,
B CBOI0 OYepelb, NPOPHBAIT BeCh pPaspe3 INEPMCKHAX CTPATH(GHIIPOBAHHEIX
OTJI03KEHNH, BKJII0YAS BePXHEIEPMCKYI0 CBUTY OCHOBHHIX 3(¢ysmsos. Hammii-
aproHOBHII BO3pacT CEeMeHrHHCKHX WHTDY3WH, oupefeaenubil mo amdmbory
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Puc. 1. CxeMa pasmempeaina MeJHo-mophrpoBoro opymeHeHIa M BYJRAHITECKIX acconna-
1uil 0CHOBHOI'O — CPELHerD COCTABA B apeajie PaHHeMe3030ICKOT0 MarmaTn3Ma 3anajHoit
vactii MoHromo-Oxorckoil mojBIGKHOIL 30HE.

1 — rpaHULA apeia paHHeMe3030icKoro marmatnama; 2, 3 — 30Hbl U3BCCTKOBO-IETOTHOTO (2) 11 cvi=
MEJOYHOTO I L[EI04H0ro (3) MarmMatuaMa; 4 — HauGo/ee KpyIHbe MACCIIBEL DAHHeMe3030fCKUX rpamHir=

TOMROB; § — BYJRAHUYECKUEe ACCOMHALIMH OCHOBHOTO-CPENHETo cocTaBa, f — BaxiHeliume pasiomer (und-
pel B EpYMEax: | — Bauurogascruil, 2 — Ononcro-Cesepo-T'obuiicknit, 3 — OpxoHcruit (BocTouHam
BETBDL)); 7 — MOJMOAEH-MEARO-TTOPHUPOBHIS PYADIPOABIEANA 1 MECTOPOEASNNE IpaonTynn-06o (9 — 9p-
JAHTYMHCKMIL 1T npuMbBlRawmUil K HeMy ¢ ceBepo-zanapga XywmupryiH-Toasckuit yyacrin, III — nposs-

gerne Ilasg w ByaxaAnTel Nan-Xapawnn-Ama, OP — Opxoscruit npornG, O — npospiaeane OwTt-0060,

B — Baanynasckuii yyacror). IIpn cocrasiednmn mcoogsbaosansl gagasie [Kapra..., 1979; Kosanb, I's-

pan m ap., 1985; Moccakosckmit, Tomyproroo, 1976; Cxemarudeckas Kapra..., 1979]. B cBaau ¢ TpymgHo-

CTAMM B JAATHPOBAHHA M PACUIEHEHHMN IO3JHENAJIe030MCKNX W paHHeMe3030icKHX BYJKAHHTOB 00BeM
MOCJASNHNX B MHTEDIPETALNN OTAEIbHBIX ABTOPOB BEChMA PA3JIMYEH.

o Guotnram, cocraeiaser 210—245 mam. mer (11 oupemenenmit [Hosaas, I'a-
pax m nOp., 1984]1), uyro upm rpamnme mepMu u Tpmaca B 245—255 MIH. Jet
[Mypasexm, 1980; @uaunr, 1978; Decade..., 1983 coorsercrsyer pammerpu-
4COBOMY BO03pPACTY W He HPOTHBOPEIHT Ie0JIOTHUECKMM TaHHEIM.

ITocneoparepHBI PHA COCTABOB MHTPY3HI TOPOHPOBOI aCCOMHANAH
(cyOmexounsie KBapleBhle [JHODHTOBEIE HOPPHPHTHEl, CYOMMeI0YHbIe TIpaHO-
IEOpUT-op@upH, rpaHUT-IOPdups, KBapresiie mopdupst [Hosaas, I'apaxa
u 1p., 1985]) He upogo;aeT ToOMOAPOMHOIL HBOMIONUE COCTABA IIPEAMIECTBYIO-
mux rpammTonfoB. Haunmascs ¢ Goslee OCHOBHEIX IOPOJ, OH IOJHOCTBIO Hme-
PEKpEBAET WHTEPBAJN COCTABOB CEJIGHIMHCKAX TI'PAHUTOMIOB II0 KPEeMHEKHC-
JotHOCTH. THOWYHEIE TOP(HPOBHIE CTPYKTYPHI HOPOJ M LPUCYTCTBHE HPYI-
TUBHLIX OpeR4YHii yKashBaeT Ha NPUHOUNONAIBHO HHBE, CYyOBYyJKaHHIeCKHe
yeaosus (opMEpPOBAaHUA IOPPHPOBOI ACCOMUAIIHM.

Bmmcaiimiee W3 BYJIKAHOTeHHBIX IIOJIEH ¢ JIOCTATOYHO HANEHKHO YCTAHOB-
JIEHHKEIM PaHHeMe3030lcKuM Bo3spacToM (Morojckas cBmra) [MoccakoBermil,
Tomyproroo, 1976] maxomures 8 35—40 KM K 10r0-BOCTOKY OT OpPIIHITYHH-
O6o (em. puc. 1). 3gech HA yuacTKe, HEOOCPeJCTBEHHO IPHMHKAOIEM K MeJl-
Ho-moppuposomy opyaeHenmio Illamm, ycraHoBieHo HpPOPHBAHHE BYJIKAHO-
TeHHOM TOJIMU PasHOOOPA3HHME IHOPEpoBHIMA WHTPYsuAMHE [KoBais m gap.,
1982; Hosaas, [apax u ap., 1985]. B paspese Teppurenuo-yIKaHOTEHHBIX
WOPON, XOPomo OOHAMKEeHHOM B pailoHe magu Xam-XapauwH-AMa, BLHISIAITCH
nse Tonmu [Kosams, I'apax m mp., 1985]: HmkEAA ByIKaHOTEHHO-TEPPHTEH-
Hasg, CYMECTBeHHO KOHIVIOMEPATOBAS, W BepXHAH BYJIKAaHOTeHHAS, TpaXHaH-
aesmrobasaanroBadg. MOIMHEOCTE KaMKA0i M3 TOJNI MOKeT OHTE omeneHa B H00—
600 M. HuskEan Toama IpejcTaBIeHA IepeciauBaHHEM JHIOBO-0YDPHX Tydo-
KOHIJIOMEpPATOB ¢ IOTOKAMH TPAXHTOB (OCHOBAHHMEe pAa3pesa) W TPaXHaHJE3M-
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Tofa3ansTos. Hopupossie sBKpaneHEnKt B By TKAHNTAX TPEACTaBICHE ILIa-
THOKIa30M (aHAe3NMHOM), ABTUTOM H OJMBIHOM, K KOTOPDHIM B OTJEILHEX IT0-
TOKAX TPAXHTOB J00aBIAETCH KaJMEBHBH IoJeBol mmar, o6pasyolimi Kaii-
MBI BOKPYI' BRPAIJIEHHHKOB aHIe3MHA.

Brepx mo paapesy Toamu coflepskaHne BYJTKAHIMUECKOTO MaTCpPUaIa BO3-
pacraer. DBepxuaa ToNmA HAYHHACTCH B3€JCHOBATHLIMI TY(POKOHIIOMEpATAMUN
¢ mpociaoaMu TyOmecTaHnKOB, APIMIJANTOR U Janofperunil angesnrodasat.-
TOB, CMEHAIOIIMUCH BBEPX TI0 paspesy motokamu tpaxubasaanros. Cpenu
TOCJaeIHNX npeolaagaioT NIaTHoKIa308be I THPORCEH-TIIATHORIA30BbIE pas-
HOBHIHOCTH C HEDOJLIIIM COAepP;KanneM BKPAIICHHIKOB PYRHOTO MHHEpaJa.
B mopopax Gozee kpemHexmclioro (TpaxmanjiesnToOBOr0) COCTABA IOABISETCS
GasaiapTH4ecKas porosax oOmanka. Hapsajgy ¢ Meako- KpynHomiarmogu-
POBBIMH Pa3HOBUAHOCTAMH oObwHEl cyOaguposbie TpaxndasalbTsl.

CyGBynrannueckiie Jailku, miactroo0pasable Tela 1 MTOKM TAHHOTO yua-
cTKa, ofLeanAAeMble HaMIl B TOPPUPOBYIO accoluanuio, obpas3yT roMoapoM-
HEI DA TOPOJ 0T aHAE3ATOBBIX I JNOPNTOBEIX IMOPGUPHTOR 10 cyOMETOIHEIX
rpaHnT-nopgupos, Jeifikorpanut-noppupos m EKpaprneepnx mnopdupor [Ho-
Basdh, I'opax u ap., 1985]. B ocHopEBIX unenax mopduporoil accormamun or-
MEeYeHH MHOTOMHCIEHHble TeTporpagimiecKite NpH3Hakn Juddepennnanun Be-
MEecTBA Ha CODCTBEHHO AHOPUTOBYI0 (BKIOYCHNA, KPHCTALINIECKAA MATPHIA)
I TPAHOTOMAHY (HHTEPCTHIMW, JTUH3B) KOMIOHEHTHI.

Jlpyroe mone ByNRAHHYECKNX IIOPOR, MATHPYeMulX o0muno tpuacom [He-
nesrunckac, Jlyuungnit, 1974; Canrsiropekuit, Opoamaa, 19771, maxommtes
K cenepo-sanany oT JpasHaTyunH-0OGo B BepxHeM TeueHHMH pP. XY:RUPTYHH-
Ton. OcHoBanme paspesa smech TaAK;Ke CJI0;KEHO BYIKAHOTEHHO-TEPPUTEHHBIMI
NOPOJIaMy, NEpecJauBaAlIIEMICH ¢ IOKPOBAMH TPAXPAHE3NTOB 11 TpaxmaH-
nesnTo6a3anbroB, M BechMa HANOMIHAET HUKHIOWN TOaIy yi. Xan-Xapamns-
Axma. BasanbHpie KORDJIOMEpaTsl Copeps;rar o0GHABHYI0 TaJAbKY CeJeHIHHCKIX
rpaHuToNjoB. B Bepxmeil wactm paspesa npeoGiafaloT ByJKaHUYecKMme Io-
POOM: TPaXMAHNE3UTH, ThaxmaHjesnTofasanbThl U TPaxubasaibThl, KOTOPHIE
DOABJIATCA B KOHIE JBOJIONHOHHOI cepumu BYIRaHuTOB acconmanmm [He-
nesruuckac, Jlyummrmit, 1974]. Ormeuaercs pasmooOpasne DOpGUPOBEIX
BKPANJEHHNKOB TOPOJ, BRJIKOYAIINX NJAATTOKIa3, TNPOKCEH, OJHBHH W
Kaaummar B Hanbolee MEI0YHBX PA3HOBHJIHOCTHAX, OJNBUH, NHPOKCEH, aM-
¢unbon, nrarnorIas B TPaXHaHAE3UTO0A3aXbTAY, HHPOKCEH U IJIArHOKIa3 B
fasanprax m aujesanTofasanerax m Ap. B nanbonee rumenwmx, OGamsKuX 1O
COCTABY K [ANTAM, WIEHAX OTMeyaeTcs OmoTuT. ByITKaHOTeHHAA TOJIA
yva. Xywrupryna-I'ox comep:xur Gonpimoe KOJIMYECTBO CYOBYIKaHMUECKIIX
CHATONONOOHLIX M HAalKOBBIX TeJX AHIE3UTOMIHOTO M (0Jee KUCIOro COCTaBa
(mammMTOB M PHOJWUTOB), & TaK;ke NallKm M MTOKOOGPAsHEIE Tera TopHupOBHX
MOPOI, AHAJOTHYNBIX 10 cBoeMy obamky mopdmpam yu. Xam-XapamH-Ama
¥ IPAPHATYMHCKOTO DPYIAHOTO IO,

Opzonckuii npozul. 3pech 10iHee MEAHO-TTOPHHAPOBOTO PYAOUPOARICHITNA
Orr-O60 onucaR CTpatoTHHITIeCKil pa3pes TPHACOBOH MOTOACKOI BYIKAHO-
rerHoil cputnl [Moccaroseruit u np., 1973]. Yeranosneno npeoGiajanue cpe-
Al BYJTKAHUTOB TOPo Ga3alkT-aHAe3iToBOT0 COCTABA TOBLIMIEHHON IMEJI0THO-
cT, Gonblnoil o0BEeM ByJIKaHO00JMOMOUYHLIX 00pas3oBaHNi, HaAHUIe CpPexu
BKDAIIEHHUKOB OJHMBHHA, IJaTNoKJa3a, mupokceHa, aMdubona m OGumormra,
NOfARJIEHNE B BepXHell CYIECTBEHHO HPOXMPOBAHHON TACTH paspesa IMOPON
fa3aibpTOBOTO COCTABA. ABTODHL OTMEYAT OTCYTCTBHE YeTKoH cTparmfuramu
I JarepaJbHYI0 M3MEHUYNBOCTH Pa3pesa, NpoABIeHHe HapaAy €O CHOKOITHLIMH
N3MNAHNAMA HKCINIOBNBHON JEATeJhHOCTH, O0LYHOCTh BYJIKAHHYECKUX IIO-
CTpOeK TAMA CTPATOBYJIKAHOR.

Taxum o0GpaszoyM, H370sKeHHNI BEIIE MaTepHal faeT BeCKNe OCHOBAHH
CUNTATh PAHHEME3030iCKIe (TPHacoBble) BYJIKAHNTH Hambojlee GIMBKUMH IO
BO3PACTY T HEMOCPeACTBEHHO NPEAecTByoIMI (opMHPOBAHII0 DPYIOHOC-
HBIX NOPQUPOBHX naTPy3mil B pacemorpentoil wactn Opxon-CeseHrmHCKOro
paitona. .

Henrpamsnan Monromus. Baskyavckull yiacmox. MenHo-nophmposoe
opyjeHenne B 2ToM paiione Opiio ofHapysieHO IO NPOTHO3Y, OCHOBEIBABHIEMY -
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cs ma mayuennn soHaasHocTH Cesepo-Bocroumoro apeana pamnemMeso3oiicko-
ro MarMaTuamMa MoHromum u, B Y4aCTHOCTH, 3aMBIRAHOA 30HBI MarMaTmaMa Lo~
BEINIEHHOI MMesouHocT, obpaMasnioneii XaHTalicKoe mogAATHe, B 001aCTH CO~
unenenna Xanrag m Xowurasa |PermomaapHas nerpoxumus..., 1982; Koval,
1984; Topaan, Apuyudmior u ap., 1985]. Pygonocnas erpykrypa Tuna crpa-
TOBYJAKAHA, BO3MOYRHO, OCHOKHEHROTO KaldbIepHBIMIL GopMaMi, HaXO[UTCH
B cepepo-3anagnom Oopry Ilx-Xaifipxanckoro paHHEME3030HCKOTO BYIKAHO-
renporo mporuda Ha mepecedenui KPYHIHBIX PA3JIOMOB CeBepo-3alajHOro I
ceBepo-pocToanoro Hampasaenuii (em. puc. 1). OcnHoBarme mporunba ciroikeH0
JOKeMOPHIICKUMII, KANeJOHCKHMI M TepPIHHCKIMI OcaJXoTHO-MeTaMopduie-
CKAMH KOMIJIEKCAMN, ITPOPBAHNEIMI MMO3HEIAIE030IICKIIMI TPAHOTMOPUTAMIL
U porosoodMaHKOBO-OHOTHTOBEIMII TpaHuTamum Jlparapxanckoro Maccusa, B
KOHTAKTOBOH 30HE KOTOPOTro pacmoiaraercs pymHoe moie. [laarapxancrnii
MACCHB TIPOPHIBAET TEPPUTEHHLC OTJIO0KeHNA KapOoHA U IepeKphIBAeTCA 0Ca-
MOYHO-BYJIKAHOIEHHBIMHA TOJINAMNM TpHAca M, BO3MOKHO, BEPXHE IepMI.
Ilo Bo3pacTy, MEHEpPaIBLHOMY W XIMmUecKoMy coctaBy Jlamrapxamckumii mac-
CHB COMOCTABHM ¢ TpammToujaMia KapOOH-MEePMCKOTO XaHTAHCKOrO KOMII-
aexca [Teomorms..., . I, 19731].

B ocamouno-syiakanorenHoil Toxme MpeobIamaiT BYIKAHHICCKUE OPO-
IBl TPAXUAHIE3NTOBOH Aaccommanun: TPAXTAHIE3NTH, TPaxuanmgesnTodasann-
THL 1 BYJKAHOKIACTHUECKNE IOPOonLl aHajornagoro cocrasa. Ilocaemmunu
OBlIIa B 3HAYNTEILHON CTEIeHHN ¢JI0jkeHA IeHTpalbHad YacTh PYIOHOCHON BY.I-
KaHMYEeCKOH IOCTPOWKN, WHTEHCHBHO TiepepadoTaHHAS IIOCIELVION[MME THJ-
porepManbubivi naMerenuavu. Momuaoers Toamu 1500—2000 v [Henesxun-
ckac u 1p., 1970; Harubnua u ap., 1976].

Cyna mo Gonee BHICOKOMY CTpaTHrPa@UUECKOMY IOMOREHNIO [0 OTHOIIE-
HII0 K TeppureHHEM nopogam nepmu [Harmdmaa w ap., 19761, upucyreremio
Tpuacosoil (uiopsl B ocrosanmu paspesa [Teomorus..., . I, 19731, npopusa-
HIID KAJIBHEIMEI aHadoraMu addysnpor (JrmopuToseMn nopupuraMi, MUKPO-
amopuTaMn) rpaHnTongor Jlanrapxamckoil MHTPY3NN, a TAKiKe IO JIAHHBM
KaJuii-aproHoBoro JATHPOBAHUS, BO3PACT TOJIMH JOCTATOUHO HANEKHO OT-
pefenxseTcs Kak Tpuacossiii. Mayuenne paspesa ByJKaHNTOB Ha YIACTKE CIHIb-
HO OCJQKHAETCH PaspLIBHOII TEKTOHUKOI, HIHPOKOH pacHpocTPaHeHHOCThLIO
OPOAVHKTOB DKCLJIO3UBHBIX N3BEP;eHNil 11 0C00BHHO HMHTEHCHBHBIMI MeTaco-
MarTnuecKuMu npeobpasosanuamu nopoi. [lo uMeommnmesa gaHuBIM, B HUKHE(T
JacTH paspeza Inpeobiaajgain MOPoOmK TPAaXHAHAEe3UT00A3aIbTOBOTO COCTABA,
B BepxXHell — Tpaxmampeaurosoro. sHmipHAn (QaiAd TPAXHAHIE3NTOBOIl ac-
COL[MAIMN IMPeCTABIeHA TOPOIaMII aHAJOTIIHOTO cocTaBa. Bo BHpamiedmii-
Kax IOpOJ TPAXMAHME3NTOBOI accormaiun mpeobrafaloT aHIe3nH U POTOBA
o0MaHKa, B MEHBNINX KOJIMYECTBAX BCTPEYANTCH MOHORIMHHLII IMIPOKCET it
6azanpTHueckas porosas oOMaHxa. B HexoTopeix ofpa3smax MOKHNO IIpefmo-
JlaraTh OPHCYTCTBIE XJAOPUTH3UPOBAHHOrO OHOTHTA.

MnorouncienHse faiiki, mTOKo- U IJactoofpasHbie Teda MopdHupoBbIX
TIOpOJi, WPOPHIBAIONIIE TPAHUTOUAHM [MO3HENANe030iCKOl 1 BYJIKAHATE Tpa-
XHAHJe3UTOBOIl acconuaimil, caoskensl cyOme 10uHbIMI KBAPIEBBIMEI JIIOPU-
TOBEIMI TOPHHPUTAMI, TPaHOLIHOPUT-IOPHUPAME, KBAPIEBHIMI CUEHIT-IIOD-
¢upavm, TpasnT-nopdbupami u KsapuessiMiu nopdupami, Panane Gosee oc-
HOBHBIE Teja MOPPUPOBON ACCONMALNIN HTPAKTNUECKH HEOTJIMINMBL 0T Gams-
KHX 10 COCTaBY HOPON ByJaKaumdeckoil accommanun. Ha ocmosanum sospact-
HOW M TeoJoTHYecKOoil 6am30CTH I CXONCTBA BEMIECTBEHHOTO COCTABA TOPOJLI
nop@upoBoit accomuamii oOBEANHAITCA B eIHHYI0 TOMOIPOMHYIO CEPHIO C
BYJKaHOTAMH TpaxuamjesnTosoil acconuanmn [Rosanan, Apuymbumsr m np.,
1985].

Paccmorpennnie BHme TpHMEPHI CBIJETEIBCTBYIOT O PaHHEME3030CKOM
BO3pacTe PyAoHOCHEIX mopdupostix mopos Opxon-Cenenrmucroro u llemr-
panbHO-MONTOIBLCKOTO PaiioHOB 1 Te0IOTHIeCKOl HX CONPSIKeHHOCTH ¢ ad-
ne3nToHa3a IbTOBRIMI ACCONUATNAMII PAaHHEeMe3030iicKinX npormdoB cesepo- 11
10To-3auagHoro obpaMuenus XoHToiickoro nopmstus. Ilocaenmne orimuaron-
e 3HAYNTEILHEIM 00BLCMOM BYJIRaHOKIACTHIECKOTO MaTepmaaa, ero craboil
cTpaTH(HKAaei 1 HeyCToNINBOCTLIO cocTaBa By aranuTos mo gatepaan [Moc-
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TaGamrmga {
Xumiueckuwii cocras panneMesoszoficknx pyrrammuecknx mopoii Opxom-Cemewrnmcroro n” IlpenxsnTsiickero paiicmon MHP, mac. 9

Opxox-CeJleHrnHCERI paiion, yu. Xan-Xapaun-Ama (IIpnopxoHcKuif)
Hmxaaa Tonma
Hommonent XD, D SO0 neTe Bepxusa ToJma

1 | 250 | sxw i | e | ewa 7 sa) | o | 10s i1 x| w | 6 .
Si0, 58,61 | 58,80 | 58,50 57,60 59,70 58,60 59.53 56,70 55,25 55,90 50,85 50,55 49,00 406,40 51,56
TiO, 1,42 1,62 1,09 1,16 1,01 1,05 1,06 1,10 1,06 1,07 1,54 1,61 1,53 1,50 1.05
Al,04 18,40 | 18,95 16,95 18,10 16,98 17,60 16,20 17,04 17,88 17,47 18,0 18,43 17,65 18,70 18,60
Fe,04 3,83 3,66 5,75 2,50 4,74 4,48 4,71 5,39 5,34 6,60 6,12 6,86 7:10 5,80 4,45
FeO 125 '1.22 0,86 3,58 0,26 +15 0,81 1,36 1,87 1,15 4,49 3,88 3,95 5,25 5,20
MnO 0,06 0,06 0,08 0,11 0,06 0,07 0,04 0,10 0,11 0,12 0,18 0,18 0,21 0,22 0,23
MgO 1,41 1,63 2,18 2,32 1,50 2,22 1,52 3,28 3,00 3,01 3,30 3,40 4,60 5,70 4,30
Ca0 4,31 4,00 3,80 3,01 2,50 3,82 347 5,05 5,64 5.42 7,40 6,41 8,20 9,80 8,70
Na,0 5,09 5,50 4,70 5,94 5,08 5,30 5,40 4,99 50 i 4,86 4,96 5,05 4,05 3,08 3,65
K,0 3,701 3,61 3,65 4,07 4,80 3,86 3,92 3,05 2,60 2,70 1.35 2.23 0,75 0,51 0,31
P,0; 0,281 0,25 0,31 0,28 0,25 0,28 0,24 0,30 0,36 0,34 0,51 0,49 0,42 0,44 0,32
IT. m.m. — 1,02 2,07 — 2,68 1,41 — 1,42 1,63 1,58 —— 0,50 2,05 2.23 1.65
.0 1,11 — — 1,13 — — 2,55 — — - 1,10 = = == o
F 0,05 0,16 0,10 0,07 0,05 0,06 0,05 0,06 0,08 0,03 = 0,09 010 0,12 0,12
Cymma ..[99,65]99,81| 100,00 [ 100,44 99,99 99,87 99,54 99.81 99,90 100,24 99,80 99,64 09,57 98,79 100,09
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Oronuamme 1afm i

Hx-Xajipxanckuii nporut, Baanyanckuit ygacTok

S B . Danus DPROHTYHHCKOE PYﬂH&)ngr;?;le, CeBEpO-zanaiHui it
BYJRANUYCCHAH SIBHAA
16 17 18 19%(4) 20 21 22 23 \ 24%(3) 25 26 | 27#%(2) 28%(3)
Si0, 56,07 56,73 59,75 59,80 54,79 57,54 59,07 59,78 60,92 61,59 61,94 60,28 59,88
Ti0, 0,96 0,99 0,77 0,73 1,05 1,03 1,02 1,10 0,80 0,98 0,82 0,78 0,91
Al,04 17,09 14,98 14,84 15,79 14,85 16,50 15,80 15,40 15,95 16,30 16,60 16,76 15,64
Fey,04 6,88 ** 6,05 1,28 2,02 2,32 592 % 1,55 3,72 1,78 4,01 4,35 4,55 4,37
FeO — 1,74 4,42 3,05 4,67 — 3,77 2,51 2,77 2,51 1,58 1,72 1,51
MnO 0,11 0,14 0,12 0,09 0,09 0,06 0,05 0,10 0,08 0,18 0,18 047 0,10
MeO 7,63 2,44 5,32 4,306 7,23 7,40 3,15 4,30 2,90 2,10 1,95 1,84 3,20
CaO 5,37 5,77 4,57 4,40 7,85 5,90 4,90 4,60 3,60 3,20 4,67 2,99 2,75
Na,0 3,20 4,75 3,03 3,83 2,92 3,10 3,64 3,95 3,98 6,18 5,18 5,98 5,05
K.0 2,77 1,63 3,18 2,11 2,16 2,08 3.2 2,47 2,80 0,44 1,32 0,82 2,86
P,0; — 0,25 0,27 0,20 0,38 — 0,25 0,32 0,25 0,25 0,19 0,20 0,35
I i - 4,53 2,45 2,85 2,09 — 5,62 1,92 4,11 2,04 0,70 3,67 3,3
H,0 - 0,51 0,35 — - — - = = 4 i - -
F = —_ -- 0,07 0,08 = 0,05 — 0,08 0,10 0,12 0,07 0,12
Cymma. ., 100,08 100,41 100,05 99,87 100,45 100,45 99,97 100,17 99,98 99,84 99,55 99,80 100,00

IIpuMevaHnue,

1—3 — OJMBHH-TIMPOKCEH-INIATHOKIABOBLE TPAXNTHI;

11—13 — Tpaxubasanprh; 14, 15 — Gasaabptnly 16, 17 — TpaxnanfesntobazabTh;
pOBAHHEIN; 21 —24— TpaxuaHmesnToBBEe NOPPUPHTBI, JAMETHO TPONNINTHSHPOBANHLIE;
HEHHBIX Npo0, BHIOJHEHHBIE HA PEHTreHOBCKOM KBanToMerpe (anajntur T, . I'yunuepa, OKNCHOPR MeJEL0 ON[edessiioch
TpanbHOro MeTofa). B crofikax upuBeneno YNCa0 eAnHunpX npod B ¥epeanennn. AHammsw, newmouan Ne 16, 17,

B Mucruryre reoxmvmn CO AH CCCP, anamutnkn JI. H. Matseeea, B, II. Mopaennona, B K. Xajartyera,

4—T — KaanmmaT-0JnBHHE-NTPOKCEH-MJIATNOKIAIONbIe
18, 19 — TpaxuaHgesuTh;

25—28 — nponuInTHSNpOBAHKKE

TPaxXuTHI,

8—10 — TpaxHange3HToGasanbTel]

JI. II. Koeais, ¢rop — JI. JI.
18 u 21, saumernomannbie na paGote |[Kenemamckac, 1974), sumnonnenw
I'. f1. Crpemsuena,

20 — KBapucopepxammii Qo pnTonLit nnpdmpm‘, 3aMETHO HPONMIINTHAM-
TPAXHAHAE3NTLL, 3Be3LovyK0oi OTMEUYEHH AHAINSB  Yepeg-

ITerpoBLIM C TTOMOIIBIO CHEK-
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Naz0+ 1,0, mac. %%
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T ]
45 50 56 60  Si0,,mac. %

Pue. 2. Jinarpavivnr (Nay,0--K,0)—Si0, m K,0—Si0, panHemMe3030ii CKAX BYJIKaAHIIECKNX
OPO7, ceBepo- 1 Joro-3anafinoro odpaMaenna XoHTINCKOTO NOAHATAA (@ —TIOJA COCTABOB, 6 —
CPeJiHHe COCTaBhl, & TaK/Ke JaHHBIe IO GYGHLBJ'IOHHHM AHAE3ATOUAHLEIM accolaniaM n ByJa-
KaHuTayM pailoHOB MeJiHO-TIOPHIPOBOTO OPYAEHEHAA APYrax obmacteii).
1—4 — TOYKN W Thauniisl nojell cocTaBon BYIKAHMYECKNX NMOPON OTAENBHBIX YuacTkoB: Xan-Xapann-
Ama (IIpnopxencknii) (1), Xywsnpryus-Toa [Henemunerae, JIyunuenii, 19741 (2), Opxonckoro [Moc-
CaroBCKHIl 1 mp., 1973] (3) n Basmyasckoro (4) mpornfoB; 5 — YCTAHOBIEHHEIE HanpaBienna obmeii
9BOJIOLINL COCTABA MOPOR (BBEPX 110 padpeay) AJda OTAEJbHBIX YYACTKOB, 6 — KiacenfuraumoHHble T'pa-

cakosckuii n ap., 1973; Opux-Xap, JIyunnran, 1983 1. Hapany ¢ Tpemunnsivu
B HUX MINPOKO PACHPOCTPAHEHEI almapaTthl IeHTPaJbLHOIO THIA, BRIAKYAA CTPa-
Topynkansl. B Byaxkammdeckoii ammm paHHeMe3030HCKIX accolualuil mpak-
THYECKI OTCYTCTBYIOT KHUCIIbIE YJIEHBI, KOTOPHE OOBYHO CJaraior Melkue cyo-
BYJIKAHMTECKNE Tela THIA CUJIJIOB, JaeK, INTOKOB M HeKKoB. B paiiomax mej-
HO-TOPGHUPOBOrO OPYIEHEHUsI PAHHEME3030iICKNe aHIe3NTOBhe acCOuaium
cogyeTawTCH C Kp_V]:[HI:IMH TpaHBTOHI[HHMH MacCcHuBaMHI IpegimecTBYIOmero Mar-
MaTHYeCKOTO IjuKiaa i Gosee mospHEMn mopdupossivMu acconuaruami. C moc-
JeJHUMI OHH, II0 BCeHl BeposTHOCTH, 00pas3yloT efMHLIC T'eHeTHIeCK!N CBA3aH-
usle cepun [Kosans, ApuyuGunsr u np., 1985; Hosaas, I'spax m ap., 1985].
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K,0+ Na,0, mac. %
N

K,0, mac. %

0 L i T T T

45 50 55 60 SiOz, mac. %
HIIIL COrNI2CHO MAaHHLM padors! [MarMarmuecKue ropusie MOPOIsL..., 19831, rpannia noseit kaimaarpo-
BEIX ¥ WIOIIOHWT-NATATOBEIX cepuil mama mo paGore [Peccerillo, Taylor, 1976]; 7, 8 — KaxmHATPORHIe
cy6menounsle acconuanum ocTpoBAME nvr: Kypuao-Kamuarckolt [Boasigen u ap., 1984] (7) n Boerouno™
ro ITanya [Jak&. White, 1972] (8); 9, 10 —rajquuarponsle cy6men0unHEe ACCOMMATINN AKTUBHBEIX KOHTH-
HeHTaJILHBIX Ookpaun: lIOmuan Amepnka [Kpmsuos, 1983; Hormann e. a., 1973] (9), 3anag CHIA (a —
cpennne cocrassl [Kyabmum, 19851, 6 — Bak. Cammep Kyn [Zielinski, Lipman, 1976]1) (10)); 11—14 —
BYJIKAaHWYECKHe accoumaumn paifomos megmo-mopguponoro opymenmenns [mo Kpusmosy, 1983]: somkpa-
'II'OHHJ.\I{B (11), sOMMHOTEOCHHKIWHAJIBHBIE (12), DUMABreOCHHKINHAIbHBIC (13), DBreOCHHKINHAJbHBIE (14).
CoomHblMy ¥ OYHKTHPHBIMI JTUHHAMU COeANHEeHbl (HurypaTHBHBIE TOTKI CPEAHUX COCTABOB BYJIKAHUTOB

OTAE/IbHBIX pafioHon 1 AcCCOImAIlil.

XMMMYECKMA COCTAB

Jlna paHHeMe3030ifCKAX BYIKAHHIECKHX aCCOMUALHI CeBepo- I 10ro-3a-
namioro odpamienma XsHTSA THIWYHE HOPOXHL Prxa Tpaxmbasaibr — Tpa-
inanfesnrobazansT — tpaxmammesur (trada. 1, 2, puc. 2). Xora coenmainio
KOIMTIeCTBeHHEIe COOTHONIGHHSA BYJIKAHHTOB DPA3HON OCHOBHOCTH He H3yya-
JNHCH, AMEIOH[AeCA MAHHEE VKAa3uBanT Ha o0mee mpeobmagadme B accorlia-
I@EAX IIOPOA, CPeNHEro TpaXwWaHae3mro0asaibToBoro cocrasa. OOBYHBL Takke
PasHoBHEAHOCTH, ONH3KHE IO COCTABY K TPAXMTAM, JATHTAM U AHJE3WTOMAM
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TaGamma 2

Cpejamil  XuMigeckmii cocTap paHHEMe3030ficKiHX ByTkaHNYeCKHX HOPOJ ceBepo- W IOro-3amaguoro odpamienAs XaHToicKOT0 MOAHATHA 1 HEKOTOPBIC
' NlaHHBIe 1A CpaBHEHHAA, Mac. %

Opxon-CelleHI'THCKHIt paiion

vu. XymrupTyun-T'oa (yepelHeume NaHHBIX

Opxonckuii npornd

penxsnTaiicknit npo-
rnf, BaanyJabcKui

JlanHble IV cpaBHe=-
HIA

By/axannThl Ka/uHaT-
POBEIX ¢YOUIeJIOUHBIX

Wmenmrac, S, 0| (G dmuts
9731) 0GCTAHOBOK

1 2 3 = 4 5 6 7 8 9 | 10 i | 12 13 | 14 15 16 7 |
5i0, 58,75 56,11 49,82 56,78 59,60 54,01 50,56 56,70 | 52,91 | 56,89 | 54,18 [ 55,65 | 58,88 | 59,13 | 59,00 | 54,88 | 59,98 | 57,50
TiO, 1,05 1,08 1,49 1,14 0,89 0,93 1,27 0,95 1,25| 1,05 1,48 4,43 0,81 0,94 0,87| 1,07| 0,85( 1,10
Al,04 17,82 17,37 18,30 17,78 17,34 17,18 17,40 17,29 | 16,76 | 16,99 | 16,84 | 17,37 | 15,72 | 15,77 | 15,75 | 16,80 | 16,50 | 16,60
Fe 0, 4,39 5,78 6,20 5,08 2,82 4,25 5,90 3,74 4,92 3,36 [ 4,42 4,67| 2,56 2,46 236( 4,73| 3,71| 2,60
FeO 1,14 1,40 4,44 1,78 2,98 2,99 2,44 2,92 3,22 3,32 3,25| 2,46] 3,06| 3,21 3,44 3,66 | 2,62| 4,00
MnO 0,07 0,11 0,20 0,10 0,16 0,19 0,20 0,18 0,40 o41| 0,41] 01| 0,40 0,08 0,09| 0,442| O,41| 0,10
MgO 1,88 3,12 4,12 2,60 2,25 3,31 3,95 2,86 9,83 4,90| 5,63 3,73| 4,69 4,40 4,564| 3,36 | 1,96 4,20
Cu0 3,73 5,30 7,82 4,87 3,98 5,88 7,67 5,16 5,27 | 4,81 5,42] 5,00 4,76 | 4,86 4,81 541 4,05 6,70
N.,0 5,27 4,97 4,31 5,02 4,60 4,31 4,16 4,44 431 3,32 4,50| 4,69| 3,76| 3,65| 3,70 4,27 4,39| 4,40
K0 3,84 2,83 1,23 3,11 3,16 2,50 3,08 2,90 | 2,53| 1,79| 2,30| 2,78 | 2,63| 2,73| 2,68 2,64| 3,40 2,00
P,05 0,27 0,33 0,44 0,32 0,39 0,32 0,62 0,39 | 049| 0,32 043| 037| 0,22] 028] 025 — | — | —
n 7(19) 3(9) 5(6) 15(34) 4 3 | 8 17 | 8 | 25 [4867)| 4«7) | 5(7) [9¢14)| 95 | 101 | 10




Orxonmuyamune Taba 2

IDapunie Ajs cpannennia

BYJIRAHNTE KAIHHATPOIRK CYOU{AIMHAIY ACCOMUAIE PA3AUIURX FeOUHAMAYC CKUX 06CTAHOBOK ITOmMONNT-TATATOBBIE A cCOLNAIITIT

KOMIIOHEHT

| 20 | 2t | 22 | 23 | 2 | 2 [ 26 | 2 | 2 | 2 0 | st |oz | 39 || s | o6 | or | s | w0 | w0

54,44 | 58,64 1 56,3 | 54,3 | 61,1 | 49,04 | 52,66 | 58,33 | 62,12 | 50,25 | 54,78 | 59,40 | 62,1 | 58,52 | 53,6 | 57,60 | 50,62 | 55,46 | 58,20 | 53.74 | 59,27
11 |oss | 164| 1,47] 1,07] 0,78| 1,30 | 1,27 1,42] 09| o76| 1,4 1,85 0,83 093] 1.05( 1,05| 0,56

@
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ALO, | 15,88 | 16,04 16,36 | 15,4 | 164 | 154 |15,90]16,72| 16,16 | 16,30 | 17,70 [ 17,60 17,66 | 17,3| 16,20 | 15,8 [ 14,50 | 16,01 | 16,75 | 17,90 | 15,84 | 15,90
Fe,0, | 1,84| 2,20| 3,42 41 | 45 | 3.1 | 3.29| 341 4,15| 2,89| 3,73 256| 2,7 203| 28] 49 | 411 2,55| 255| 325 2,22
Fe0 | 658| 547 3.34| 3.2 | 27 | 2,7 | 648] 5,24 340| 1,72 0,43} i s 362| 2.1 3.28] 3.6| 29 | 455] 401 340 485 3,19
Mno | 044] 02| 010] 0,42] 045| 041] 05| 0,46 044] 0,41| 045 | 047[ 042 0,4 009 0,4 041 047 041} 0,07| 011] 0,10

MgO 7,06| 6,50 3,98| 48 | 42 | 3,4 | 7,95 541 3,38| 2,33 5,06 337 1,80] 1,2] 444| 43| 2,75 6,24 | 4581 2,74 6,36

CaO | 807| 6,87| 560] 6,7 | 7.5 | 50 | 9.10| 810| 550| 4,82| 897 | €97| 4,74| 24| 559| 6,1 5,20 926 6,71 349 7,90 50
Na,0 | 3,68| 340| 3,76| 3,5 | 38 | 40 | 3,38 364| 4,09| 4,23 3,36 | 413 542 53| 3,64 41| 380 203( 294 3,18| 2.38| 2,67
K0 | 1,66| 216| 298| 2,7 | 24 | 30 | 1,24 1,44 2,34] 3,00 190 | 2,37] 342 41| 2,67 38| 3,40| 2,74 3,66 5,60 2,57 2,68
r,0, | 037] 0,35) 046] 037 047| 028) as2f 040] 043] 0341 045 | 0,43 0,4 | 0,21 035) 05) 08 ) 044} 0601 — ) 0,54) 0,4
n 2 | % 2 | 1 1 1t {12 | 36| 16 13| 28 [ 2t |10 |10] — | —| — ] 42| 22| 2| -] —
Tpwsewanme. ! spaxumst jion moiiell romur; 2 - TpaxmamKcautoGasast mokch SoTuty; - ypaxuGasuet Beprael O [ PO B o oba

XHAHIC3NTH, 6 — TpaxmanfeanTobasanbTh; 7 — megounoil GasauabT; 8 — cpeflHee mo paspesy; 19 — Tpaxul
BaJIbThl — TpaxWaHAE3NTH (cM. puc. 2); 11 — cpenHee A npornga; 12 — cpefnee pad paifowa; 13 — BYJKaHMYECKAR (noxposHas) ammua; 14 — cyOBYAKAHNUeCKAR (aTbHAsm) da-
e, 15 — cpenmee; 46 — TpaxmamiesurofasaneT (MarmaTudeckne YOPHHE NOpPonm..., 19831, 17 — TpaxnaHugInT [ MarMaTieckne rog‘rme nopons..., 1983); 18 — anmeanr, llenT-
panmerble Annn [Kpnsnos, 1983]; 19—21 — angesurofazansT H augesut, AprenTuna, Bocrownas Hopauibepa Horman e. a., 1973]; 22—24 — nai. Cammep KyH, Saual Cepeproil
Awepurn [Zielinski, Lipman, 1976]; 25—28 — 3amax CIIA THysoaum, 1985]; 20—32 — Kypuro-KaMYATCKAM OCTPOBHAM [Yrd, PACCUMTAHO [0 JAHHLIM PafoTH [Bomwisery u ap.,
1984]; 33 — BhlCOKOKAuenwil augeant, Bocrounsti ITamya [Jakes, White, 1972]; 34, 35 — moafHeMe3030MCKIe JATHTE BHYTPHKONTHHEHTAIBHOMN nopemsKEoIt s0ns, Bocrodxoe 3afaii-

naﬁhg’[TaYCOH. BaxapoB, 19741; 36—38 — BYJKAHUTH IIOMOHUTORKX ACCOUMAUUE QCTPOBHEIX YT [Morrison, 19801; 39, 40 — mowmowar W JaTUT acconManuit BYAKAHUYECKHX AYD
o [Jakes White, 1972]. B cxofkax yxasaumo THCIO eUMHNIHEIX NPo§ B CIAYYae WCMOJBIOBAHHA AUATHION YyepemHeHHBIX Mpob, n — YUCia0 AHATHMIOB.
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Puc. 3. luarpasma K,O — Na,0 oporedssrx aggesinroi{HEX BYJIKAHAIECKAX acCONANHI

(a — H0JA CocTaBOB pa.HHEMBE‘OBOi‘IGKHX. KaJIII]IaT}}OBBIX cyﬁmeno‘mux aGCOB.HB.nHﬁ CceBe-

PO~ H JOTO-BOCTOYHOrO 00paMieHms XOHTIHCKOTO NOAHATAA, § — CPeJlHEe COCTABEL 8C-

conpannit pasaudEsX paifomos mupa). CpegEme cocTaBel M IPAHANE IIOJEH COCTABOB Ha-

MEYeHH 10 JaHHEM pador [MarmMaThmuecKme TOpHBIE MMOPOAH..., 1983; Taycon, 3axapos,
1974; Teitnop, 1972; Gill, 1981; Morrison, 1980].

1 =~ TpaxuThl; 2 — TPAXWAHAE3NTH; 3 — TPAXMANIE3UTOGA3ATLTLI; 4 — OPOFCGHHBIE AHIEANTH; 5 — aH-
NE3NUTH, 6—8 — NOPO/kl IOMMOHNT-TTATUTOBHX cepuil. Oct. yem. 0o00sH. cM. HA puc. 2, Jlna 3anaga CIIA
u 0. AMepukn DpHBegeqs! SaHube Tadd. 2,

HOPMaABHOTO psaga menourocTn. Hambomee ofmjme meTpoXmMOdecKue IIpu-
BHAKHU IIOPOJX PACCMATPHBAGMEIX ACCOIUAIMIT — TX BEICOKAS TJIMHO3EMICTOCTH
H TOBHINCHHAS IMEI0YHOCTS, COOTBETCTBYIOIaH CYOMEI0YHOMY DPSAY MOPOL.
B aTom oTHOmeHMH oHM UpesBHIYAITHO OAMBKH K NIONIOHAT-TATHTOBBIM CepUaM
[Morrison, 19801, ¢ xorophivm mepexpsipaoTes Ha GOJBIIMHECTBE METPOXHAMII-
uecknx jguarpamy (K,0 + Na,0 — SiO,, AFM u xp.). OcsosurM merpoxu-
MUMECKHM OT/IMYMeM 3ech Moxer cay:kuth orHomenue K,0/Na,O, He omy-
cratomeeca Hmre 0,8 ¥y miomoHNTORKIX aufe3uTos ® jgarnros (pme. 3). Uma-
rpavma K,0—Na,0 ocofenno mosnessa sl BbIIeJIeHAA TPaxuT-TpaxuaHIe-
3ITOBBIX COCTABOB, MOMAAIONIX B JTATHTOBOE IT0Je HA TPATHIHOHHOH Mma-
rpamme K,0—S8i0, (cM. pne. 2, a, Goabmas 9acTh TOYK, PACIONOKEHHBX BE-
me gmaEnn 6 ). Tarmr ofipasoM, ByJIRAHITECKIEe aCCOIUHANIIT CeBEPO- W 10r0-
samaguHoro obpamienis XoHTAIA 110 XUMHUECKOMY COCTABY OLDPeAeNIAI0TCH
KAK BLICOKOTVIMHOZEMICTHE KAJMHATPOBLIC ACCOIHAL{MIT CYDINeI09H0T0 PAua.

Cpasuenite XuMIueCROro cocTasa CyOMEe 0YHbiX pamieMeso30icKIx ByI-
KAHHTOB Me:RAY co00il o0HapyyRUBAeT X CYIECTBeHHEe PA3JINUILA KaK MEeRIY
OTACTBHBIMI  ACCOIMAIIIAMI  paccMaTpuBaeMoil  oblactit, Tak W B CaMHOX
QCCOIMAINIAX 10  GOJMBLIIMMHCTEY — MeTPOXHMHYECKMX — TlapaMmerpos: oO0meit
mesnounoMeratabHoct, K,0, K,0/Na,0, (FeO* = 0,9Fe, 05 4 FeO) : MgO,
MgO uw gp. (em. puc. 2, 3; puc. 4), KOPPeAUPYIOIIXCH MeRLY 'co00ii.
OcoleHHO TOKABATENBLUE N3MEHEHI MarHe3HAJIBHOCTI OPOJ UPH COXpaHe-
HIT OAM3ROTO [ BCELO PAAA CYOMEI0MHB Y BBHICOROIIMHO3EeMICTEIX TODPOJ
rTpenga obmeil mexesucrocrn (car. pic. 4). o aToMy npusmaxy BRIeIS0TCHA
BLICOROMATHEAWAJ BHBIE OTHOCUTEALHO HWIKOMEJTOYHLIC acconualuM 1 MeHee
MATHE3HARIBHEIE RCCOMUALUN € HOJee BHICORUM YPOBHEM IEI0THOCTH, OTIeT-
JAMBO PABAMUAIONIHECH 110 OTHOCITENLHOMY TOT0KeHTD QUIyPaTHBHEX TOUEK
cpegHux cocrasos wa amarpammax MgO—SiO,, FeO*/MgO — SiQ,, Na,0 +
+ K,0 — Si0, u AFM (cm. pme. 2, 4; pue. 5).

[ mepBRIM 3 HEX OpuUHAE:RAT TpaxmiasashT-TpaxmaHIe3UTOBEE ac-
conramun Ilpegxanraiickoro 1 Opxenckoro npornfos, Ko BTOPHIM — TpPaxmT-
cojlep;rame accomnaun yaacrkos Xywrupryna-Loa n Xaun-Xapaun-Awma,
B KOTOPBLIX VCTAHOBJEHB PABHOBUIHOCTH ¢ Brpamirenunkamu |HeneswmHckac,
80
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Puc. 4. Omarpammmt  FeO*/MgO — Si0,, Fe,05/Fe0 — Si0; m Mg0 — SiO, oporemamx
AHIE3UTONNHEX BYJIKAHMYECKHAX IOPOJX.

5@
1, 2 — (Gaza’abThl 1 §azaabTOBLIE AHAE3NTH (1) ¥ aHAe3NTH (2) MOMOHNTOBBIX acCOLMATULl [Jakes, White,
1972: Morrison, 1980]; 3 — nmoagHemesoaokcKue JaTuTel Bocrounoro 3afaiikanba [Taycon, 3axapos,
19751; 4 — TPeHAB BHICOKOMATHEZMAJIBHBIX OTHOCUTETbHO HHM3KOMIETOYHBIX u §0.1€e 1eT0YHBIX OTHOCH-
TeJIbHO HUSKOMATHeanaIbHbBIX accoluanuii; 5 — OCHOBHWE TpeHIbl OKHCIPHHOCTH keneaa. IIITpuxosoit
auHued morasama rpamnna rtosientoBeix (TH) m n2BectroBo-menounsix (CA) cepuii mo gaHnbiM paGoThl
[Mijashiro, 19751, J{na Banaga CIIA s Ooit Amepukn OpuBegeHsl madabie Tada. 2.

Jlyannenit, 1974] n wkaiiMaMu Kaammmata y BRPAMTeHHTROB IIATHOKIA3A
[Kosans, Tapax n ap., 1985].

Jlpyras BaskHas 0CoOEHHOCTDH, OTMeueHHAs Tak:ke B pabore [Moccakos-
ckuit u ap., 1973],— oBocoGaenue poes COCTABOB OTHENBLHEIX TPYIN IOPOJ
B o0meM mmoJe COCTABOB BYJKAHNTOB KOHKDETHHIX Da3pe3os, KOTOpoe, ode-
BHJHO, YKa3blBaeT Ha CepPHaIbHYI0 X HeoTHOPoxHoCcTh., Tak, pas OpxoHcKOro
nporuba OTYET/ANBO PABJIMYAIOTCA IOJA COCTABOB TpaxmbasaabT-TpaxmaHIe-
BUTOBHX IIOPOJ I TPAXMAHAE3UTO0A3AABTOB — TPAXHAH/IENTOB, CYIIECTBEH-
HO pazHAmuecs o yposHio olbmeil memnownoctn (eym. puc. 2, a). Cpenn addy-
3UBOB yu. XaH-Xapana-Ama 060co0aA0TCA POH TOYEK COCTABOB TPAXHTOB —
Tpaxuanne3uTohas3albTOB HIGRHEH TOMIH M TPaxuba3aabToB BepXHeil ToJmH,
crennduKa KOTOPHIX MOTIEPKUBACTCA PABHUIEHR B CTeNeHN OKHCICHHOCTI jKe-
nesa (eM. puc. 4). O6mas KoHGUTypamus Mo coctasos addysuson yu. Xyd-
mupryun-I'oa Tak:e [JaeT OCHOBAHIE NPEANOJarath ero CepualbHVI0 Heom-
HOpoiHOCTE (eM. pme. 2, a). 3aMeTHM, 4T0 B KayKIOM U3 BhIIe AOIIXCA
TAaKUM 00pasoM poe TOYeK BapHaI(UIl COCTABOB BYJARKAHNTOB [OCTATOTHO 3HA-
YUTENLHE M, MO-BHIMMOMY, COOTBETCTBYIOT OIpeJe]eHHBIM Tpengam. Hampm-
Mep, AJA BYJAKAHHTOB HUyKHEH TOJmI paspesa Xan-XapamH-Ama ycTaHaBiIm-
BaeTCH AHTHAPOMHOE U3MeHEHHe COCTABOB CHH3Y BBePX 1o paspeay. Byaka-
HHUTE BePXHeil TOIMM Kak OBl IPOJOKAIOT BTY TEHIEHI[HIO 00Iero aHTHapoM-
HOTO Pa3BATHA MarMaTHaMa (¢ pasphlBOM HEIPepPHBHOCTH IIOJA COCTABOB B 00-
JacTH TpaxmaugesuTobasannToB, oM. puc. 2). Ilospienme 6a3amrbTOBHIX CO-
CTAaBOB B BEPXaX PaspesoB OTMEUEHO TAK/Ke Ha y4. NXywmupryna-Toa [Keme-
munckac, Jyaungnii, 1974] n 8 Opxonckom uporude ([Moccakosckuit m gp.,
19731, mamm maGmiopenns). OqHaKko B CBASI CO 3HAUNTETBHON HPOLHPOBAHHO-
CTBIO MOTOJCKOIT CBUTLL HTA YACTH ee pPaspeda OCTAeTCH HaUMeHee N3YIeHHOM.

B ornmgime ot paccMOTPeHHBIX BBIIIE NPUMEPOB, TOYKI COCTABOB BYIKa-
HuToB DBasnynsckoil crpyKTypel o0pasyloT KOMUOAKTHBIA poif, BHTSHYTHI
BOJIL TPAHAIBL HOJeil cyOmenouHsiX MOPOX M HOPOJ HOPMAJIBHON eJ09HO-
CTH M coBmANAONUil ¢ TojeM cocTaos TpaxmaHgesntTos OpXoHCKOro mporu-

6 3araz M 947 81
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Pyc. 5. Jlnarpamva AFMJcpefinnx COCTABOB CyOIENOYALIX KAJIHATPOBLIX  ACCOITAILILA
PasamuHKX TeofnnaMuaueckinx ofcTaHoBok (maHHme Taba. 2).

1 — moJe cpeliHUX cocTaBoB cYDUETOMHBIX KANHHATPOBRIX BYJIKAHUTOR, 2 — JMiun COCOUHEHHH COCTa-
BOB TOPOJ OTHENbHBIX paitoHOB 1 accolmaunii; 3 — rpannia togaenToBblx (TH) 1 B3BECTHKOBO-IETOT-
Hux (CA) cepuit [0 Gill, 1981]. Oct. yea. o6oan. cM. Ha puc. 2 i 4.

Ga (cM. pric. 2). Ho Gnimo 6o npesiaeBpeMeHasiv Ha OCHOBAHNIT ATAX JAHHBIX
AeIaTh BBIBOJ O CepHaJbHOl OTHOPOTHOCTH accomuanum eeero IlpegxsuTaii-
CKOTO mporuda, yunThiBash HeTMOIHOTY H3YUEeHHOTo paspesa M HPOBEIeHHYIO
HaM#u OTspaROBHY BHH‘:[IITEJIBHOﬁ JacTH MMEeBINMXCHA aHaJan30oB B CBA3NK ¢ H3-
MEHCHHEM COCTaBa MOPOJ B PYAHOM ToJie mponeccaMi Meracomatnama. Buecte
¢ TeM JIOCTATOYHO OMpeJeeHHHM SBJIAETCH BBHIBOJ O TOMOIPOMHOCTH TpeHJa
XAMHTeCKOro cocTapa ByakannToB Bagmynnckoro yuactka, mopduposble mo-
pojibl KoToporo 00pasylor eAdHyl0 TOMOAPOMHYID CEepUuio ¢ BYJKAaHHTAMH,
npefcTaBiAs ee Goaee KpeMHEKMCAYIo dasepmaloniyio dacth [Rosann, Apu-
yvaomaar u ap., 1985].

drta OYeHB CYNIECTReNHAA OCOORHHOCTHL PA3BUTHA PYIOHOCHOTO MaTMA-
TH3Ma paccMOTPeHa HaMI TakyKe Ha mpumepe DpuoHatcroro paiioHa [Hopais,
Papaa u ap., 19851, yu. Xan-Xapann-Ara, rie ToMOIPOMHAA 9acTh TPEH/A
(oT mmopuTOBEIX TopQUPHTOR X0 NeHKOTPaHUT-MOPEHIPOR) MPOCTEIRNBALTCH B
cocTape cyOBYyJAKaHHUYECKOI (aliil BYJIKAHUTOB M ACCOIUMMPYIOIHXCSH ¢ HITMA
nopfuposbix maTpy3mii. JueBHIHO, YTO TOMONPOMHBLIC TEHIEHI[NN JIOJRILL
Tak;ke OBITH MPOABJIEHLI B COCTaBe BepXHell TpaxubasalbTOBOIl YacTH pazpesa
MOTOJICKOM CBUTHI, KOTOpas B 3Ha4NTe bloil cTenmedn YHHYToYKeHa 3posueil
[Moccaroscknii u np., 19731, B cnasm ¢ sty HeoOXOAUMO OTMETHTDH KBAPI-
HOPMATHBHBI maarno@Uposelil XapakTtep TpaxmbazaanTon RePXHed Tomn
paspesa B Xan-Xapauu-Ama.



PACMPEAENEHMUE PEAKMX
M PEJKO3EMEJIbHbIX 2NIEMEHTOB

VMeronmiecst moKa TEMHOTTE JARHBIE 0 COTePIRAHIN PEIKIX JJICMEHTOR B
IOpPOIax KaJuHATPOBLIX CYOHIETOUHBIN PaHHeMe3030iCKHX BYIRAHHIECKIX
acconualii cepepo- W IoTo-samagHoro obpamiedus XOHTOS NPUBEJEHB B
tabr. 3—5. Ilo ocoferHOCTAM pacnpeeleNnis MO:KHO HAMETHTh HECKOJILKO
rpynn aaesenrop. IlepByo m Hambolee XapakTepHYI0 TPyHNy COCTaBASIOT
BAEMEeHTHI, CofepyRaHnA KOTOPHIX B paccMarpuBaeMbiX CYOIe o4HbIX AHJ[e3H-
TAX BHAYNTENLHO BLIIIE, YeM B CPeJHeM II3BeCTHOBO-IIEJ0THOM aHesure (CM.
taba. 4). Coa otHocATes Taxk HasbiBaeMble «HECOBMECTUMbIC) DIEMEHTHI, T. €.
ofipaaylomne KaTtmonhl ¢ KPyHmHBIM paamycoM u Hebfoawinmy sapagodm (Rb,
Cs, Ba, Sr), aerxune P39 n wmexoropnie aieMeHTh, o0pasyomine KaTHOHH ¢
Goapmuym pajnycom i Goabmum sapagom (Nb, Zr u Hf). Hoeepenne naesmen-
TOB JIAHHOI TPYING B CEPEAX BYAKAHITOB KOHKPETHHIX CTPYRTYpP, KaKk Ipa-
B0, 00HAPYRIBACT JOCTATOUHO YCTONINBYIO KOPPEJISIII0 ¢ H3MCHEHHEM 0C-
HOBHOCTH — KPEMHERHCIOTHoCTH mopox. LIpit oToM Temjemius X Haromie-
HHI0O B cyOleqounniX anjesnToniax HeCKOJbKO CIUIbHee BLIpAsKeHA Y Tex
KPYIHBIX KaTHOHOB € OTHOCUTENBLHO He{OJLIIHM 3apHI0M, KOTODHe HMET
foJiee megoqikle cBOICTBA Tt DoJee 3aMeTHbe KOPPeJNATHBHLIC CBA3H € KpPeM-
HEeKHCJOTHOCTLIO IMOPOJ. COOTB@TCTBY{O[}IH;\I Oﬁpﬁ'flﬂll' U3MEHAITCS OTHOIIe-
HIA TAKHX HuKaTopHHX ajgementon, kaxk K/Rb (ymemnmmaeres), La/Ybh
(Bo3pacrtaer).

Pacupejeaerue P39 xapaxrtepusyercs UX BBICOKUM 00I{itM cojieprianu-
eM U peskoii oGoramennocTrio aerkavu P39I (ca. Taba. 5; puc. 6), ocoGenno
BBICOKOI Yy Hamndojee KPEMHEKHUCILIX PAa3HOBHIHOCTENl BYJIKAHNTOB — Tpaxwu-
TOB M TPpAXNaHIe3NTOB. B ATHX Ke cocTaBax IIpPOABJICH BaMETHBIIT espoiue-
BBIIL MITHTIMYy M.
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Puc. 6. I'padurn HOPMOPOBAHHKIX cojepsRannii P3D B paHHEeME3030iCKNX KaJIHATPOBLIX
cy0Ies0uHBIX aHAe3nTonHEX nopogax Mouromnn. CofiepiKannsg HOPMUPOBAHKB 110 YIilI-
cromy xomjpury [Anders, Ebihara, 1982].

R;— pamuye uoncs P33 [Shannon, 1976]. 1 — copepiKanie xpeMueseMa B 0Gpasiay, 2 — Nauuble LA
CPEHETO HaDeeTHOBO-Ie0uHoro anesura [Teitaop, 1972]. Oct. yea. ofozu. cm. na pue. 2.
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Cogepscanna pexgnx (r/T) W METOUABIX DIEMEHTOB, KPEMHEICMA W (hTopa
u Ipenxsnraiickoro

B -
w
=]
E—% N mpoGet n $i0, | K |Na|Li|Rb| G |Be | F |B | Ba) Sr |Pb|Sn
£
2 | V-o1-2001 (6) | 58,80 (2,82 (3,96 16| 80| 2,6 [3,5]0,46 | 22( 900| 870| 18 | 1,4
3 | V-01-2009 (4) | 58,50 393 3,38( 20 76( 1,2 |2.3]0,10 | 23[{1300{1000f 18 | 1,7
5 | V-or-2002 (2) 159,70 400 3,65 91151 2,5 |3,2]0,05 [ 19/1100(2200] 20 | 1,7
6 | Y-01-2003 (4) | 58,60 | 3,06 |4,42| 17| 92| H 3,6 10,06 [ 25[1300{1000( 22 | 2,0
00H.
Cpen-
Hee 4(16) | 58,79 | 3,30 |3,89| 16 86{ 1,6 |3,2 0,41 | 23|1125/1100| 19 [ 1,7
8 | V-ur-1008 | (4) | 56,70 | 2,50 (3,46 15| 58 I%e 2,710,06 | 29{1200] 950] 20 (1,
00H

9 | V-o1-2004 (2) |55,2512,00(3,90] 11| 50] » 2,4 (0,08 | 17|1000{1300] 16
10 | V-01-2010 (3) | 55,90 | 2,04 |3,46[ 12| 44| 4,0 |4.,1/0,03 | 19| 660[1000
3,1
2/4

Cpennee 3(9) | 56,11 | 2,23 |3,56| 13| 52 1,3 0,05 | 23| 976/1044| 17
12 | V-or-1854 (2) | 50,05 1,78 |3,64] 12| 46| Ca. 0,09 | 20] 500] 410| 34
13 [ Ar-2460/30 | (1) 49,00 062 3,001 29( 12| He — 1040 | —f — | — | —

-
o

[

Wk (=]

00H
14 | 91-2460/31 | (1) | 46,40 | 0,42 |2,28] 31| 9 — 042 | —] — | —| —| —
15 | 97-2460/34 | (1) | 51,56 | 0,26 (2,70 4] 5 — 1042 | —] — | — | — | —
CpepgHee 4(5) | 49,61 10,97 (3,05 18| 24 — 10,10 — | =

0,07 | 70 710| 980| 25
0,115| 290{1100| 550 16
0,07 | 86| 850{1000| 27
41| 760{ 400 18
0,41 | 15 500{ 760{ 10
0,08 | 9| 670| 500| 18
5,09 | 29| 690| 492| 16

»
»

»
27 | V-a1-1867 (2) |60,28]0,73 |4,00] 15| 12| »
28 | V-ar-1869 (3) 159,88 | 2,44 13,50| 15| 64| »
19 | V-IIx-1827 | (4) | 59,80 2,42 |2,66] 19| 92| 6
5

He

-

[ R )
] OO0 ~I&
=
(=}
oo

24 | V-Ix-1825 | (3) | 60,92 | 2,04 |2,00] 31| 98
20 | J1x-2485/3 (1) [54,79] 1,90 |2,60] 58] 71

22 | I1x-2485/2 (1) 159,071 2,60 2,72 42| 91| »
CpejHee 3(5) | 59,32 | 2,12 |12,26( 39| 91] 3

Lo N?JUJMCAJ
WS WOoOooO

TIpuMeaanie n— 9uca0 eIUHNUHBX 1po6 B yepeguenmi; (1)— eguunanbie mpodel. Apa
pos, Ba, Sr — C. K. fpomenxo, Pb, Zn, Sn, W — A, M. Kyanernosa, Mo, Cr, Ni, Co, V-
ckafA;, aromio-aGeopunonusiii anains: K, Na, Li, Rb, Cs — JI. . OpJaosa, C. II. Hlurapona.

TpaxufasainLThl BEPXHEH TOJMM MOTOJCKON CBUTH y4. XaH-Xapanu-Ama
oramuaiotes Gonee weM 2, H-KpatHbivMu BapuanumaMn cymmel P39, merpurmm
OTHOCHMTEIBHBIM oforamenneM Jerkmvmu P3D (MeHbmas KpyTHama rpaduka
HOPMHMPOBAHHBIX CO/ieD;RAHHM HA puc. 5), BEIEPRAHHOCTHI0 oTHOmeHmil La/Yh,
a Tak;ke MPUCYTCTBHEM COCTABOB KAK CO BHAYNTETbHOH OTPHIATEIHLHONE eBpo-
nmesoil aHoMaJieit, Tak u 0e3 wee. [lpmvewarennHo, 4TO mOCIEIUAS Xapakx-
TepHa 118 DIATIOQIPOBEX PABHOBIITHOCTel 0A3aIbTOB M He IpoABIeHa B adm-
posbix 1 cyGadupoBHX PABHOBHAHOCTSAX. DTO CBHUIETEILCTBYET O CYNIECTBEM-
HOIT poiiil KpHCTaaIn3annonnoi nuddepenrnmanum 1 GpakHOHTPOBAHIA TIIIA-
ruoknasa upnm GopMupoBaHUK 0Aa3aJBTOBBRIX JAB YyUacTKA M MaJaoil BepOsTHO-
CTH BOSHIUKHOBEHWs B XOJ€ TAKOTO MPOIEcca COCTABOB, MOXOGHBIX TpaXmTAM
HU;KHeH TOoJNIn.

«CoBMecTUMEIe» HIIEMeHTHl ;KeJe30MATHUEBOH TPYMUBL HNPHCYTCTBYIOT B
KosmuecTBax Jqnbo Gamsknx K cpemneangesntoBbiM (Co) miIn HECKOIBRO MEHD-
mux (V), nuGo samerso ux umpessimator (Cr, Ni). B cooTBercTBum ¢ atuym oT-
nomenusg Ni/Co u Cr/V B cyOmenounsix aHme3uToHgax 3HAYATEIBLHO BHIIIE,
YeM B AHAE3NTAX HOPMAaJIBHOTO PAMA IeaovHocTH (mpu OAMBKOH KpeMHeKmc-
gotHocTH mopon). Bemwamna ortmomenuns Ni/Co B colcTBeHHO aHZ@3MTO-
BHIX COCTABAX, KaK Npasilio, 3HAYUTEJILHO TPEBHIIIAET eJHHHUILY, TTO, TIO-BU-
IUMOMY, XapakTepHO A MePBUUHHIX OCHOBHLIX MAaTM, BHILIABIABIINXCS M3
MaHTHN OPH OTCYTCTBUH CAMOPOIHOI skene3nctToil (asel 1 He OperTeprnesIIns
cymecTeeHHOr0 (paximuonuposanus omusuna |[Horapko, Apyrionsu, 1983].
910 ocobennHo WHTepecHo B cpapnenud ¢ Goaee mmarum (0,87) smavenuenm
Ni/Co orHomens, o ydeHANM /15 naarnopuposoro Gasamsra (em. Tabu. 4).

Comgepsrannme Cu maxomdTCs Ha YPOBHE, He TOJBKO HE HPeBBIIIAIONEM
0OBIUHBI [Jf [OPOJ COOTBETCTRYIONEH KPeMHEKICIOTHOCTH, HO M OMyCKa-
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Tabamma 3

(%) B panneMesozoiicknx pyakannyecknx nopogax Opxcen-Cexenrnnexoro
paiioeoe MIHP

al o] S vl = |2

Zn| Mo W |Nb| Ta Zr| Hf |Cr|Ni | V[CofCu| | & |H| = | » 20 2
Sla xls [ = slg |

Ml & | N o [0 1 M
441 3.2(0,7]8.0) ~0,51415] 7.6 28( 23] 87[12) 32[350( 16|55]1,92|0,32(1,030,09/11,2
400 1,0[0.7(94[ ~0.6([380] 85| 491 4011201141 38|517| 16[45(2,8610,41{1,30[0,08[17 ,1
38| <<1,0]0,5] 8,2 ~0,3 |410] 7,6 | 66| 34| 74[11| 16/348 27|54]3,09/0.89(0,50(0,05| 9,6
46 1,2108(5,0| ~0,3|280] 5,0 | 86[ 40( 96[12| 28333 17(60/3,33{0,9011,30|0,09(14,1
43| <19 0,7(7,6 ) ~0,5(372] 7,2 | 52| 33| 96/12| 30|380[~15(52|2,75|0,54|1,02(0,08] 14
48 1,010,7 | 6,0 0,5 1335 7,3 [100] 42{130]16| 58|431| 12}46|2,62(0,77[1,26|0,06| 21
63| <1,010,7| — | — | —| — | 74| 42/140/17| 38J400| — |—|2,470,53]0,770,06| 20
48| <1,011,0 (8,3 | ~0,4 350 8,0 [110| 45[{1202011001464| 2144/2,25(0,92/0,66(0,04] 15
51| <<1,0 (0,81 7,0 |~0, 46 341| 7,6 | 98| 43|129(18| 68[430|~15[45|2,4 0,8 |0,93(0,05| 19
18] <<1,0(09]| — | — | —| — | 36| 40|220{46] 95{387| — |—|0,87]0,16[1,22{0,11| 11
- — | =128 — 65 3,7 —| —| —|—| —|17|>10l45| — | — | — | — | —
- — | —|26] — 125 28| —| —| —|—| —{67|=>10/45 — | — | — | — | —
— — — | 2,7 — |200] 43| —| —| —|—| —[|520|>1046| — [ — | — | — | —

—| = | —=127] — |163] 3,6 | — 404) >10}45

106] <1,0|0,8| — — —| — | 33| 25/120/19(3,2(608] — [—|1,31{0,28]0,72]0,21| 59

48| <1008 | — — —| — | 44| 30[110]18| 16/381| — |—|2,98/0,40{2,00)0,12| 17
68 1,005 | — — —| — |210] 76[110]28| 25(230| — |—|2,71{1,91]0,85|0,09 9.2
60) <1,01 1,6 | 8,6 | ~0,4 1425 7,0 |120] 46] 6B[17| 17]208|~22]61|2,70]1,82]1,9010,24] 7.8
87| <1,0(09(5,8 U7 415) 10,3 [190(150(120|30| 24[268| ~8|40]5,00(1,58]0,66(0,09] 7,0
62 <1,0]0,919,2| ~0,2 |425| 6,7 [120| 51{130{21| 15|286|~46(63]|2,43|0,92|1,34/0,18| 7.4
66) <1,011,3]18,2] ~0,4 1423} 7,6 |134] 68] 90)20] 18|232]~2056|3,4 |1,49)1,40(0,18) 7.6
JM3e BhOOens B TEOXT CO AH CCCP: smncenonnmii cnekrpanpnsil anasna: Be, — JI. JI. Tler-
Cu — JI. H. Opapeena; cmekTpox nMuvecknii amanua: Nb, Ta, Zr, Hf — JI. JI. Mamr u, C. H. ApGar-

Tabaunma 4

Pacnpejienenne P3) B ByIKaRIIECKNX nopojax yuacrkor Xan-Xapauu-Ama m Basm-Yaa,

T/ T

Kosnomenr | 25000 | 120y-0m-1854) | 13(97-2460/30)| 14(DT-2460/31) |15(BT-2460/34) |19(Y~TIx-1827)
La 30 35 27 20 19 44
Ce 61 73 50 41 25 82
Nd 30 46 30 29 22 35
Sm 4.3 9.7 6,7 6,4 3.1 B,S
Eu 0,76 1.2 2,0 0,56 1,4 1,05
Gd 3,0 7.6 5.4 6,1 5.2 4,7
Dy 2.5 7.3 5,4 5,8 oA 3,8
Er 1,3 4.9 2.5 2.4 — -
Yb 1.2 3,6 2,3 2.4 1,9 2,0
Y 14 35 20 23 23 17
P39 145,99 203,87 132.85 119,19 84,40 180,2
2P39 + Y| 159,99 238,87 152,85 142,19 107,40 197,2
La/Yb 25 9,7 12 8,3 10 23

I puMedan:me. Anana BLUIOJITHEH (‘IIL‘I\'TP(TX]]MI!'“'CF]'M MeTomoM, AHAJIRTHEN E. B. CM11IJ-

HOoBa M JI. A,

Mep.

Yypamosa, TEOXH CO AH CCC
—19 — HoOmepa npnﬁ COOTBETCTBYIOT H(Jl\ll]lr‘l\l npo

6 B TaGa. 1 m 3, B crofraxy — nonenodl uo-
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Cojep:kaHusA peknx dieMeHToB (r/T), Kpemwesema M Kaama (mac. %) B BYJIKAHHTAX

ByJaraHnTel KajJdupaTpoBbiX c'y:‘nueﬂoqumx aAcco
¢ TRAHAT AHHEMEe3030{ICKIX Ka,11-
B e S Banax CHIA
KOMIOHEHT MouroJ10-0X0TCROI BHYTPUROHTHHeH- | AprepTnna 1 BoJnBuA
TAaTbLHOI NoABNKHOT 30onul (MHP) [Hérman e.a., 1973] [zi‘_-]inski.ﬁ'[]_,ipman,
197
CTWGT
12-15 [ 810 2356 19 P | [w |@ | o |o | o
Si0, 49,61 | 56,11 | 58,79 | 59,80 | 59,32 | 52,92 | 54,44 | 58,64 | 56,3 | 54,3 | 61,1
K 0971 2,231 3,30 212\ 212 1,38 1,79| 231 | 2,24| 1,74| 2,49
Rb 24 92 86 92 " 38 67 132 65 37 55
Ba 500 976 | 1125 850 | 690 1160 | 1100 | 1200
Sr 410 | 1044 | 1100 | 1000 | 492 696 550 690 930 920 810
Nb il 7.0 7,6 - 8,2 — — — — — —
Zr 163 341 372 - 423 144 194 182 — — —
Hif 36| TR 12 ] = | 78 |}= A [ = £ =
Cr 36 98 52 210 134 o — = — — =
Ni 40 43 33 76 68 67 113 40 74 49 42
v 220 129 96 110 80 - <A i e =1 41
Co 46 18 12 28 20 35 30 18 - — —
Cu 95 68 30 25 18 44 40 21 — - =
La 27 — 30 | — — =X == 30 32 30
Ce 2 —- 61 852 —_ = — — 79 78 70
Yb 2.6 - 1.2 2,0 el = — — 1.5 1.8 s
P39 152 — 146 180 — == — — 165 | 167 150
K/Rb 404 430 | 380 ) 230 22 363 | 267 175 34 470 | 432
Ba/Sr 1,221 008 | 102 ass|| duel ] s | —= | 421 4.2 | 15
Rb/Sr 0,41 0,05] 0,08( 0,02 0,48 0,05 042} 049 | 0,07| 0,04 0,08
Ba/l'h 11 19 14 10 &8 — — .- 18 30 22
La/Yb - 10 .- 25 28 — = — — 20 17 22
ZriHf 45 45 52 — o6 — — — s = o
Ni/Co 087]| 24 2.8 2,741 34 1,9 3.8 2.2 . — —
Cr/V 016 0.8 0,5 1.91) 1,49 — — — - —_ o

~Ilpunmewanne Homepa npoG — te me, wro w B Tabm 1—3, NCTIONIBBOBAHHBIX TIIA pacye
CpejiHuX OHEHOK I BYJAKAHHUTOB OTHEJLHLIX Y4acTKOB. JlaHHBle B KomoHke (10—25) orHocsaTcs

eTCsl HUKE Hero. 3aMeTHM, 4TO TO ke MOYKHO CKa3aTh I 0 BTOPOM OCHOBHOM
Komnonente mopdupossix pyn — Mo, Otcyrersue «cmemmaansanunmy na Cu
1 Mo Gui710 oTMeueHo mamMu panee 1y c1aGoM3MEHCHHBIX TOPOUPOBHIX HHTPY-
smii JpmaHaTeKoro paiiona [Kosaas m mp., 1984].

Hawomen, cymecrsyer rpynna ajieMenton, B paciupejeJeHII KOTOPIX AB-
HOIl 3aBUCHMOCTH OT OCHOBHBIX TIOPOA000Pa3yOMHUX KOMIOHEATOR, B NEPBYIO
oYepefb KPeMHeKNCTOTHoCTH, Tuh0 He o0HADY:KWBAeTCH, Jub0 Takad CBA3L
CHIBHO OCJHOYKHENA TPONEecCaMil, BLINOIANHMI 32 PAMKIl TpocToro (Gparmi-
OHHOTO IJIapienius M KpueTaldmsaliim. Jro pyasable daeverTs: Pb, Sn, co-
liepiramuecd B DOBLWIIEHHA X NPOTHE Kiapros Komadectsax; Zn, Mo, W ¢ KoH-
TNenTpanuAMn, OIUBKAMT ¥ Kiapronnina; Li, xotopbiv cybuiesounnie aHgesn-
TOHLL 3aMeTHo oforamens, a Takaxe Be, B u F. Moskao nonarats, uro B pac-
TpeesieHI DIeMeHTOR dTOH TPYIIH 0cofeHHO 3aMETHO LDOABIAETCH BIVA-
Hie (BIOUIHOTO pPeikiMa CTAHOBIGHNH BYJKAHIYCCKIX OYATOB,

OBCYM{AEHME PE3YJIbTATOB

Pacemarpusas reosornueckue M Bo3aMOKHBIC IeHeTHYCCKNAe ¢BA3M mopdi-
POBBIX MHTPYBMIlL I CONYTCTBYIOMEro mM Mosuoaer-vensoro opyaenenuns Ce-
sepaoil 1 llenrpansmoit Mouroannm ¢ panHeMe3030MCKIMI KaAHHATPOBBIMK
cyOmenoIunMn 6a3aILT-AHIe3NTOBRMI BYJIRAHIIECKIMA ACCOTMAIMAMA, He-~
00X0AUMO ITpesiie BCErD OCTAHOBUTHCA Ha:

BEMIECTBEHHOI cuelndiKe YKABAHHLIX BYJKAHUTOB I ee COOTHOIIEHUAX C
AHAEe3UTONIAMT POACTBEHHBIX TeOXHMHUUYECKUX THIOB;

OOJIOseHNNT  cyOIeJOIHBIX BYJKAHUTECKIX acCOIUainiii B 30HAJIBHOI
CTPYKTYPe apeaja paHHemesosoiickoro marmarusma Monrono-Oxorckoit mog-
BHGKHOIT 30HbI;

HEKOTOPBIX ACIMEKTAX WX TeHeswca;
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Tabauna 5

CyOUIETOUHLIX AHNC3NTOIINLIX accomannii pasraubiX pailoHOB Miupa

Lllj‘dllﬂi'i ﬂlf’rlll-iHhUiUHiJHllH HIomoHNT-JATHTOBBIE ACCOIMATLITI £
FORTUHEHATOR BYITRAHNTH KAJTMHATPOBERIX 2
3anaj CITA CYOIIEOMHBIX accouarii Oc¢TpoBHBIe JYTH i
Hypuio-KamuaTteroit oeT- =
poBHOft  ayrn [Boawmmer | Becrounoe [Morrison, T
[Eysbmim, 1085] i Ap., 1984] [%Zgigﬂd'éf- 1930] [Jakes, | £¥
xapos, 1974k |—T— T — “?t;l,'tzp' 3
12) | @n | as | am |s—s l1i—124|1—2% |(10—25) wajen| @ | | 2
49,1}-(’1 52,66158.33162,12/50,2 | 54,8 [59.,4 | 62,1 53 —64 30,655 .5[58,2 59,5
1,031 1.20f 1,94 240 158 1,97 2,84 | 3.4 | 31—35 [ 2.3 50| 47 1,3
} o 29 1_:5 48 32| 35| AT 55 116—135 59 63 199] 75| 100] 31
900 11100 11750 11230 | 581 | 896 {1190 [1279 | 1400—1900 | 683| 567| 6381000 $50| 270
8:‘“'} 13‘_’ 1370 | 925 | 618 | 563 | 474 | 270 990—1600 | 943| 956| 642 700| 850 385
. a8 120 161 20| 6,4 |31.4]26,6 | 38,4 — — | = =]—=]—=.1 43
215 | 205 | 274 | 350 | 181 | 355 | 380 | 637 — 67) 121 93| 50 150 110
= — — 4569|786 | 94 - — | — —'4.,003.201 2,
S10 1 194 | 64| 23| 75| 32| 36 | 48 61—200 | 156\ 141 37[ 30| — 25?’;
1801 87 58| 25| 36| an| 14 6 28—70 50| 53| 22[ 20 — | 18
190 1b2 121 57 | 233 | 186 | 152 28 61—138 | 290 218] 120] 200] — | 175
17—2 3‘_{ 20 st ] 14 3 9—36 2% 191 12| — | — 24
6i5 67 &7 23 1107 ) 164 | 36 23 2124 150 143) 125 — | — 54
Zhj 40 [ 78 i1 200 24| 36 48 — — | — | —1 14 18119
‘J-;.‘» 72 1451 (132 | 33| 40| 64 T4 — — | — | —1 28 35 24
32,2 3126[3,8] 32]42 3,4 — — | = =1 21 1,2] 1,9
— — — - — — | — — —- — | = —=1=1|—= 68
iﬂﬁ 414 1 431 | 519 | 494 | 563 | 604 | 618 244—287 | 416 365| 218 200| 200f 430

: 1.5’ 1,311,231 0,94 1,59 12,51 | 4,4 1,2—25 (0,7 |06 [1,0 {1,4 1,0 | 0,7
0,03 Uvg* 0,03f 0,05/ 0,05 0,06 [0,10 | 0,20 | 0,08—0,23 [0,08[0,07]0.39]0,11]0,12| 0,08

3 38 29 26| 18| 26| 25| 23 10—16 11| 10[2,8 | 13[8,5 | 8,7
15 18] 26 23| 64175 (8,6 14 LB = e a5 R e
] el el RS GO/ I 8 IR o I e = i |z 5 4Tl %e
1,033 29(4,7] 1314 [1,0 2 QB=28 | = =] =] —fu=—|045
161111 05] 04| 0304702 |17 0,6—2 == | = | =045 ,~=.].0,32

;r."‘,.;iffff‘lf;"f COACDWAHN, B CHOOKAX — UHC/I0 AHAANAOB, 3BE3I0UKA — PACCYNTALO KAK CpeHee

ceA3n mophIPOBOTO OpyAeHeHIA ¢ KOHKPEeTHHIMH YIeHAMI MarMaTtnge”
CKMX acCOIMAIIi,

leoxmvudeckas cuenuduKra BYJIKAHNTOB PAHHEMER030MCKIIX aCCOIMATIIL
oupesiesIAeTCsA, B HEPBYIO odepedb, X HPHHALIE;KHOCTBI0 K KAJWHATPOBBIM
fasanbT-aHAesnTOBEIM IOpogaM CYOIIeJoUHoT0 PATA, BHCOKOH TJIHHO3eMM-
CTOCTHIO, yMepeHHOIl I BEICOKOH MarHe3uaanpHocThio, oforamenHocTbio 60ib-
IITHCTBOM HECOBMECTHUMBIX PeIKIX DJAeMEHTOB, 4 TAKIKe TAKIMII COBMECTHMEBI-
mu piaemegTami, kak Gr u Ni. [To MHOrIM TeoXHIMAYLCKHEM XapaKTePUCTHRAM
OH# MOTO0HB COOTBETCTBYIOMMM [0 KPEMHE3eMICTOCTII TOPOAM MIOMIOHIT-
DaTATOBRIX accoruanmit (em. tada. 5). OcHosHble pas3iamdna COCTOAT B MEHBb-
mem (0,8) ormomennn K k Na, mensmey cogepsxannn Rb n Goxpmem Zr u St
B KaJAUMHATPOBLIX Cydie oTnsix anmgesntongax. Ilogofuee mopoghl vacTo mpo-
ABJEHBL COBMECTHO ¢ JATHTAMI B THLIOBBIX 30HAX OCTPOBHBIX Iy, (opPMUDPYIO-
MUXCA Ha KOpe KOHTHHEHTAJIRHOTO THMA M AKTHBHBIX KOHTHHEHTAJIBHEIX OK-
paun [Boawmen, uw ap., 1984], npnuem mHepemko oHII BRIIOYAIOTCH B COCTAB

BYJIKAHUTOB MIOMOHITOBLIX © Jjartatopsix cepuii [Hyssawumm, 1985; Jakes,
White, 1972]. B caydae cosMecTHOr0 HPOABJIGHIIA JAaTHTLH, 0-BHINMOMY,
NpPeiNecTBYIOT KaanaaTpossiM cySmedounsy sy akamntay [Kyasevmm, 1985].
MNyeonimecs crejieHin IAI0T TAK/Re OCHOBAHHA NPEIIOIAraTh CYNEeCTBOBA-
HUe HOCTeNeHHbIX IIePexonqoB Me:Rkay C}"GI]_IB.HD‘-IHI»IMH Ra/JuHaTpOBbBIMU, HIOIIO-
HAT-JATHTOBBIME B COOCTBEHHO H3BECTROBO-I@TOUHBIMII aH/(e3HTOMTHBMI ac-
COTLMATLHAMI.

Bumecte ¢ tesm, Kax ObUTo [ocTATOYHO YOEAUTEABHO MOKABAHO HA HpHMepe
BepxHemanoneH-ueTeepTuynsix  gas  Hypumo-Hamuarckoii ocrpopHoil 1yru
[Bonsmmern, u ap., 19841, ects gocrarounsie ocHOBAHIA [JH BH{eJeMHA CAMO-
CTOATENBHON RKATIHHATPOROI cybmenounoil cepun. B padore [illapros, [Iser-
Kop, 1984 ] kamnHatporke cybimeodnne cepuu paccMaTPUBAIOTCA B KAUCCTHE
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CaMOCTOATEIHHOT0 CKBO3HOTO THHA MarMaTHYeCKHX Cepiuil, BCTPeYamierocs
B 0OJBINIANCTBE TFeofHHAMUYECKHX CATYANME H XapaKTepu3yomerocd riayimm-
HOCTHI0 WHAMNNPYIOMAX MarMooGpa3osanHue TIPOIECCOR,

Paccmorpennsie B Hacroameil craree gaHHEBE (cM. Tadx. 2, 5, pume. 2, 3,
D) CBUJIETEJBCTBYIOT O TOM, 9TO KaJHHATPOBHIE CyOmeno4Hble aHIe3UTOW/HEE
accormuannu, nogo6Ho natatoskivM [Taycom, 1982 ], Tunmunn pia marmaruama
BHYTPHKOHTUHEHTAJABHHX NOABIKHEX 30H. OGorameHHOCTs BYJIKAHUTOB
GONBIIMHCTBOM HEKOIepPeHTHHIX PEIKHMX HIeMeHTOB, a Takke ZT PONHHT mX
¢ TpaxmTaMm N TpaxuaHJeanTaMn KOHTHHEHTANLHHX pudroB, yra3spasf,
Kak cmpaBefauBo ObTo otMeueHo B pabore [Boxawmern u nap., 1984], na dop-
MHpOBaHIe 110 KpaiiHeil Mepe gacTi M3 HUX B 00CTAHOBKE PACTH/KeHHA.

M Bce sxe HanGonbinee cXONCTBO B pacupefe/eHAN O00JBHITHHCTBA ITETPO-
TEeHHBIX W PeJKUX DIeMeHTOB Hal/I0gaeTcAa MeRAY KalUHATPOBHME cy0menod-
HBIMH AHAe3UTONIHBIMH BBICOKOTJINHO3EeMHACTBIMHA ACCOIIHAIINAMU BHyTpHHOH—
THHEHTANLHON IONBNHON 30HBI, OCTPOBHEIX AYT U AKTHBHHIX KOHTHHEHTAJIb-
HHIX okpamH (cm. rtabia. 2, 5, puc. 2—35). [locraTodHo 3HaunTeTBHEE KosebHa-
HUA M HeperhITl[e TeOXHUMHAYECKMX Xap&KTepﬂcTHK HE JJanT moKa HaIeKHbIX
KpnTepHeB pﬂSJI]I"[Hﬁ ME'JHI[Y acconualAaMI JaHHOTO THma, pa3sBiuThIMA B pﬂS—
HEIX TeKTORIYeCKNX oficranopkax. Oprako HeoOXoAHMO yKasaTs Ha CYMECTBO-
BaHIe B HHUX NPHHINONAIBHBIX pas3amuuil pe:smMma Kuciaopojpa. Hamewaercs
aBa ocHoBHHIX TpeHna Fe,04/FeO (cm. puc. 4): ommi u3 Hux coorsercrsyer
OTHOCUTENHHO  HEBHICOKOMY  YPOBHIO OKICJIHUTE]I BHOTO NOTeH[HAIa
(Fe,03/FeO << 1), BospacraiomeMmMy B HKpPeMHEKHCIbIX WIGHAX AacCOI[UAII,
OPYToi OTIHTAETCA BBICOKON BeqmInboil atoro ornomeHnd (>1) B ocHoBHAIX
U CPefHHX WieHaX U ee CHIGKeHMeM B KHCHHIX, e 8HaueHus Fe,03/FeO ne-
pekpeiBatoTes B obonx Tpenpax. Jluas paccMaTpMBAaeMBIX BYJKAHUYECKUX Ac-
comuanuii MHP xapaxtepen Bropoit Tpemm, mpuaeM B PaHHNX WIeHAX HEKO-
Topuix 13 HUX (Tpaxmrtel Xaa-XapanH-AMa) 0TMEYaloTCS aHOMAJBHO BBHICO-
kne sHavennsa Fe,0y/Fe0 (>3,5), rosmomno, obycloBiennsie mOABICHHEM
TeMaTHuTa. -

PacnpoctpaneHHOCTs KaJiMHATPOBLIX CYOIEJOUHEIX AHIC3HTOHZOB B Ta-
KHX KJacCHUeCKNX NPOBHHIMAX MexHo-mopduposoro opyienenns, rax Ce-
sepo-Amvepuranckne n [lepyaucko-Yumnniickas, jaer ocHoBaHue IpPeRuoJa-
TaTh UX NPHCYTCTBHE B OONBIIHHCTBE PailoOHOB MeTHO-OPPUPOBOTO OpPyLeHe-
nust, chopMUpoBaBUIMXCA HA KOPe KOHTHHEHTAJBHOTO THHA. 3aMedeHo
[Kpnsnos, 1983 ], uro ysesanmvenne gosn coOCTBEHHO JATHTOBLIX I MOHIOHATO-
WIHBIX TIOPOJ[ 31eCh CONPOBOKIACTCH CMEHOH MeTHOro OpyJeHeHHH Cye-
CTBEHHO MOJHOJeHOBBIM.

CpaBHuBaf XWUMHUUECKUIl COCTAR AHJAE3NTONHEIX ACCOIUAIMI paifoHOB
MeTHO-IophHpoBOTO OpyAeHEeHHA, chopMUPOBABIIMXCA HAa Kope pas3HOro TH-
na {em. pue. 2, 6, 5, 6; pue. 7), M0iKHO YCTAHOBHTE, ITQ CMEHE OKeaHHYECKOTO
OCHOBAHIISI OCTPOBOJYFKHEIM W KOHTIHHEHTAJIbHBIM COOTBETCTBYCT BO3PACTaHIe
MEJOYHOCTH 1 KAJIMeBOCTH PY-
HoHOCHEIX accormanuii. Ilpn
ATOM KaJlHATpoBBIe cyOmie-
JOYHBIC AHIE3UTOHIBl HAXO-
aATCA B peruonax ¢ mHamubosee

Nk
6 %
\"a';ﬁ
N
N\
4 Woworumel Pt

W Aamume!

o

K,0, mac.
o
1
x

® @
o, & S B =

Puc. 7. JImarpamma K,0 — Na,0

AHAE3HTONAHBX ONOPOO H3 BYJKaHH-

YeCKUX accoluailnii pailoHOB Me[-
\ HO-NOPPUPOBOr0 OPYACHEHUHA.

2 e L R P N 1—3 — TOYKH COCTABOB BYJKAHMYECKIX

ardeaumo— & Tpaxuwakdeaumesl nopon yuyaerka Nywsmpryun-Ton [Ke-

Eazanemel % %3\ o mpaxuaHOesumo- nexunHCKae, JIvaunoknii, 19711 (1), Qg—

7 »* * Basoasmel XOHCKOIO iMOC('ﬁh‘UBL‘HHﬁ n ap., 1973)

* (2) m Baamyabckoro (3) npornbos; 4—

7 — ByJKauudeckne accouuanmm paitg-

HOB MefHo-TIopdnpoBoTo opyaeHennsa [no

| T A TR Kpusrosy, 1983); snmkpatoHusie (4),

o 7 Z 3 4 5 6 7 AMUMMOTEOCHHKIHAIbHEE (5), BINDBren-

3 c CHHKJIMHAJBHBIE (6), BSBre0CHHKINHATbL=
Na,0,mac. /% . Hble (7),

N
X
s
4
e % X ox
~ O

88



MOIIHOH M 3pesoll KOHTHHeHTajbHoW Kopoit (Augel, Cesepuaa u I[lemr-
panbHag Monroans).

Pauee 6b1i10 nokasano [Kosaab, 1982], uto B 30HanbHOM apeane paune-
Mmeso3oiickoro Marmatuama Monromo-OxoTckoll 30HBI IMET0YHOCTH MarMa-
THYECKHX accoluaiuii BodpacTtaer ¢ yIPEBHEHUEM BO3PACTA CTPYKTYP OCHO
BaHUA (WIN CTeHeHBIO AHPQEepeHNnpPOBAHHOCTH H «3PEJOCTIY JHTOCHepHoit
nanTh). B cooTBeTeTBHE ¢ ycTaHoBAEHHOIH 30HANBHOCTHIO [3oHeHmaiH u mp.,
1973; Me3so3soiickaa I KaiiHosoiicKasa TeKTOHUKA..., 1975; Hosaus, 1982] cyo-
nIeJI0YHble BYJTKAHUYECKHE ACCOIMAILNII PACIOIATATCA B Hepudepmaeckoit
30HE MATMAaTu3Ma MOBBLEHHOW wexounoctu, ofpamisnomeil XaHToHCKY©O 30-
HY W3BeCTKOBO-IIEJN0YHOTO Marmartuama (cm. pme. 1). OrTHocuTesbHO MeHee
meroaHsle u doJee MarHe3maJLHLIE aHAe3nToda3ajbT-TPaXHAHIe3UTOBRE ac-
conmanuu Opxonckroro n Ipegxonraiickoro npornbos HemoCpejAcTBEHHO 1P~
MBIRAIOT K XaHT3IICKON o0JacTH, CHMMETPHYHO paclojiarafich Ha Iepecede-
npax DBamaronsckoro un Ononcko-CeseporoGniickoro TpaHMYHBIX Pas/JoOMOB
sonoit Opxonckoro mopora. Boaee mesnodnsie TpaxuT-TpaxHaHIe3UTOHABANB-
TOBBIE accoluannm ydacTkos Xywkupryna-Tos n Xan-Xapana-Ama HaxomnT-
cA B TayOmHe 30HBI MarmMaTH3Ma MHOBBIIEHHOME [e/]109HOCTIT.

B nmammoMm cayuae pasmenieHne KaJanHATPOBBIX CyOMIeqOTHBIX ACCOMUa [T
OTHOCHUTEJBHO 30HBI M3BECTKOBO-IIETOYHOTO MarMatusMa u «0aToaMTOBOrO Hjl-
pa» apeaja aHAJOINYHO IIOJIOFKEHNE) TELIOBLIX 30H BYJIKAHIYCCKUX VD U aK-
THBHBIX OKPauH KOHTUHEHTOB ¢ MarMaTH3MOM HIOMIOHUT-TATHTOBOI M KaJli-
HaTpopoil cybGmenounsix cepuii. llpunnmununanbHoe OTIMYNE BHYTPHKOHTH-
HEHTANLHOH MOABM/KHON 30HB 3aK/II0YALTCA B CHMMETPHYHOCTH 30HAMBHOCTH
IEeJOTHOCTH OTHOCHTENBHO 0GJacTili NM3BECTKOBO-IEJ0YHOIO MarMaTH3Ma, ee
JABYCTOPOHHEM BCTpegHOM Xapakrepe no otHomeHuo ¥ Cesepo- i LleaTpannio-
MonrosipcKoMy JOKeMOPHIACKHM CTPYRTYPHBIM OJ0KaM, pasieJeHHBIM Iep-
nuHEgaMu XoHTalickoil somer [Hosaas, 1982]. Cymecrropanie KaamEaTpo-
BOM acHMMETPHU IIeJOYHOCTH e¢ KPLLILEB H03BOJIAET NPEeJH0araTh BOIMOK-
HOCTEL 00HADY:HEHHS PAHHEMe3030ilCKHX acCOoIaluii JaTHTOBOrO THIA B 10T0-
BOCTOYHOM KpBITe 30HBI MarMaTH3Ma [OBLINEHHON IeJOMHOCTI.

Ilpepmnosenanie gas ofpacHennA marmatuueckoil axrtusuoctin Momromo-
OxoTckoil 30HE B Me3030€ reojmHaMHYeCKIIe CXeMBLI J0CTaTOYHO NPOTHBODE-
anpbl. OHa paccMaTpHBaJdach KaK: 30HA aKTHBHODO TPaHCHOPMHOTO Pa3ioMa
e o0racTH Haj Noxoroil ceficModoxanbpoil somoit |3omemmaiin u xp., 1973;
Mesosoiickas n KailiHo30#cKan TekToHnKa..., 1975]; sona cpeunno-oKkeannIe-
cKoro xpe6Ta, DOJIBHHYTOr0 N0J KOHTHHeHTa 1pHYI0 ity [Hosaaenko u ap.,
1984; Kyspunn, 19851; ofaacts p3ammojeiicTBus KOHTHHEATATBHHIX MHUKDO-
OJAT ¢ COOYTCTBYOIAM MarMaTH3MOM ropavdnx TOYE€HR Ha npu:rerammﬂx Tep-
puropuax [3omenmaiin, 19841, u gp.

Mbi cunTaem JoCTATOYHO MepCHeKTHBHON palodyio Mojeldb, B OCHOBY KO-
TOPOIi N0J0KeHO pa3BuTHe KpynHoro kynoiaa (o6macTH) TepMalbHOIO pasy-
nJ0THeHHA autocfepsl ¢ oceroil wacThio B oGaacTn XaHTIHCKOro HOXHATHA.
Hauxoskenne atoro npoiecca na guddeperunpoBanuyo B pasiuaHoil cremeHi
auTochepHy0 IINTY CHY/KAT NpHYNHON MarMaTHYecKoll akrtusHocTH. AHa-
au3 reoxummueckux fgadaumx [Mesosolickag u KaflnosofcKas TEKTOHUKA...,
1975; Koransn, 1982 ] nokaswsaer, uto paunfosee BepOATHLIM WHHIHATOPOM
MarmMooOpasoBaHus MOTLYT OGBITH OBEHNJbHBIE TEILIOMACCONOTORKH (MHTpaTe-
JypHUYeCKNe PACTBOPHE), KaueCTBeHALl COCTaB KOTOPHIX CBA3AH ¢ TOMIUHOR i
CTeNenbio «3pesocTimy (AuddepennuposaHHOCTH) KOHTHHEHTAJIBLHOH JuToche-
pui. VMenHo 570 oupenesiser CXOECTBO THOA IEJOYHOCTIE PAaBHOOOPASHBIX
MarMaTH4eCKUX IOpPOJ B OHON 30HEe HmeJOYHOCTH apeaja MarMartHaMma.

B ocesoit Xouraiickoii 30He apeana, B 3Ha9IuTe.]bHON CBOCIl 9aCTH HMEB-
meii MeHee AuQQepeHIIPOBAHAYI0 KOPY OKeaHHYECKOTO THIIA, TEPEKPHITYD
MOILHBIMHI  OCajKaMI Iajeo3oiickoro oxpamHHoro Oacceiina [3JoHenmafim,
1984], gopmupyerca cBomoBoe momHATHE ¢ GATOJUTOBBIMI II DO0J€€ MEeJKHMI
MHTPY3HAMH TPAHHTONIOB HOPManbHOTO PAXa ImesouHocti. B ero obpamie-
HUN BOBHWKAKT pudrononobHbie nporndsl, orpaHHYCHHEE TAyGHHHBIME Pac-
KOoJaMi JHToc(hepsl, ¢ MarMaTHusMoM CyOIIeJ09Horo I MEeJ0THOTo PAT0B.
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Cxema MarMoo0pasoBaHusa KaTWHATPORBIX CYOIETOUHKY AHTR3NTOMTHLIX
acconmanmii J0AHA TAKMe YYUTHBATEL CJAGNYIONEe: NPUYPOICHHOCTH aHIe-
SUTOBBIX MOACOB K AKTHBHLIM 001aCTHM ¢ KOPOH KOHTHHEHTATLHOIO THOA TN
goHaM e¢ (oPMIPOBATIIT; reoXIMMEIECKYH CHeUPUKY aHge3TONI0R pasirird-
HOIl IeJOYHOCTH ; HeoJHOPOTHOCTH, IPEePHBUCTOCTEL PACIIPETeIeHIIa KOMIIO-
HEHTOB B IOTAX COCTABOB M3YUCHHbIX BYJKAHOTEHHBIX aCCOUAINIL, HEPEIKO
AMeIoMuX AHTHAPOMHYIO TOCHeI0BATeALHOCTh (GOPMIPOBAHUA 1 PA3NHUNA B
pacupenexentn P39 MemIy oTIenbHLIME TPYIIAME BYTKAHITOB; BECHMA BEI-
coryio ppariuornposasaocts P33 i nepeceuenne KPUBLIX HIZKO- U BHICOKO-
KPeMHHUCTHIX TOpPoJ Ha puc. 0; KeapnHopMaTHBHBIE coctap Tpaxmndas3aabToB,
TPpaxuaHgesnTotasadbTOB M TPAXHANLE3NTOB, 3aBCPHIAOI{NX (OPMUPOBAHIIE
accounaimii; NposSBIEHUE TMO3THUX KICJKY JAupdepeHnuarons npenMyne-
CTBCHHO B CYOBYIKAHHYECKOH I MpHIOBePXHOCTHOI (arnnax B gopye Hebons-
IAX HHTPYBUBHLIX TeJd TOPHIPOBOTO W CYOBYIKAHNICCKOTO O0AMKA I COOT-
BeTCTBYIOMEIT bToMy «rinrHBED (10 70—75% Si0,) Tpeun cocrasos, ABIA0-
MUACH HemoCPeIcTBEHHBIM HPOJ0/;KeHHeM IIPOrPeccuBHoil BeTBH TpeHga Co-
CTABOB BYJKAHNTOB 3aRJIOUATENLHOI cragmil (OPMUPOBAHIS AcCCOHUAIII,

B CRBETE M3JT0MKEHHOTO ONTHMATbHON npepacrapiageTcd Molgelb ¢ HeOJHO-
KPATHBM TapiuaTbiLiM [LIaBIeHHeM OOIKOpOBOTO cyvhcrpara (BeposThee
BCEro, TpaHATCOAEPIKAMEro) NPH yYacTHH WHTPATEIIYPHUYCCKLIX MOTOKOB
Gmonmor, Memmomeics creneHbpI0 MAABIEHHS 1 BePTUKANBHEIM IepeMenie-
HIIEM 09aT0B MarMooOpasoBaHiis.

@Dasza ROPOBOTO PA3BUTUH PYAOHOCHBLIX ACCOUMALMIT, OYEBHIHO, 3aBep-
maeTca (GopMupoBanmeM NOCTATOYHO KPYIHBIX OCTATOYHBIX MarMaTiueCKIX
o9aros (Kavep) AMOPUTORON MaUMpr, OCTHIBAHHE H KPUCTAAIU3AIMOHHAA Titd-
gepennuanua KoTOPoil AT CHEKTP COCTABOB CYOGBYJIKAHNYIECKUX W IIPHIIO-
BEPXHOCTHBIX TOPQOUPOBBIX MHTPY3UH OT AMOPHTOBLIX MOPHUPHTOB [0 IPaHUT-
noppupos.

YeTaHoBICHHBIE CIOMHBIE B3alMOCBA3H PASHOOOPA3HBIX TIPOsABISHNI MaT-
MaTH3MA B paiionax mepHo-nopduponoro opynenenus MHP cpugereancrsyior
0 HeoOXOTNMOCTII BHIEGJEHHA W aHAIN3a KPYIHBIX PYIHO-MarMaTmdecKux
CHeTeM, BRAOYAOIMNX (AN3Kne mo spemend (opMupoBaHuf mophuposyio u
BYNKAHAIECKYIO AMIC3UTONAHYI0 cyOmenoumble acconuanni, mofoliHo ToMYy
KaK HTO CHenaHo Aa# JaTHToBHX cuerem Bocrtounoro Sabaiikanna [Taycom,
19821, TMopoOuwii amanama momsken Takske YUATHBATL 3aKOHOMEPHOCTH HPO-
ABJNEHIA TPAHUTONIHOTO MATMATH3MA, HEIMOCPEACTBEHHO NPeNIiecTBYIOnero
BYJIKAHNYECKON AKTHBHOCTH.

B cpasm ¢ 5TuM ne BhI3piBaeT coMmennii HeODXOMIMOCTDL HeJeNaApABIeH-
HOro mM3ygenusg ﬂOEI[HOHBHGOSOﬁCHIIX 158 paHHeme:soaoﬁcmix BYJKAHNICCKILX
accolmanuii 0CHOBHOTO — cpejiHero coctasa obaacteil, obpamasiomux XoH-
Toiickoe n Xauraiickoe mopusTHs. B nepsyio odepenn 3ac/ayskuBaioT BHITMa-
HHA 50pTa BYJTRAHUTECKUX BOAJWH ¥ BLICTVIILI d)yHI[aMeHTa MeH IOy HuMa, 30-
HbBI TPAHUYHBIX PAa3NOMOB M IONEPEYHRIX HAPYITEHMII THIA «I0POr0B», POJIb
KOTOPHIX B DA3MENeHHN JHJO0TeHHOTO OpPyJAeHeHHH YyCTAHOBIEHa JOCTATOTHO
omuosHayno [Muxaiinos, IlaGaxosckmii, 1971; HKopaas, Hwuvos, 1984].
VuuThiBas C€/I0/KHOCTH BOBPACTHOIO pacdjeHeHNA MO3THENASC030HCKIX 11
PAHHAEMe3080IICKIIX BYJIKAHUTOB 1 SHAYNTENHHYIO PONNPOBAHHOCTL TOCAS-
HUX, Ha [OePBHil miad HeoOXOAHMO BHIIBHHYTH H3YUeHHe FeoXuMmdeckoi (n
HIHPOKOM CMIIC/Ie) CremunuKkn BYIKaHN3MA 1 Bhiesenne mopHupoBsx MHTPY-
8, KOTODHEe B3aYacTylo paccMatpuBanTCcA Kak BYJTxaHduecKHe o0pasoBaHus
anbo BHJATOYAIOTCH B ;KUJBbHBIE cepuua mpequecTsyIonux l‘pﬂHHTOl‘lI[HbIX HH-
TPY3Wii.

3AKNKOYEHME

Hasectnoe mopduporoe opygenenune Cesepuoii u I{enrpazsmoii Momro-
JUA MMCET TecHble I'eoJIOrMuecKne U, mo-BIHMOMY, TeHeTHUeCKNe CBABI C aH-
JICBUTOMIHEIME  BYTKQHUYECKHMH ACCOLUAIMAME  PAaHHEMe3030HCKUX mpori-
6o, obpamagomux XoHToiicKoe TOTHATIE.
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Tunuano nas pailonon Megwe-mMopHUPOBOTO OPYICHEHNS COYETAHME MAT-
MaTTIECKIIX aCCOTMAI[MIT TPeX THIIOB: MpeJmIecTBYONel rpaHnTougHOl, CVO-
IEeJOUYHOH BYJAKaHUUeCKON aHge3uToIIHON W TeCcHO CBABAHHOI ¢ IocJeueil
nonduponoir (coGeTnenno pyLOHOCHOI).

Paunemesosoiickine BYIRaHMUeCKHe ACCOIMATIINN paccMaTpusaeMoil  of-
JACTH OTHOCATCS K BLICOKOTJITHO3EMUCTBIM KaIUHATPOBLIM CYOIemoqiIoro
pana. Dyawapnter B nux oforanieHsl HeKOeDeHTHBIMI PEIKIMIE dieMeHTaMn,
a4 Taike xpoMom M puxedeMm. Takme accompar(im, OYeBWIHO, THONYHEL JUIH
BHY PPHKOHTHHEHTANBHOH I0BMHOII 30HE. B TeoxnMuueckoMm niane omu
1o o0EB RAAMHATPORKM CYOIIETOUHbIM U IIOMOHENT-TATHTOBEIM aCCOTHal{IAM
TBLIIOBBIX 30H BYJIRaHNYECKHX AyT, (QOPMHPYIONIIXCA Ha KOHTHHEHTAJIBHOI
Kope, W AaKTHBHBIX KOHTHHEHTATBLHBIX OKpPaWH.

Cpenn paceMoTpeHHBIX BYJIRAaHIGECKHX accollHamiil seimeasioTes Gosee
MarieanaabHLIe 1t OTHOCHTEILHO MeHee IeJo9Hble TpaxraHgesuTolbasanint-
rpaxnanjeanrosnie (Ilpexxoaraiicknit m Opxomexnit nporuGnl) u TpaxuT-Tpa-
xuanpesuroGasansrosste (ygactin Xad-Xapauu-Ava n Xywmwpryuma-T'or).
HleiowrocTs acconuaymit CoOTBETCTBYET HX HOJO;KEHII0 B 00.1a0TH CyOuienod-
HOPO W IeJ09H0T0 MarMaTu3Ma 30HAJILHOTO apeajja paHHeMe3030iCKoro Mar-
maruama Mouroao-Oxorekoit nogpmmnoil 3omst. OnpenejeEHOe TeoxuMage-
CKOE CXO[CTBO € CYOLIQMOTHBIMI TOPOIAMI KOHTHHEHTAIBHLIX Pu(ToB 1 mpu-
YPOTCHHOCTE K 30WaM TIYOMHHLIX Pas3qoMOB CBHUIETEILCTBYIOT 0 CYMIECTBORA-
HII yCJOBAM PACTA:ReHNsA, M0 KpallHel Mepe B oT[edbHble TepHoisl ux Qop-
MUDOBAHIA,

BoaHiKHOBEHIE KAJINHATPOBHIX CyOIMEN0UHBIN §a3aJbT-aHe3UTOBR X MATM
MOSKHO CBABATH € HPOHECCAMH HEOMHOKPATHOr0 WapudainHOro ILiaBiCHN
HOIROPOBOTO cybBeTpara MpH yIacTHH MHTPATENIYPUICCKIX TOTOROB (PIHOn-
mon. Cramosaenne pyJoHOCHHIX BYJKAHIIECKNX ACCOUUAINI, IO-BHIAMOMY,
3anenmaaoch (GopMIpoBaHNEM KODOBBIX o4aros (KaMep) JiOPHTOBOH MarMul,
B pesyabTtate ocTeiBauusg um jpuddepenipanuu KoTopoii ofipasoBaiiich MarMEL
nopHrIPoORLIX WHTPYIMIi.

Panuonaneunie nonckn moaudgen-megno-nopdiuposoro opyiaenenna g Mon-
FOJHT JIOJZRELL OTNPATHCA Ha IeIeHANPABAEHHOE TeoJ0MNYecKoe 1 TeoX M-
YecKoe H3yIerne BYJTKAHMIeCKNX acCOI[HAIHi OCHOBHOID — CpemIHEero cocra-
BA W COMYTCTBYIONMX uM accoigmarnuii nophupoesx wuatpyasuii. Cpemn mep-
CHCKTUBHLIX B HTOM OTHOLIeHmu obiacTeil Ho3gHenale030iiCKOro I panmemMe-
B030ICKOr0 BYJKAHIZMA TepBOOUYEPEIHOTO BHUMAHUA 3aC/VAKHBAIOT pafioHbt
I0rp-3anagHoro obpaviieHns XHHTHHCKOTO TOTHATHHA.

Artopm npusnarexanusl csoum kKouneram mo Conmectmoil Cosercro-Mon-
rosnekoit reonornueckoil axemegun AH CCCP u AH MHP u anazutnxan
Mucraryra reoxmyin um. awagemuka A. I1. Busorpamosa, Ges momomu Ko-
TOPH X OBIII0 Gbl HEBOBMOXHO BLIIOJHEHNE NAaHHON paloThl.
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HO. M. TPOLWMH

ACCOLIMALMA PEOKOMETANBbHBIX NMIMKOMA3UTOBLIX TPAHUTOB
C BbICOKOKAJIMEBBIMU U3BECTKOBO-LUEJIOYHbIMM
BYJIKAHOMNYTOHHUYECKMMHU CEPHMSAMH NMOPOL

Ilom pemkoMETAINLHEIME IIOHOMAKTCH MOPOIEL TPAHHTHOTO COCTABA, CY-
OIeCTBEHHO 00OTANIEHHBIE PeIKHMHE IT JIeTYYHMH dJeMeHTaMiu. AKajeMug
JI. B. Taycon [1977] Buigesnsier cped pefroMeTa/ILHEIX ILIOMABHTOBEIX Ipa-
untos (PIIT) rpanurii rnasuoll danwn (Hass) u ocobenno ofoTaniennsie -
TOPAALHBIMA PEIKIMI dJIeMeHTAMHI TPAHNTH Antui-Gropucroii damun (Hassr).
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K nocaenmemy Tumy B IIPOROM CMBICIE OTHOCATES HOPOABI TPAHHTHOTO COCTARA,
copepsRalie B KaYecTBe XAPAKTEPHBIX MHHEPAIOB CIIJL, TONA3, aKUeccop-
uote musepanst Ta, Nb, Sn u gp. Cpegun pegkoMeTanabHLIX TIIOMA3HTOBLIX
TPAHUTHEIX HOPOX BHIJEAAIOTCS (aunn rayGHHHOCTH: BYJIKaHHYECKAA M CYO-
BY/IKaHNYeCKAA (TOMA30BRe PUOJIMNTH, OHFOHUTH, BIALBAHA); runaduccanbuans
(duorurosele, asycaioganvie PIIT, anrwonmToBBle IPAHATH, AHOTPAHNTHE
W T. m.); rayGurHas (Tonas3-ienugoNnT-aap0nToBEe TermMatutsl [mo Baagn-
kuny, 1983]).

Bee runoresst, obpacuaomme otpazosanne PIIT, mommo pasturs ma ve-
TBIPE TPYIIILL,

1. Tumoresa MeTacoMaTHYECKOTO 00pPa30BAHUA JTHTHI-PTOPHUCTHIX Tpa-
HUTOB B Pe3ydnTare WaMeHeHWA HOoPOd Moj BAMAHUEM METacoMarusHpyiouiinx
duougos merampno pazpaborana II. C. Kopssumexum [1972], A. A. Beycom
u coapropavn [1962], I1. B. Kosamem [1975] u np.

2, T'nmotesa marmarmueckoro npouexosrmpeans PIIT. HanbGonee pamane
ugen o0pazopanug Marvartndgeckero PIIT mpumamreskar . @epriocony,
B. 9mmoncy, B. JIuaprpeny u K. Qeunepy. Ilo ux MHeHMI0, paciiassl TpaHm-
TOB 10M00HOT0 THMA (OPMHUPYIOTCA B pe3ylibTaTe HAKOIUIEHWS JeTYIUX B
anmuKaJAbHBIX KYIO0J000pa3HbIX BhicTymax marmMarmuyecknx kavep. Ilo mpep-
crapienuio A, E. Depemana, pegrkoMerannbHbie TPAaHATH 00pa3yoTea B pe-
3yJabTaTe KpHeTaaausanuoHHol puddepenimanun rpanmuTHoii marusi, Mar-
MaTiyecKas Tumoresa Xopouo aprymedtuporana B paGorax O. [[. Jlesnnkoro
¢ coapropamu [19631, JI. B. Tayvconma [1977], B. 1. Kosanenxko [Kopamen-
ko B. 1., Kopaxenro H. I1., 1976; Kosanenro, 19771, M. I'. Py6 n coanro-
pos [1978], P. JlixexoGcona u ero komier [Jacobson e. a., 1958]. B. 1. Ko-
pazgenro [1977] ¢ naubonnmeil monworoil pazsua mwien oHpasoBaENA PeILRO-
METANTLHBX JAHTHH-OTOPHCTHIX rpaHUTOR TyTeM IaIybokoil puddepenymaimnn
o0blupoit TpannTHOl MarMbl. Mesiiy MeTacoMaTHUeCKOll n  MarMaTmueckKoit
THOOTe3aMN HeT HPIHIHIHAJBHLX EpoTusopednit. dro omeuan A, 11, [uus-
oypr [1972]. Ectb cropoHHnKn rumnoresnl mpomcxosspenna paciiiapos PIIT
B peayabrarte gukrBaimu rpaHutasx vary [Maparymer n oup., 1983; Po-
oun, 1982].

3. I'mnoreza ofipazopanna pacnnares PIII (amoporemmuix rpamuron 1
TOMAROBLIX PUOJNTOB) B Ppe3yiprarte apaTeKkTHdecKoil nnddepennmamuu B
HIGKHEKOPOBBIX 04arax moJ BAUsHUeM Teraa 0a3aibToOUTHbN MATM passuia-
eTCH aMepUKAHCKUME 1 aserpanuniickumi yuensimu [Burt e. a., 1982; Chri-
stiansen e. a., 1983; Oates, Price, 1983; u ap.l. Ilo muenmo . Bapra u co-
aBTOPOB, HPH 3apOsRIEHNUIT TONAZ-PHOJINTOBOH MAaTMBl CHAuajJa M3 0dara Bbl-
TIABJIeHNS OTTOHANNCH BOJA K BOMOCOepsRalfue PACHIARLl, TPH HTOM 0CTA-
ToK oforamanzca F u guroduasnnivmn saementamu, OH maasmicsa mosjHee,
JaBas TONAB-PUOJNTORYI MarMy. ApBTopbnl caMim YVKasbuiBalor, 970 cmocod 06o-
ramenua ocTarka InToPUILHBMI aneMentami He acen. 3. . Ilerposa [Me-
TamMopduueckiii RoMmaerc..., 19751, B. A. Maxpwruna [1981] u npyrue nc-
CJACOBATEN OTMETAIoT, 9To IIpH IepepacTaHnm MeTaMopdmama B TPaHUTH-
3a1i110 006pasy 0IMeca TPAHNTH I HETMATITH MOTYT COMEPIKATD PEJIKOMEeTANLN h-
HYI0 MHHePAAM3ANNio JUIL B He3HAUNTEILHLIX KOJNYECTBAX, HE JOCTUTAI-
MMX TpoMbIIITenHnX MacmTados. Bojee naTeHcMBHOI pejroMeTaNILHON MI-
HepaJan3ainiu ComyTeTBYIOT NpHanaku Oonee rIyOHHHOTO MCTOYHHKA PEIKUX
DIEMEHTOB, OCHOBHON 11 CPefHuil MarMaTu3M.

4. B 70—80-e rogsr nog BamsnneM HOBEX (AKTOB B NoHCKAX HMCTOYHHKOB
pemectea PIIT Bce wame cranm ofpamars pHmMaune na mantmio. Yacrn ne-
crefonaTeNel BeLyT Peus 0 TIAYOMHHBIX HCTOYHITKAX TOJLKO PEJKHX HIIeMer-
TOB, aApyrue sike — o Bemecrse PUI B nenoym. B kagecTBe Taknx MCTOYHHKOB
PACCMAaTPUBARIOTCA TPRHCMarMaTIecKie (UIongst, Mafurdeckie MarMmbl H HX
anddepennumare. Pannme orpmiagach BO3MOKHOCTE CBsI3NM  PEIKOMETALIb-
HBIX TPAHNTOB ¢ OCHOBHBIMI — CPEHUMII OPORXAMH, B YACTHOCTH, HA TOM
OCHOBAHWE, YTO HOCJICNHIE BCerjga o0eIHeHBI  PeIKHMI  dIeMeHTaMIL.
A. W. Tursdypr [1972] nnecan, gro PIIT nuxormga He GLIBAIOT CBA3AHH ¢ I'Pa-
HITAMI, BOBHUKANMMHE Ha IMO3TANX sTtanax auddepeHinanan ragoponIHbIx
marM. Ho ¢ atoro sxe spemenu WM. TI. Tosopos [[oopos m np., 1972],
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B. JI. Kosaos [Kosaop, Ceapgrosckas, 1977] ormedaior, uro jgas gopmupo-
BaHU# PeIEOMEeTAIIBHBIX TPAHNTHLIX cuereM OblI COBepLIEHHO Heod XM
HTAIl cBoeoOpasHoll «iepefadyuy JeTY4lHX KOMIIOHEHTOB I CBASAHHEIX C HIEMHK
K, Sn, peirux »5ieMeHTOB OT IHNEJ0UHO-0a3albLTOMIHEIX MarM TDaHATHLIM
pacnaasam. B. JI. Bapcyros m JI. B. Jlmurpuen [1972] oGocmonasn cBass
OJOBOPYAHBIX MeCTOPOsAeHnil ¢ 0a3aJbToMHMM, 0COOCHHO TPANMaHIE3HTO-
BEIM, MArMaTH3MoM. OJTY TOUKY 3peHunfd BO MHOIHX paforax OTCTAHBAIOT
A. JI. lllermon [1980], B. A. Backuna [Baskina, 1980] u np. ®. A. Jlernu-
koB [1975] moxasau, uro Ha Roxverasckoil rianife MaccuBbl KOAYMOBTOHOCHRIX
FPaHUTOB, 3aBEpIIAIONHE Ipoilece (OPMIPOBANMA I'PAHUTOTHCHCOBLIX Ky-
110JI0B, MMEJH He3aBMCHMBI MAHTHIHBI H HIGKHEKOPOBBIH HCTOYHHK pPeKo-
mertanaproit narpysku. B. WU. Kosanenmro m coasropur [1975] yeramosumim,
970 TPOBUHINL PEIKOMETANIBHLIX TIDAHHTOMOB 3aHEMAlOT CTPOTO OIpefe-
JleHHOe IIPOCTPAHCTReNHOEe ModosReHne B 00IaCTAX Mepexola OKean — KOHTIH-
HeHT 1 30HaX MOHIOJ0-0XO0TCROro tuna. PejromeranybHbie lile.10uHble rpa-
HUTH — aumddeperiiparsl Kak IHeaouHo0as3adbToBOH, TaK U I'PAHUTHON
MarM — pacioJaraiTcad B caMol Depu@epHuecKoH 30HE MATMaTHIECKOIO
apeaaa. Jlumnii-dropicToie pegKOMeTAIIbHbE I'PAHHTOMIN, ABIAIIAECH,
mo B. M. Kosaaeuko [1977], aguddepenuumaramu TobKO «HOPMAaTIbHOH rpa-
HHUTHOIl MarMbDy, TATOTEIOT K HepU{epHIecKOol YacTH 30HbL IHEI0THO-36Me. b=
HOPO MarmMaTimaMa I PacrmojaraioTcs B OHOM 30He ¢ AUOPUT-MONIIOHHTOBOI
ropMalmei, TPOMEKYTOTHOH MeRIY 30HAMH MIEJI0THOTO U THIIYHOTO HB3BECT-
KOBO-1IEJIOYHOTO (TPaHOAUOPHT-TPAHNTHLIX (aToauToB) MarmaTuaMa. Ilpu
arom B. M. Hosanenro [1977] orveuaer, uro Kakos Gbl MeXaHH3M o0pasosa-
HUA 30HAILHOCTH apeasoB HM ObLI, ACHO, 9TO OHA He CBABAHA HII C COCTABOM
MOPOJ, OCHOBAHUH, HU € HUX TeKTOHHYECKOH CTPYKTYPOil, HAKJIAJBBasCh Ha
caMble pasHBle BMEIIAIINIE IOPOABL i YTO BOBHUKHOBEHIE MaTepUHCKIX
JUIL PEIKOMETANIBIBX TPAHATOB MarM M 3ajlojkeHue HX TeoXIMIYeCKO cue-
HGUKE 0CYHIECTRIAIOCH CROPEe BCero B KOHTHHEHTAJBLHON Kope, HO IO
BANAHMEM HPOIECCOB, & BOBMOKHO II TPAHCMAIMATHYECKHX PACTBOPOB, reie-
puposasmnxcs B rayOuHHbX 30onax Benbodda — 3asapuikoro u B pudrax.
MacmraObl KOHIIGHTPHPOBAHUA PEIKHX HJIEMEHTOB B PACCMATPUBAEMBLIX [0~
podax B3aBHCHT, BEPOATHO, OT COJEDIKAHUH HJIEMEHTOB B HMCXOJHLIX pacilia-
pax. Asropom Hacrosmeil craten |[Tpommn, 1978] Gunaa noxkasanma reoso-
rugeckas u reoxumuueckan csasnr PIT ¢ smormogmopuraMmu m natnramm suyT-
PH OTJ@JBHBIX MACCHBOR, OTPA/KAIOILAA COBMECTHBHI TeHE3NC, TO3IHee HTo
1moJioskeHne MHOTOKpaTHo passmsaiock. JI. B, Taycon n B. Jl. Kosnos seije-
JUJIH TPH THOA TPAHUTOB ¢ PeIROMETANILHLIM opyaenermem: PIII; penko-
MeTANILHBIe TPAHHTOMAL IMEJ0YHOT0 PAJAA; FPAHHTEl MOHIIOHHTOBOTO psa,
XOTA TOCJEJHUM OHH OTBOJMJIN MUHHMaAbHYIO poab. M. I'. Py6 n coastopn
[1978] Beimenuanm gBa paBHOBHAUYHBIX TUIIA OJOBOHOCHBIX I BoJab(pamonoc-
HBHIX MarMaTHIecKNX KOMIJIeKCOB: TaJHHTeHHbe Kaluesble IPaHuTONHLIe;
KajueBsie TpanuTtonjnnie, augdepeniiuarel TPAXHAHAE3UTOROH NMJIH Tpaxu-
Gasaapropoit marmsl. 11. H. 'osopos [1978] ceassiBaeT reHesunc pegroMeTarin-
HEIX TPAHNTOB 1 MecToposkxennit Cnxora-ATHHCKOU 06acTH TOABKO ¢ rabipo-
MOHI[OHAT-IPAHOCHEHUT-TPAHUTHLIMI  KoMmmiaexkcamm, A. A. Maparymes
[1979] ormeyasn, wro pejKoMeTaNbHbIE JNTHIA-TOPUCTEIE 1 IMeJOYHbe Tpa-
HUTEL MOPYT HAXOJUThCH KaK B DAY PASBUTHA IPAHETORIHOTO MarMaTHsMa,
TAK U 3aBepinarh passntiHe 0a3aJbTOMIHEIX MarMaTHYECKHX CepHil ¢ mpeod-
JajaHnneM CpejHHX 0 O0CHOBHOCTH IIOPOA CyOHIeTOTHOTO I IMEJTOTHOr0 HpO-
dmaa. M. M. Ryssmur o B. C. Agtnonn npunum K seiBogy o0 acconmaninm
PEAROMEeTaIIBHEIX IIIOMABUTOBBIX IPAHUTHBIX BYJIKAHHTOB € JaTHTAMHU.

JI. C. Bopomuu [1982] mucax, uro manGolee KpyuHbie MECTOPO;KICHIA
JNTOPUILHBIY PEKIX 9JeMEHTOB MOABJIAITCA JUIIb B CBA3H C 0BEHIILHBIMA
HCTOYHIKAMI B 30Max pu(roreHesa W TeKTOHOMATMATHYECKOH ARKTHBM3ArNI
U B CBA3M € IPAHITONIAMI TOBHIIEHHON IMEI0THOCTI,

Pernonanwnas gatepanpHas BYJKaHOMIYTOHOYECKAA 30HAJBHOCTH TpO-
TABOPEYNT KOHIEHIMN TPONCX0/RICHIA DPEeTKOMEeTAIbHEIX TDAaHHTOE B pe-
sayabrate AuddepeHnmanum «HOPMaIbHOIY, «0OBYHONY TPAHHTHON MarMbl
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(. e., BHAEMO, Hau(oJee PACHPOCTPAHEHHOI, ¢ KIaPKOBLHIMH CONEpsRAHUAMM
AnTOGUIBALIX DJIEMEHTOB), TAK KAK HTA KOHIENLUUA He 00bACHAET, HALPHMEP,
OTCYTCTBUA PeKOMETATNBHEIX IPAHUTOR B 30HE I'PAHOIHOPHUT-IPAHHTHRIX Ga-
TONMTOB (T. €. B 30HAX TOJEHTOBOTO I HOPMAJILHOTO H3BECTEOBO-LIEIOTHOTO
(anpesurosoro) marmatusma). B. 1. Hosanenro [1977] cuuraer, aro «iurmii-
TopueThHe TPAHUTH... TeHEeTHYECKH CHBASAHH C 9BOJIONHEH T'PAHMUTOB CTaH-
pnapteoro tHnar. Ho B rpammTh cranmapTHOrO THIIA BXOAAT HEe CTOJIBKO Ipa-
HUTH ¢ KJIapKoBhMH KoHIeHTparuamu F, B m pegkux sIeMeHTOB, CKOJBKO
¢ CYIECTBEHHO NOBBIIEHHBIMM CONep:HAHUAMN 3THX 3JEMeHTOB, HAUPUMED
TPaHUTHEL KYKYJIL0EHCKOr0 W XapaJrmHcKOrTo KoMmiekcos 3alailkambs, or-
mocumiie JI. B. Taycomom k raasuoi dammn PIII. Cregyer ormernts Tar:xe,
YTO SHCOSPUMEHTATBHO PEIKOMEeTaIbHbI pacnias HUKOTHA He Okl MoJyder
W3 pacIiiaBa ¢ RIAPKOBHIMHU cofiep-kanmusavu F, B u penqrux saesmerros. B nro-
re, ecam npuanath, uto B mpupone PIII' mMorsm oGpasomaThcs pasHRME CIIO-
cobamMm, TO poJabh MexaHH3Ma juddepeHIEANUA «HOPMAJBLHOW» TPAHNTHOM
MarMu TPH 8TOM BPAX JH ObLia CKOJABKO-HUOYIb JHATHTETLHOIL.

Busonm B. . Hosanenko o ceasm npoucxommenuns PLII ¢ rayGuaasivm
npoleccaMu, ¢ TPAHCMAarMaTHIeCKHMA PAcTBOPaMM HaM HPefCTABASIOTCH Bep-
HbiMu. Ho Hamm mccliemoBaHMsI B 9TOM HANpPaBJIEHHH IOKAa3aii, u4TO B Jeii-
creuTensHocTn B mpupoge ceasp PIIT ¢ rayGunrasMm mpomeccamMu mposBlieHa
ropasno onpefenennee n sicuee. Ilpemwnge Bcero dTo Oeccmopras acconmamus
PIII' Bo BpemeHnm m mpocTpaHCTBE € BHICOKOKAIUEBHIMH M3BECTKOBO-INEIOT-
HbIMM CEPUAMN; B YACTHOCTH, ATA aCCOIMAI[NS HepeJKO TPOABIAETCA Hemo-
CPEeJICTBEHHO B CBfI3H € JATHTOBLIM MArMATH3MOM., BECOROKAIMEBYIO M3BECT-
KOBO-TIEIOYHYI0 CepHI0 MarMaTHYeCKHUX IOpOJX HapPAAY ¢ TPEeMA IIaBHBIMIL
CePUAMH — TOJENTOBOI, W3BECTKOBO-IEINYHON W I[EJOUHOH — MHOrme uc-
CJEOBATEN BBHIEAAIT KaK HPOMERYTOUHYIO Me;RAy M3BECTKORO-TIEI10YHOMH
u menognoit [Whitford e. a., 1979; Pagel, Letterier, 1980; Taycom, 1977;
u np. . Ocobennocrnio aToil cepri ABIAETCS Mepexofd 0T HepeJHHHOPMATHB-
HBIX WIEHOR OCHOBHOIO COCTABA K THHEPCTEH- W KBAPIHOPMATHBHBLIM dWIeHAM
cpennero u knejaoro cocrasa. M. IMorean u J[. Jlereprep [Pagel, Letterier,
1980] B ®rawecTne nTasoHa ATOI cepun HPUBOAAT IomoHATORbEe cepun MDnpxn
u llepy, JI. B. Taycon [1977] — rananesnie mexounnie Gasansrounsl Bocrou-
Horo Sabaiikanes, CpemnHme w ocHOBHLIE HMOPONH, accomuupyiommue ¢ PIIL,
OHIOHHTAMH, TOIA30BRIMU PHOJUTAMI, B Ka:KI0M clIyyae HpeAcTaBIeHbl O0LT-
HO TaMMOH TOpoR, cpefu KOoTopeix no wKiaccupuranmn Tepmuroiormueckoii
romucenn Ilerporpapmueckoro wommrera AH CCCP  [«Kuaccmgmrarus...»,
1981] or 55 o 90% oTHOCATCH K Kaanii-HATPHEBLIM CYOUILJOUHLIM, & 0CTAh-
Hble K KaJmeBnM CYOIIeTOTHBIM, KaJIHil-HATPHEBLIM IIEJOYHBIM B HOPMAaJlbh-
"HuM. B Kooppmuatax K,0 — Si0, Bce 5Tn nopojsl MPHYpPOUYeHDl K IIOJI0 BBI-
COKOKATMEeBRIX H3BECTKOBO-INEJIOYHBIX CepHil.

B 1o Bpemsa kak pearoMeTaNbHbE IMENXOYHLIE TPAHHTHL HO/ABIHIe TATOTE-
0T ¥ cepuAaM: DIeJOYHOH OJMBHHOBBIE $asainbr, TpaxmbasaiahbT — TPaxmT,
CNennT, HeeIMHOBHI CHEHHT — manTejeput, mejdoqddoit rpaut, PIIT Ta-
rOTelT K CepHAM KalIHeBRIX MHIGJOYHBIX 0a3adbTOMIOB — JATHTOB, MOHILO-
HHUTOB, MOHIOIIMOPUTOR, JaTHAHAE3HTOB — TOMAZ0BHIX PHOJUTOR, OHTOHHTOB,
JUTHH-TOPUCTHIX TPAHHTOB.

TEONOTHYECKHE NMPHMEPbI ACCOLMALLMM POl
C BbICOKOKANMEBBLIM M3BECTHKOBO-LUENMOYHBIM MATMATUIMOM

B reonormueckoii mcropun 3emanm pegKoMeTallJIbHBIE IIIOMa3UTOBbE rpa-
HutHbie ofpazoBaHuA (MerMaTnThi) Hagaanm POPMUPORATHCA ORHOBPEMEHHO €O
meJOYHBIMHA OJIMBIHOBbBIMNI GHSaHLTaMH 1 EKaJlueBbiMIA FpﬂHI‘ITaMH. 3T0 npo-
umzomno 2800—2400 mar, xer masan [Pum, Yorcom, 1981, nam 2500 man. ner
Hazaj uo apyrum ganasm [Boratukos, 1981 1. Ilo C. M. Harsu [Nagvi, 19791,
Ha MHamiickoM muTe OPUMUTHBHBIA KoMaTHUT-0ABHTOBHII MarmMatmsMm cMe-
"urca Gonee puddepenuupopannsy 2100 man. mer mazan. Hama sagaua co-
CTOUT B TOM, 4TOOH MOKa3aTh, YTO, HAYMHAA C MOMEHTA CBOErO IIOABJIECHHS B
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reonorugeckoit meropun 3eman, P scerga Geing TecHO CBAIAHEL € BHICOKO-
KaJaMeBroil M3BeCTKOBO-MIENTOTHOM cepHeil MarMaTHYecKAX IIODOJ.

Yire B pandonee pamHnx mporeposoitckux PIIT, ceasamnnx ¢ rpasnTa-
My pamaruep Baarniickoro mmra, o0HAPY:KABAaeTCA TeCHAH CBA3b € JAaHRAMA
JaMapogApos, MOHIOTHOPHTOBLIX MODPHPUTOR, CHEHAT-IOPPUPOB, Hemocpes-
CTBeHHO UpenuecTBoBasBlimx pHegpenn ¢asn PII. B noporeposoiickux
PIIT sapko mpoasadercs ofHA 0coGeHHOCTH ITHX TPAHHTOB: HECMOTDA Ha AB-
HyI0 IeTPOXIMHTECKYI0 ¥ Te0JOTHIECKYH CBA3hL C MpeAlecTByomuMil (hasza-
MH IPaHHTHBIX OatoamToB, maccmssl PIII mokammsyircs ofocofreEEn B 30-
HAX TAYOWHHBIX PA3IOMOB, IZe OHM YACTO ACCONMMPYT C GHUARUME DO BO3-
pacTy OCHOBHBIMH If CPeHHMM TIOpOXaMi MOBbUIeHHoH Ienouroctn. llpn-
MepaMm ABamprcs MTOKA Jypaékn B Ouunasmmm [Haapala, 1977], Pen-
cxkna-rpannt & CIHIA [Deshorough e. a., 19801, dawmm PIIT & Cesepo- 1 I0mx-
HO-Yuypckom MmaccuBax Angamckoro mura [Hepmamxoscrnit, JlemHaxos,
1973: un mp.l.

PansemaneosoiicKaa KaJefoHCKAd BIOXA TI0 CPaBHeHHK ¢ DoJaee IO3I-
HOMI smoXaMmu Ownira Matonponyrrupaa Ha PID, maccmeer KoTopsIX 112Bect-
el B llpavmopre, Hasaxcrane, Tyse, ma Anrtae, Tanp-Illame, 3 Anmanauax,
AmcTpamEm H IPYTIX permonax. B KadecTee IpuMepa BHEIE yrie IPUBOLH-
JHCH KOINYMOITOHOCHEIe TpaHuTnl HokuerascKoit rimbel, rie o0pasoBaHHE
PIIT n opyfeseEus KOHTPOIMPORAIOCH TJYOUHHEIMU S0HAMU AKTUBHBATIAN,
B kotopux ¢ PIII' TecHo accomumpyioT e 109HO-yIRTPAOCHOEHRE H OCHAOBHEIR
mopoust [Jletsuros, 1975]. B Ascrpaiun (mrar BurTopusa) cuinypHickie
PEIKOMETATIBHbE TTIOMABHTOBEE PUOINTEL 3T MeffKOTPAHATEL TECHO aCtCOIA-
HpYyIOT ¢ Aalikavu cydmenounnrx daszaneron. K. Oyrec m P. Ilpaiic [Oates,
Price, 1983] moaarator, ato PTIT 0biin BHITABRAMA H3 Bem(eCTBA KOPS 0T
BINSHHEM WHTPY3uil cy0iler1ounoil 6asalbTOBON MarMBL.

Bpemenem marcumanbnoro passurna PHI 6w marepsan 300—80 mnsm.
JeT, TePOmUHCKMI, KUMMePHICKIE M aibIHHCKWIl IMRAB TekToreHesa. Panb-
e peero Obuiu waydeHsl @ muororparso omucanwst P repuusuy Espoust.
3rech XapakTepHo IMHPOR0OE PaspuTHe M0Po[d MOHI[OHETOBOW (opMaijail, ol-
HOopo3pactEmx ¢ PIIT', @ wacto B mpegemax ogHAX MACCHBOB, 0COOEHHOD BO
Dpaanuu, Yexocnosarun, llopryranmm, a Takike B pyrux gactax Espors.
Teprurckme PIII 8 CCCP xapawxtepust jaa Bocroumoro m I[erTpamxsHoro
Rasaxcrama, Taas-lllana, Bocrowsoro Ilavmpa, BurmMcroro miaockoropss,
Ypamna.

Tipmvepoym mesdoraiHozofickux PIIT asasworca mosgmemperme P
IMenrpamsroro m BocrtoyHoro 3afafikanbs, TeCHO ACCOIHHPYIOIIHE CO CPefl-
HE-IOSAHCIOPCKUMY BYJIRAHMTAMA TPAXMaHAEe3NTOBOH opManun, a B OTARID-
HEIX MAacCHBaxX W pailoHAX — ¢ MOHIOOUODHTAMN, MOHI{OHHTAMI, CHeHHTAMA,
OTHOCUMBIME K IAXTAMUHCKOMY, aMV/GRHRAHO-CPeTeHCKOMY, HEP3aBOICKO-
My, MHpoKmHCKOMY KommiekcaMm. Jlorammsamms PLIT 8 ofmactan passurms
BEICOROKaIMEBOr0 W3BECTROBO-MIEJ0YHOTO MATMaTiis3Ma, HO He IIeJOTHOr0 I
He MBBECTKOBO-IIET0THOTO Xopomio BAgHA Ha pume. |. K amsmmiickoMmy opore-
HA49ecKoMy HUKRIY oTHocares memoBnie PIII Homcovomscroro paitoma (IIpnm-
aMypbe) — KOHEUHBIH 4Y/deH aH[esHT-Ii0DPAT-MOHIOHHETORAHON (CHIAMHCKOM)
Byn}canounym;mqechon accoruanuu, obpasopaBmeiica B pesyanrare gudipe-
PeHI[Hami Ty OMHEHOIO O0Yara TPaXHAHIEINTOBON MarMhil. XapakTepHoil upo-
BHHIMEH MeI0ROTe PpefKOMeTa/IBHOI0 MarMaTmaMa BHICTYIIAET AaMIyaMo-
nerTeiMenbekan cepus llemtpanmnoit Uyworkm. Jaech (WHTPySWBHBIE Tena
pasHo00pasas IO COCTABY: OHM CJIOKEHBI MOHI[OHUTAMA H KBaDIEBBIMI MOH-
OOHUTAMH, IDAHONHOPUTAMA, OHOTHTOBHIME W GHOTAT-POTOBOGOMAHKOBEIMH
TpaHuTaMi, JTeHKOKPaTOBHMI IDAaHUTAMI M adackaTaMay [3arpysmma, 1965].
I'parnrer mepegxo npejctasiaens: PIIT. Tlomo6mHbe acCOmHATAE MeJOBOTO
MarmarasMa IpoJosRaTeca W Ha AJACKe, Ije OHH XOpOIIo H3y4yeHBl B paio-
_ He MecTopo:kjgeHus Jlocr-Purep [Sainshury, 1965; Sainsbury e. a., 1968].

Tperiansie PTII" m TomasoBsie PHOJATH MHAPOKO pPacHpoCTPameHsl Ha 3a-
mage CIIA m B Mekcuke, rje xopomo uaysens kax camu PIIT, rak m marma=
TasM B menom. OfGaacTm pacnpocTpaHeRHs rIaBHEX MATMATAYECKHX CepHil

7 Baras M 947 a1
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Pue. 1. Hoaoxenne PIII B cxeme marepais- | OHEAH &

NOW MarMaTHUecKoll 3oHalpHOCTH B 3abai-
Kanke B DO3QHEIT Jope — Hanale PaHHeTo Me- '
sia (yrownensasn cxema M. M. HKyssmuma —
B. 1. Hoeanenxo). i 2
13 — 30HH MBBECTKOBG-mEJounore  marmammma  Luc. 2. Roppensnna ofmacteft pacmpocr-
("'PAHOINOPAT-I'PAHNTHBIX G;rfomm-ul!) (1), wmomie-  PAHEHHA TONA30BHIX PHOJUTOB W BBRICOKO~
HAT-JTATHTOBOIO MarmatTuaMa (2), MarMaTH3Ma IOBhi-
LICHHOH NIETOMHOCTH «(3); 4 — PIIT' (a — raaBuask, KalMeBOro M3BECTROBO-MENQIHOTO ByIKa~
6 — awruii-propucrag .gauus). HH3MA DJ0NEH-MHOIEHOBOTO BO3pacTa Ha
sanafe CeBepoaMepPHKaHCKOTO WORTHHEH-
, Ta (00 jauuLiM pador |Burt e. a., 1982;
OPo[ B J0meHe — OJUTONeHe — Haga- Lipman e. a., Tabxa. 1, pme. 9, 1972;
me muonena (54—16 mum. Jer), Buje- Fhiligan: . &, L063],
— 1—4 — UBBECTKOBO-L[EIOYHOMN {1), BHICOHOBA-
JEHHBIX B COOTBETCTBHH C HNOJNOMKEHHMEM  jjewil H3BECTKOBO-IMEI0UYROI (2), NIETOMHOR (3),
4 1L ey i TOTIA30BO-PHOJIMTOBBI (4) BYJIHaHK3M, 5 — rpa-
BX HAa THarpamme h20 SlOg [Whi UM, KOppeaupyeMas ¢  paHHERAHODOHCKNM
teford e. a., 1979]’ TMOKAa3aHbl HA PUC. 2. mansirom  Lipman e. a., 1972].
Tlo pawnmm JI. Bapra m coasTopos
[Burt e. a., 1982], ma Ty ke cxeMy HaHeCeHH MeCTa JOKAJH3AIMH TOMA30BHIX
puoanTos. Ux rospact or 50 xo 0,5 man. ner. XoTd Tonazoeble pHOJIATH 00LIT-
HO CBASKIBAIOT ¢ HECKOJLKO Oojee moagueil 6mMoNanbHoll cepmeif, obaactu
HX JOKAJH3aIHN TOYHO KOHTPOJIMPYIOTCA PaCTpoCTpameHHesM EBRICOKOKaIme-
BOH M3BecTKOBO-En0urol cepun. Craenyer fo0aBuTh, Uro IMelogHbie 0a3ailb-
Thl OMMOJANBHO cepuu B 00JACTHX PacnpOCTPAHEHHA TONA30BLIX DPHOJTUTOR
II0 COCTABY MPUHANJIEKAT TaK/ke K OasainbTaM BHICOKOKAJAHeBOod M3BECTKOBO-
nieTounof cepmu mo Kaaccupurammm 1. Vaiirdopna mmm x Kamamii-matpue-
BEIM cyOmenounsM mo kraccupuranmn [lerporpadmueckoro xomurera CCCP.
Pasnuna B Bo3pacrte TONMA30BHX PUOJATOR H 00jiee PAaHHUX BHCOKOKAIHEBEIX
M3BECTHOBO-MENOTHEIX BYJKAHHUTOB B KOHKPETHHX PpaHOHAX COCTaBIAET OF

0 mo 15 mnu. ner.

B3AMMOQOTHOLUEHKSA PN M MOHLLOHMTOMAOB
B TYPFHHCHOM MACCHBE
BOCTOYHOrO 3ABAWHKANDbS

Typruackuii Maccus nuomagsio 80 xM® npuypoden K anpy GpaxmanTh-
KIAHAJIBRHON CKJIAKA, 00pa30BaHHOH HIGKHEIOPCKUMH OTJIO'KeEMAMN aleBpo-
aAToB, apruaimros u unecuanmkos. (O cesepo-zamafa oH OTPaHHYNBAETCH
B30pOCOHANBATOM, TalaoliuM Ha Yoro-zaunag. Maccup ofpas3oBaH IopojaMu
PABHEIX HHTPYSMBHEIX KOMIJIEKCOB, B3aMMOOTHONIEHHH KOTODHX MeMEIy CO-
G0ii BHOCAT ONpeAeleHHYI0 sicHOCTL B mpobuaems npoucxoskpenns PIIT. Oc-
HOBHAH 9TacTh MACCHBA Clokena Gojee paHHHMA MOPOTAaMU MAaXTAMIHCKOTO
KOMILJIEKCA, O37ech O0COOEHHO PACHpOCTPAHEHLl MEJIKO- H CpPEJHe3epHUCTHe,
®HOTAA ¢lafo NopPUPOBHIHLEE IPAHONMOPHTH ¥ CHeHHTH. B 9HIOKOHTAKTO-
BHX 9acTAX PAa3BUTH OGHOTHT-POTOBOOOMAHKOBLEE KBApPIEBbie MOHI[OZHODHTEL
u moHnonuTH (puc. 3). XapaxrepHa pesxas MaraesmaidsHOCTH Topon (9,05 %
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Puc. 3. TI'eostornueckass cxemMa H TeOXNMAYeckHe mnods TypPruHECKOro MaccHBa.

a — TeoJornveckan cxema: 1, 2 — PIIT kykyab0elicKoro KoMInJeKca: aMasoHUTOBBE (1), GHOTUTOBRIE (2);

3—6 — maxTaMuHCKRH KoMmnerce: mopdmpoBunsne (3) ¥ aMmpuGon-GuoTHTOBLIC (4) TPAHNTHI, I'DAHOMNO-

pUTH (), MORIOOHOPUTHL (6); 7 — majeosolickue I'PAHNTH;, 8§ — HIDKHE-CPEHCIOPCKIE 0CANOYABIE OTJ0-

JHeHNA; 9 — YrIUCTHe nadeosoiickne cjapiel; 10 — najeosolfickue WBBECTHAKN ¥ NOJOMNTHI, 11 — Babpo-
COHAIBNTr;, 12 — rpasnna Mmexnpy danuamm; 13 — pyaonpoasienns GunoopnTa.

6 — pacnpepesienne cogepixaaniti F B Guotnrax: I — nanpasaenne murpanmm F; 2 — T09KM 0T0opa npoed
u cofepikanme F, mac, %, 3 — mpoasiaennsa §UIOOPNTORON MuHepanusanum; 4 — OpeosbHas 30Ha F B
GHOTNTOBHX TPAHNTAX, 5 — MACCUPhl AMA30OHUTOBHIX TPAHNTOB; 6 — UAOKOHLEHTpaThl F.

6 — pacupefeseHie copepHaHnii B 1opopax {4‘; 01;]/;: 71— 10—950; 2 — 950—2000; &8 — 2000—

+

2 — paclipefenenne conep:xannit B nopopax B, r/1: 1 eie 5—10; 2 —10—20; 8 — 20—50; 4 — 50—80:
5 — 80—400. Ha 6 — 2 TouKaMM NoOKasaHsl MecTa ot6opa npob.

MgO na 55,54% Si0,), TeMHOnBETHHE MPHEpalbl TPEICTABIEHH B OCHOBHOM
porosoit ofmankoii m GmotutoM. IImpokcena Mmano, 9acTo MpPaKTHIECKH HET.
Cpemu npyrux MHHEDaJIOB — AHJE3MH, MIUKPOKJIHWH, HE3HAYNTENLHOE KOJH-
decTBO KBapma. MonmonnTon ikl 0c0GEHHO PAa3BHTH B CeBePHOI 9YacTH BEIXOIA
IOPojJ, MAaXTAMAHCKOTO KOMIJEKca. B HeHTpanbHO#, 10jKHOIM, a Takike B ce-
BEPO-BOCTOYHOM dacTAX Maccmpa npeofaagaiT rpanoaumoputh. Cesepo-3a-
najgHas 9acTh TYPrHHCKOrO MAaCCHBA TPENCTABIEHA BHXO00M OHOTHTOBEIX
PIIT' wyxynsGeitckoro wommiaerca. PIII' ofpamasiorcs MoHmoOgmopmTaMH.
OHu He CeKyT WM He HapyalT BHYTPEHHIOK 30HAJBPHOCTH MOHILOAHOPHT-IPA-
HOJWMOPUTOR, &, HA00OPOT, 3a71eral0T KOH(OPMHO TI0 OTHOITEHNI0 K MOHIIOJHO-
pHTaM, 9TO CBHAETEJIHCTBYET O B3aMMOCOTIACOBAHHOM (OPMEPOBAHHM DHTHX
mopop. YYHUTHBAA [0T0-3aIajfHOe IajieHne HI0CKOCTH KOHTAKTOB, MOKHO
ckasars, uro PII' kaxk Gm wmorpysmatorcss mom Mmommoxmopntsl [Tpommn
u ap., 19831.
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Ilo rpammne me:xpy Owormropsivum PIIIN 1 MoHDOAHOPHTAME IOKANM3Y-
eTCH TeIMOTKA Teld aMasOHUTOBBIX TPaHUTOB JUTHH-PTopmcroro tuma. Ipume-
4aTeJLHO PACIOJ0MeHNAe HTAX TEJX BIOJIh KOHTAKTA HE TOJBKO B ANWKAJIBHOL
gacTn MaccnBa omotnToBeix P 8 pensede MecTHOCTH, HO M B €ro HHUIKHEH
YACTH, YTO CBHACTEJLCTBYET NPOTHE obpasoBapusa JuTni-ropmererx PIIT
RCJIEICTBHNG HAKOIJIEHHS JIOTYUYHX B ANHKAABHEIX Becrynax. Xotda PIII as-
aaiorcsa Gojee MOSMHMMHE, 9eM MOHI[OAHOPNTH, He OHA 00pasyHT HMaHAIMOH-
HEIF OPEOJI JeTYYnx W PeAKNX 3NTeMeHTOB BOKDYT cedd B MOHINOHNTOWIAX, a,
HaoboporT, caru GOPMUPYIOTCH B OPEOJHLHOM HPOCTPAHCTBE BOAJE Texa MOH-
IOHOPUTOB, BHEIPMBIIETOCHA B APERHNH TpanuTHuil cyderpar. Baoas auHAR
KOHTAKTA MOHIOIMOPHTOR MIET CHAUAJA TenodKa Teld JATHH-(PTOPHCTHX Tpa-
HATOB ¢ comep:nampmeM F B nmruennix Omorntax >>5Y%, panbme 3soma PIUT
¢ conepixannem F w Gmormrax 2—2.5Y%, eme pansme — soma PIHT ¢ comep-
wwaanem F op Gnornrax 0,2—0,5% n, marounel, rpanar cyGerpara (cs. puc. 3).
SOHAIBHOCTL ACHO IPOCIAERIBALTCA Tarme 1o copepskanuam F, Li, Rb wu
APYTHX pPefKnx siaeMeAToB B GmworHTax. J10 TEOXUMHYECKOE TIOJE HMIIIOCTPH-
PyeT poskmenne THTHA-PTOPHCTHX TPAHNTOB B peayanrare nuddepenmmarm
o0oraieHREo BoXoil ¥ HTOPOM MOHIDTHOPHTOBOI MATMLI U KOHTPACTHOCTHIO
accomuanmE Hamommuaer oOmmonansusie cepmn CIIA. 3arem B pesyanrare
PeaklUH Teperpersiy pPegKoMeTAIIbHO-ITOPHCTHX OTINeILIeHNIT © JIPEeRHHM
TPAHATHEIM CYHCTPATOM B MOLILOM TOIIJIOBOM I10J1e BOBHMRIM OUOTHTOBHIE Pef(-
HOMETQIILHEE TPAHHTH TAABHOH danum.

Ha ¢ome ocuopHON 3aKOHOMEPHOCTH METAILHOE T3VYEHNE TEOXIMITE-
cxoro moqs F, B n Be B mopoax o0Hapy:RII0 BAYKHYI0 YaCTHYIO 0C00eHHOCTH.
["panumsl, pasnensonine pasHe TACTH MOHIOAMOPHT-TPAHOTUOPATOBOTO MAC-
CUBa ¢ PasHoil ROHNEHTPAN@eil KaKoro-1uGo JeTygero ajgeMeHTa, mepexofar
s maccus PIIT, mo npu atoMm ofmacTsiM ¢ MUHAMANBHLIM COJEpDRAHUEM JeTy-
4eT0 B MOHHOMHOPUTAX MPOTHROCTOAT 00JACTH ¢ MAKCUMANBHON KOHIEHTPA-
1aeit Toro ke anementa B PIIT, w maoGopor. Cospaercs BmeYatiienne, 9To UpH
pasienenni MepBOMATANLHO TOMOTeHHOT0 MOHHOLHOPHTOBOTO pacliasa Ha
COCTABHEIE WACTH HA OJHOM VYaCTKe JeTyunil ¢ (pIiomgoM DepeimesT B rpPamuT-
HEI pacuiae, o0eqHAA MOHIOINOPNTORLI, A HA APYTOM YYacTKe TOT /Ke die-
MEHT IpH OTCYTCTBHE (UIIOHJA 0CTABANCA B MOHIOAHODATOBOM paciiiase, ne
fepexons B TPAHUTHHE. JTO €IHHCTRO NPOTHBOMOIOKIIOCTEHl B TEOXWMHYe-
CHOM II0Jie HOATBEP:KAAeT EJHHCTRO BCEIl CICTeMBI.

Copep:canne F 5 Gmorurax ompeliesisyioch ero KoHipHTpamueil 8o (ioun-
ne. Hepasrnomepmoe copepsanme F » PIT npn ofmuaroBoil KOHTEHTpANUN
ero B OmoTuTax ortpamaer RoJdedaHist RolndecTRa Qropeojepiialinx MaHe-
paxos — GHOTHTA, aKNeccopworo Tomasa, awopura. Bo speMa dopaupo-
panus PIIT wpome wpucrannmsopapmpmxces MAHEPATOB UPHCYTCTBOBATY PACc-
wiras, (uionnasie dassl. Eeam womuenrpamus F B Gmornrax ompepessinach
ero coflepyRaHmeM B pacmiane 1 (ioupe, To KodefaHma B KOIHYLCTBE HHOTH-
Ta I apyrax dropcomepixamux vunepasos 8 PHI moranm oupemensarsea mect-
HHMI GIyRTyanmAMM NEeTPOXHAMAYECKOTO COCTABA PACHIABA MW KOIMIECTBA
(huonma. Jlncmepews comepskanwii merporeHusx wommonenrton B PIIT mmxke
nucnepenu cojep:iannmii Gropa. B To ke npema clenuduuecKas KapTHHA pac-
npejpenenns deryumx B mopomgax Mexray PUT u mommopmopmroM BHoTs KoH-
TAKTA, OOMCAHHAA BEINE M OTPLKEOHHAN HA PUC. 3, 8 U 2, UPUBCIUT ¥ MEBICIH
0 TOM, 9TO Ha Pa3HLIX YYacTKaX B pafione KOHTAKTA U3 MATePHHCKOTO MOH-
noguopuTa B 30HY ob6pasopanus PII mocrymano pasmoe xonuuecrso duonpa.

UaTepuperanua yemxokuAeTCs TeM, YTC PA3HLIE DIEMEATH Begyr cels
Heopuraropo. Hanpmyep, pasamgasl yiacten nawomienas F uw B s PIIT.
lpu 5ToM ecim MOHIOMOPHTH B 3HATHTEILHOI Mepe oTjaxm Becs drop PIIT,
T0 60p B HAX COXpaHWICA B OoJbINeil cTeIeHM.

B memom xapaxtep reosormueckoro M TEOXMMAYECKOTO TOJA MACCHBA
CBUNTELCTRYET B MOAb3y remerudeckoii ceasn Pl ¢ mommommoparasa.
C cesepo-sanagsoil cropons: npons Typrumcroro mabpocomansura PHI xon-
TAKTAPYIOT ¢ Hmajgeo30fcKuMy rpaumaramm Qympamenrta. Bmoumo, or MoHmo-
IMOPUTOBOU MarMbl B mpolecce AupdepeHnranun OTAEAAIACH JIATHI-QTopH-
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cree pacraassi 1 (UIOWALL, KOTOpHE B APYToil obcranonke ofpasosann Oul
OOBIHBI TT0M0KUTeABHEI 0Peos MOBHILEHHBIX cofiepssannii F B Gonee 1y-
POIIABKIX BMEMIAIONNX IIOPOiaX, HO B JAAHHOM Cjydae, B3anMojedcTBYs C
JAeTKOIIABKHME TpaHuTaMu QyHiaMeHTa B YCIOBHAX BHICOKHX TeMmmeparyp,
(aiongonacHmen e pacaassl Wi §rionis 1peobpasoBaiit WX TOKATLHELIT
obmenM B 30HEe przoxonTakTa B Macens onorntoBwx PIIT ¢ coxpanenmeMm cTpyk-
TYPH OOBIYHOTO HE30KOHTAKTOBOTO MOJIOKATENIHHOTO OPeosa COofeprRaHumil
F B mumepamax.

Bauzkyio vonens npewtokuan J[. Hobx u K. Xems [Noble, Hedge,
1969 ] na ocHopanmu nayuenns spomonnn ormomenus ¥Sr/%Sr B Kmeabix ma-
Bax ﬁliMo,IIaﬂI)HI:IX C-Epllﬁ. OHH nppuin kK BBLIBOJY, YTO TIEPBUYHAA IPAHUTHAA
MarMa 3apos;sgasach B MaHTHO Il HuskHei xope. Ilo mepe mopbsema oHa ac-
CAMIUINpOBAda KOPOBGLHT Matepman, 000Tamasch PajuoOTeHIbIM CTPOHIUEM.
Hax momaraer M. 1. Kyspyui, monheM B 9TOM cJydae MOT NPOHCXOXNTE 0O
MeXaHM3MY Z0HHOH HJIaBKH.

Bozpacr mounonnoputos Typru cocraiser 152 MiIH. jer, TPAHOAHOPE-
108 — 142 &+ 5, peJKOMETATIBHHIX aMa3oHuTOBHIX rpamuTos — 137 =6 u
PeIKOMeTaIBHEX OmotuToBRX rpammTos — 135 += 3 wmam. xer [Kosmos,
1977; Tomcon m ap., 1963). Paszamume » sospacre monmomuopnros u PIIT
B 15—17 mun. ner B ofuX YePTAX COTIACYETCH € COBPEMEHHBIMIL JAHHBIMU
0 OPOJOJGRHTENLHOCTH CYIIECTBOBAHNSA OCTHBAIIINX MATMATHYECKAX 0YATOB,
X Jlerasalliil I TEeIIOBOM BO3JeilcTBrm ma pMemalomue mopopsl. Hampmwep,
no JI. B. Pynnksnery [1980], reniosoe none Kopnybuiickoro Garoaura cy-
mecteosano 200 »urn. ser. 1o 1. B. m B. I, Benorsm [1870], nntpysusnce
Teqo ¢ remueparypoii 1200°C u ofmemom 2 kw® (9T0 BO MHOTO pa3 MeHbITe 005-
eMa MOHILOJJHOPHTOR) Ha TayOnHe 1 KM ocTulBaeT 10 TeMIeparyphi BMEmalomux
nopox 1.4 mum. uer.

Howemy Typrunckas MonioJropuTopas MarmMa mo-passoMy anddeperni-
poBana B BucgueM 1 JeyraveM 00Ky Macensa? Cyad mo MOIIHOCTH Iepexphi-
BaOWMX 0TI0:keHnii, rayOmna cranopienns waTpysmsa Omna 3—4 rum. Ilo
H. JI. Paguukosy [1969], sra rayfuna cooTBeTcTBYeT RPHTHUCCKOMY HaBje-
uo, 1,2—1,3 xbap, nume KOTOPOTo 0T pacniiaBa CPABHUTEALHO PAHO OTHe-
asiorea pmongnbie asel, a BHINEG KOTOPOTC OHNM He OTHEISIIOTCA WA X 0T-
lleJIeHIe 3aepriUBaeTCa 10 caMoro Komna wpucramrusanmu. [lo mamemy mme-
HII0, B BUCcAYEM GOKY MOHILOAMOPUTOBOIT unTpysum OBIIO HIpKe JaBIeHne 1
HHYTO He HPemATCTBOBAJO CTORY Temia 1t Gaonmios ¢ mpeodpasoBaHmeM Bhi-
mejgeranmux mopojg 11 ¢ paccenepanpeMm JeTydYnx m perrnux KOMIOHEHTOB. B Jde-
iadgeM 00Ky Jeryany Oblo TPY/HEe BHPBATLCS W3-TIOJ 3ACTHIBABIIETO MOI-
TOAMOPHTOROTO BKPAHA M MOTIO DAIRMBATHCH JlaBJelHe JeTY4nX BBIIIe JIUT0-
CTaTHYeCKOT0. JTo ofecneynno Kpucraaimn3anuonnyio anddepennpmanuio win
JUEBAIMK MarMbl 0es omorepu JeTydux Jo IPEIeNbHOTO KHUCT0TO OCTaTHa.

E BaKMYEHEe CJIeYeT MOAYePKHYTh, UTO OCOOGHHOCTHIO MOHIIOLHOPI-
108 Typru ABIAiorTCs, KAk OTMEUATOCH BHINE, BHICOKHE MATHE3WANBHOCTD I
BOMOHACHILIEHHOCTh, NPOABHBINNECH B OHOTHT-POTOBOOOMAHKOBOM COCTane
IOPOX, TOBRMENHOI peKoMeTalabHocT GuoTHTOB. VMelino odmiue BOXLL 11
propa obecneunio Junddepennuanmo MOHILOHUTOMIHON MATMEL 0 KUCJIOTO
O0craTouHoTo pacmiaasa ¢ coctasoM PIIT B oramume or marnTosmix sxe, mo Go-
JI_OB‘:;(",?)Z];YI-TX MAarM, B cnay o0pasoBanis HISKOKpeMieseMucTux ouornra (Si0,—
- mfédf%p)m;?n;l:‘:m(;fnfanoh: (Sioﬁ = 42—45%) Bmecto nmpokcenon (Si0, =

y Ay JAPYTHX NPHUNM.

FTEOXMMHYECKHUE HKPUTEPMM CBA3M PNI C MOHLLOHMTOMOAMM

Herpoxummueckan komarmarnunocrs. a merpoxuMudeckux jmarpamax
MacCCHBHBL IIOB]HEOPCKIX JIHTHH-propueTelx rpanmToB Bocroumoro 3abaii-
KamabsA Je;KaT Ha nuauAX nuddepennumanun MOHIOHUTOMHHX cepuil MOpoI,
C KOTOPBIMI OHH CBA3aHBI IIpocTpaHCTBeHHO 1 Bo Bpemenn. Macemsnr PIIT
PIABHOM (haunm Jie;kaT Mo Cofep/KaHHAM TIABHEIX KOMIOHEHTOB HA IPOTO.I-
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Puc. 4. [Inarpamma Al,05 — Si0, mus nopox Bocroamoro 3abaifranss.
1, 2 — rpauuToMIs naseosoiickoro gymgamenta: Bepxneyapunckwit (7) n TIymrynncsui (2) 6aTosinTs;
3—35 — Me5030HCKIe MACCHMBRL MATMATIHMECKUX TIOPOX: WAXTAMUHCEWI H AKATYEBCKHIT MOHIOHUTONIHO-
- I'pAHUTOMHBIE KOoMmmyiekesl (2), PIIP ®yky.asdeiickoro womiuiexca riaaBHoil (4) w aurHit-bropucroii (5)

argmii.
Ar — Araryescruil, T — Typruncruit, A4 — Adugancknil, Awi — Apyuueaonckuii, Oq — OaponanRH-
cumif, € — Comryifcinii, MIr — MlepaoBoropekuil, A6 — Apwiydakckuii, o — DTBIKIHC KIil MACCHBBL.

ITyHKTHPOM OKOHTYped Tpens puddepednuanun Nadeoa0ficknx rpannTounos n rnasgoll daunn PIID ky-
KYJabfelickoro KoMmIexca, CILIONIHBIE JTuaun — Tpengsl Auddepesinamdg MOHILOHAT-TPAHONOPNTOBBIX
MACCHBOB ¢ JnrHit-Propitcrsivn Tpamirramir.

AeHEE  1odocsl juddepeHiuanun JApeBHIX TpanuToIos  (QyHIaMenTa, o06-
pasyior ¢ HAMU eIdHbil TpeHy anddepesimaiunn W He CBA3AHLL ¢ TPEHaMI
padgepeHIEANT  MOHIOHUTOWI0B. JTo BHIHO, HAIpuMep, Ha Junarpam-
me Al,O3 — SiO, (pue. 4) u na npyrux momoGumx ke Auarpammax |[Tpommm
u ap., 19831 u cBuperenncTByer B MOAB3Y IPONCXOKACHUA DACCMaTpPHBAE-
MO#l rpyunsl gutai-GropucTRIx TpaHrToB B pesyasrTate anddepennmammn
MOHIOHHTOMI0B, a rTrasnoit ¢asm PIII" B pesyanrare npeoGpasoranma rpa-
HUTOMAOB (QYHAAMEHTa I10Ji BO3AEHCTBHEM TeIIa M PEIKOMeTAIBHKX (Pro-
POBONHLIX (IOHIOB U MAarM.

RoraTpons ofugum gucaopogubiM Hyepom. Opnm w3 rTIaBHEX mapaMer-
POB CPEAEL 0GPa30RaHUA HOPOT H MarM — TeMmepatypa i (yruHTHBHOCTH KiHC-
nopoja (}'02). B ocnose metona onenku fo — 7-yCHOBMIT Je;KUT aHAIHS paB-
HOBECHA MEKIY COCTABAMII COCYNIECTBYION(MX OHOTHTA, MEJOUAOT0 IOJIEBO-
ro mmara, MargetnTa u gmonga. Mertox onncan B padorax [Wones e. a., 1965;
Jacobs e. a., 1979; Tpommur, 1983]. Ha nuarpamme Igfo — 7" (puc. 5) nus
NO3IHEIOPCKUX TPaHHTOMIOB Boctoumoro Safafikaind MOKa3aHB yYCIOBHSA
00pa3oBaHHA TJIABHBIX Me3030MCKHUX I'HHadHCCATBHBIX KoMuJgekcos Bocrou-
noro Sabaiikanea. [|n1a HemocpexcTBeHHOro HaHeCeHHA TOUYEK Ha JHATPaM-
MYy HeoOXOIWMO 3HATL COOTHOWeHHA aroMueX Kommzects Felt, Fe?t uw Mg s
ouornTax. Brpmensiorea ga tuna quddepennumarmn. [laxravuncrunit mw amya-
JRIKAHO-CPeTeHCKHH  1af6po-MOHIOANOPAT-TPATOAIOPHT-IPAHIUTHEIE  KOMII-
JeKewl udepeRuupyIOT TP HeMAMeHHOH WM cIa00 MeHSIOMEHcH Jeryde-
CTH KHCHOPO}I& " ReJie3cToCTn GHOTHTOB, HO ]Ipll nageraun T(‘MHBpaTpr’[ "
pocre orHowenus Fe®+/Fe®+ or ocHorrix k wuciabM mopogam (obmacta 11 m
ITI). Hpyroit mau puddepeRnuannim conpoBo:KIaeTCs PE3KHM 3MEHOHHeM
(06hrgE0 mageHMmeM) MarHe3WaTBHOCTH W COOTBETCTREHito fo Wpu yeToidn-
poctn otHomenus Fe*!/Fe*t (o6macts I m IV). Broas Gydepor QFM u OPM
nporAaraBaeTcs obaacte I, B Koropoit pacmomaraiotcs Mommoradipo m MOHI0-
OHOPHTH pamEnx (asz maxraMmeCKOro wrommierca (odaacts 1 — I1) u acco-
MENPYIOMEe ¢ HAME MouubmeHophie I'panut-mopdupsr [laxTamimackoro mac-
cuea (obmacts I — I1) u gropucriie rpanurst Typrm, a Tarae ouronnTsl Appi-
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Puc. 5. Ouarpawva lg f, — T nas vpannrongos Bocrounoro 3afaitkainss.
2
I — MOHHOJAMOPRTH: 2—4 — PPAHATONAR MIAXTAMIHCKOTO (2), AMYGRUKAHO-CDeTeHCHOTo (3), Goputo-
BOMAOCG (4) Komiiescon; §3—7 — PIIN pyryasdedickoro soMoaesca: rnasuoit (3) o anrtuii-hropuetodl (6)
anni, TPOMEHYTOUHBE 110 corTany (7).

MR — narnerar-rexavnvonistit, OPM — o HBRE-EHPOSCEN-MArdeTRTonbtl, QFM — wba ni-Haninr-narne-

TH

bl BResopomasie Gydepst. OcTAIBUBIE TOACHEHAA ©M. B TS

Byiakeroro JatnaHgesnT-oHroHATOBOro Byakana (obaacts [ — V). O6-
aacte 1 orpamsaer amdepenmmanuio MOHIOAHOPUTOB 10 JuTHA-OTOpHCTLIX
IPAHHTOB, TPOTEKABIIYIO MO KOHTPOJIEM OJHOTO H TOr0 K& BOCCTAHORMTE.ID-
HOro Gydepa, uro B reoXuMudecKoM ILIAHE OTPABHIOCH B ONMHAKOBOM 0YEHD
HizroyM orHomernn Fe?T/Fe’t gak B MOHUOHHTOHFAX, TAK M B JUTHH-TODHC-
THIX PpaHUTaX. 37eCh YMECTHO OTMETHTh, 9TO [JA MacCHBOB auTHi-pTOpHC-
ThIX FPAHATOB MIN LI dccommpwomﬂ\ ¢ HuMn (Gaumit rpaENToOB BeChbMa Xa-
PAKTEPEH B [[EJ0M OMeHb PeNKHH I IPpaHuTos MuHepald Qagnur (RalHo30ii-
crue tomasonpic puogntel CIIA [Christiansen e. a., 1972], nporepozoiickme
smrnit-gropuctsie rpamuTet CIITA [Desborough e. a., 1980]. ®pnaaugnn [Ha-
apala, 1977], Anmana [Hepmamroscruit, Jlemaukos, 19731, mesozoiickue —
Hurepun [Tyrapunos, 1973; u mp.1).

Ha Toif sixe gnarpamse B odaactin V Haxomarca Kag raapuse Gagun P,
TaK It JATHH-pTOpHCTRe TpaHuTh — orddepenunare raasuoir damuu PIIT,
XaparTepH3YOINecH BHICOKHMHA 3HadeHusMn otHomenns Fe't/Fe?+. Jlua-
rpaMMa HIJRCTPHPYeT Tak:#e obpasopatve raasHeix damuit PIIT B pesyis-
Tare npeoGpaszoBaHia IPAHUTOR APYIHX, 00/Jee PAHHHX Me3030UCKAX KOMO-
JleKCoB moj BimAnmeM mpusmoca F u peikux oaevenros (Hanpumep, Ougon-
auackuil Macens PIIT, orHocammiics oo MeTpOXHMMYECKEM M CTDYKTYpPHO-
nerporpaguyuecKuEM  JIAHNHBIM K aMyA:RNKaHO-CPETeHCKOMY KOMIJIEKCY).

CxoeTB0O OTHOCUTENBHBIX COPERAnNil PeRIX DACMEHTOB cemelicTBa we-
aesa. B 0odee ocHOBHBIX HOpogax OGLIYHO BROUE OTHOCUTENLHOE COTEPHAMEHE
Goaee ryromiasknx Cr uw Ni, a p kucasix Menee tyromnasknx — V u Co, 1. e.
ornomenne (Cr + Ni)/(V -+ Co) B cpegHeM magaer ot 0OCHOBHLIX HOPOJ K KHC-
oM. Yaarhisas reoxummaeckoe cxoneteo Co ¢ Mg, a V ¢ Fe, ornomenne Co/V
TpH Tepexoie o1 OCHOBHBIX MOPOJ K KHCARM HAKaeT aHaJOIMHIHO OTHOIEHU0
Mg/Fe. Oguawo upu amanuse orpoumesnit (Cr -+ Ni)/(V -+ Co) u Co/V B jam-
TRH-PTOPUCTHIX TPAHNTAN I ACCOIMUPYIONNX MOHIOHATOMAAX OOHAPYHH-
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BalTcsA HeobhbiuHO BLICOKHE 3HAUEHHA OHTHX OTHONICHHHE B NHTHA-QTOpPHC-
THIX TPaHUTAaX, CIIOAAX W3 HOX, H MX CXOJCTBO C TAKOBLIME E MOHI[OHP-~
TOMIAX.

Tax, » ocHoBAHX mopogax Kiapkosoe ornomenue Co/V= (0,22, a B wuc-
nux — 0,12 [wo Bunorpagosy, 1962]. 91 ke oTHOIEHHA B MOHIIOTHOPH-
TaX M AcCONFMPYIIOMX TpaHmTax M3 MaccuBoB Bocroynoro 3alaiikaabs
clenyiolnue: Anenryescknii, raaesmag ¢asa: 0,49—0.11, ponommmrennmwie
unrpysun: 0,23—0.16; Mlaxrasmuckuii: 0,16—0,14, nonoxnnrensHsie HATPY-
sum: 0.22—0,16: Typrosexnit (¢ aurnii-gpropucroivt PIIT): 0.29—2 33; Drei-
KUHCKHH (¢ mutmi-gropuetsint - PIHT): = 0,30—0,40. B auruii-gropmermx
rpanuTax Auukamnckoro Maccmpa ornomenne Co/V = 4.2, Taxum o6pasom,
orMedaercs xoppensis Bemmununl ormomenus Co/V B mornommopnrax n
2CCOIMUPYHMEX IPAHNTAX W 3aMETHAIE POCT BEJNNIHHB 9TOI0 OTHOINGHUA B I~
mii-ropucTiix rpanmrax. Cosamectnoe xonnedrpuposanne Co u Li B amrmii-
(GropHCTRIX FPaHiTAX, BOSHUKMNX Ups anddeperimamun MOHIOHATOHIOE,
ofbRCHAETCH TECHOH CBA3LIO 3THX 3jemMeRToB ¢ Mg B clionax. YuursiBam, 4ro
Mg sauumaer mpomeskyTodsoe novoskenne Mesray Li m Co no seanuune ainexr-
POOTPHLATE I LEOCTH U PasMepy MOHHOIO Pajnyca, MOMKHO Ipeinoiararh, 4To
samemenne Mg opmospemenno Li w Co meHbOIe Hapymaer yCTOHYHBOCTH
CTPYKTYPH, TeM 3aMeINeHHe TOJLKC OJlHUM W3 DTHX dJeMeHTob. licyromy upnm
yenaennoM 3amentenunn Mg ma Li B marmartadecKoM Hpomecce TpOAOTHcaeT-
ca conpa:kennoe zamemenne Mg ma Co. a mociae noanoi 3ament Mg ma Li r
nopojax malnwmaercsi Beicoroe cofepskanne Co. Tem cammni coxpamsiercs
(IDaMATLY O CBfASH JUTHEBBIX HNOPOJA ¢ MarHe3naJbHBIMH,

B auwmni-dropumersix  rpannrtax — gmddepeHnuarax  raasnor  ¢assr
PIIT — meamumna orHomenua Co/V mommikema m smadennit sume 0,39 He
HabmIONAN0CTE.

B exwmax (m B camMmx mopojax) JuTuii-QTOPHCTRIX TPaHHMTORB, ACCOIH-~
HDPYIOIMEX € MOHIIOHHTOMIAMI, 3avacTyi NoBbimeno orHomerue (Cr -+
-+ Ni)/(Co - V) no 0,8—6,0 nporus 0,03—0,6 B raasnoii gamuun PIT n »
autuii-hropucteix rpapurtax — aubdepennuarax raasuoit damum [Tpommn
n ap., 19831].

Cxomerso B nosegenum ppyrux azemenrtos. [lpm comocrapaenwmit pasmpix
maccusog, B rotopaix PIIT accommupyior ¢ MoHmommopuraMum M MOHIOrad-
6po, nocTogHHO O0HAPY;KUBAIOTCA WY&CTHRIC TEOXMMHYCCKHE OCOJCHHOCTH,
oramaatompe PTIT i MOHMOHATONIH OIHOTO MACCHBA OT TAKHX ;e HOPOX ApY-
TOTO MacCHBa. <TO MOTYT GHITh VPOBHH COJEP/RAHHH DieMeHTOB ceMelicTBa
7Kexe3a, pefKEX IMEeJOYHEIX, MeJOoYHO-3eMeJBHBIX M APVIOX 3ieMeHToB. Ta-
Koe ABIeHne moueprrBaerT reoxummueckoe poxcrso PIIT m monmommrommor
Mesxay cofoffl ERyTpH Kaskoro us taxux maccusoe [Tpowwmn u ap., 19831,

FTECXMMMUYECKME OCOBEHHOCTU NOPOL
OCHOBHOIO — CPE[JHEIO COCTAEA,
C KOTOFPBiMHM ACCOLMMPYIOT POT

Hoewuwennaa wraaueeocms. KHawr ymwe Gpl0 TORA3ano, BCe TN IO~
POjlbl TpPHHaJJIe;KaT K BBICOKOKAINMEBoll W3BECTKOBO-HICIIOMHON Cepmi, 4TO
xopomo BuHo Ha amarpamve K,0 — Si0, (puc. 6). PIIT smoryr accommpo-
BaTh KaK ¢ KaI0i-HATPHEBBHIMI I KaJHeBHIMU CYOIeJIovuHEIME (as3albTaMn
¥ raffpo (B OEMOJAJBHEIX CepHAX), TakK M (3HAYATEIBHO Tame) ¢ MOHI[OHU-
TAMI, MOHIOJUIOPHTAMIT, JaTHTAMU, JaTHaHIe3UTAMM.

Hoevwennoe cogepacanue H,O u F. XapakrepHasa ocoleHHOCTL paccMar-
PHBAEMEIX MOHIOHUTONAOB — aMnHio1-0HOTHTOBEI COCTAR (BMECTO OIUBHH-
OMPOKCEHOROTO) M COOTBETCTROHHO NoshnmenHoe copepskanue H,O u F.

1l oswuennoe codepacanue Mg w Ca. IToT IPH3HAK XapaKTepeH, X0TA H
me ofinaarened. Copepwmanng MgQ s monnopumopnrax Typrm m Jteikm mpe-
samaer 9% mpu 55—56% Si0,; conepswanma CaO B narmanmesutax Apsi-
Bynara npesmrmaer 6,5% opu 37—58Y% Si0,.
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Puc. 6. Jlmarpamma K,0 — SiO, 7

JUIsT MAarMaTivecknX cepad mopoj t .
¢ PIIT, meocTpoeHHag Ha OCHOBe
JAHHLIX 110 HECKOJBRNM paifoHam

Mupa.
I—IV — gfmacTit COCTaROB  TOJXCHTOBOLM
(I), mapecrrOBO-MENOYHOH (11). BBICOKO-
Haawenoil uarecTroBo-miegodnoii (IT1) u i
meaounoit (IV) cepuit nopon [Whitford Sl
e. a., 1978].
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Omecymemsue ompuya-
meabnoil anomaauw Eu e pac-
npedeaenui codepicanitii ped-
KEO3EMEABILE INEMEHINO0E. DTOT 7 < —_—
Opu3Hag OYeHL YCTOHIHBHIT N —
0CO0RHITO TIOKa3aTeldcH I g ——r—
Boerounoro 3ataiikanns, mpo- 40 50 60 70 810z, %
ABIsieTcHE Ha (PoHe Tpaxman-

AE3HTOBOTO  MArMaTmsMa, JId  KOTOpOro OTJIHYHTeNbHOE wYepro#t aABms-
CTCA HaTWTHe BhRIpaKeNnHol orpunareanHoll anoMamun espouns [Tpommn
u np., 1984].

Hogwwennwe anavenus omuowenuii Li/Rb, Cs/Rb, FIK (puc. 7). B mon-
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Puc. 7. CpasHenue cocTaboB MOHIWOHNT~IATHTOBLIX CepHil MOPOM, BRIUAIOMIAY PIIT, co
CPEJIHUMIL COCTABAMII OTIX 3¢ cepuil B Roopuumarax K,0 — Li/Rb (e) u K,0 — F/K (6)
Yeeaudenne NHTeHCHBHOCTIH IMTPHXOEKH OTBENAET POCTY PAcHpOCTpaHeHHOCTIT nopog.
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orAomerue Li/Rb rouneGuerca s npexenax 0,5—10,0 (npn HanGosee pacmpo-
crparegHoM 0,0—0.6), uwro 3amerHo Hiuxe, uyeM B OOBIYHBIX MOHIOHHTOMAAX
(0,05—0,5 npu naubonee pacupocrpanennom suazennu 0,3). Taronni ke 3a-
KomoMeprocTn juisi otHomenus F/K: B MoHUoHHTOHZAX, AcCCONMUPYIOIMUX C
PIIY, ono paswo 0,03—0,3 (upn mandomaee pacmpoctpanentsiorm 0,06) mportue
0,015—0,07 & oObgapx MoHUOHHTOMZAX (Mpr Hambouee PacIpocTpaHeHHOM
0,04). Ormomenne Cs/Rb mopmimaerca go smavennii > (0.2 (0,2—1,5) B Mon-
monmronaax, accomumupywoummx ¢ PII, npotus xiapKosoro 3HadgeHus

0,03—0,08.

OCOBEHHOCTH MEQTEKTOHHMYECKOW MO3MLLMM

Ho muemno muorux nceaegoartenei, P ofipasywores tonnko » ofdmac-
TAX ¢ ApesHeil ROOTHHenTAMbHOR Kopoit [Burt e. a., 1982; Christiansen e. a.,
1983), spasiompxcs Wiy THUIOBRIMM YaCTHMM 30H I1I6PEX0ia OKeaH — KOH-
THHeHT, nau pudrorennsimu sonamn [Tayeow, 1982]. MonuoHET-TaTHTOBLE
cepun paspurThl cymecrneHHo mmpe. Opm BeTpeyaTCA W BO BHYTPHKOHTH-
HeHTATLHLIX 30HAX, W Ha KOHTHHCOHTANBHHIX OKPAMHAX., ¥ B OCTPOBHEIX Iy-
Tax, ¥ Ha OKeAHNYECKHUX OCTPOBAX, B IPOBHHIUAX He TOJILKO ¢ BHICOKORAIHe-
BBIM M3BECTKOBO-TIEI0UHBIM MAIMATH3M0M, HO ¥ co menoudsm. Otmewanoch
[Morrison, 19801, uro mMoHmoEMT-IaTHTOBBE COPHNM KOHTUHeHTAJNBHHIX OKpa-
HH HMeoT Oojee BHICOKHI YVPOBeHb KOHNEHTPAUWH HeKOTepeHTHHIX JATeMeH-
TOB, COL[E[)H\'H'I' (’)().71}3]]‘“3 OpT(]HHpOHCEHﬂ n GIIDTﬂTa H MeHbIITe OJIBUAHA, YeM
Te iKe Cepuir ocTpopHEY Jyr. Bo mEYTpmKoHTHHeHTAIBHON ofcTaHOBRKe PTO-
PHCTOCTH 1 PEAKOMETANIBHOCTL BO3pacTamT B ele Gomwimei ymepe [Hyanmum,
Awnrtnnum, 19821,

BONPOCHI NMETPOTEHE3UCA

Hpuypowenwocts PHI & onpegeienmsis 30HAM riavOHNHOI0 MArMaTHZ-
Ma YRashBaer. CKopee Bcero. Ha Mawrwiinbii ucrownnk F u penwux siemen-
TOB B peruona/ibHoM wiane. [{pyroe nemxo, uro oror F n peakne saementr npe-
TepmeBainT LJHTeIbHYIO HCTOPUHIO, TIpeHae 4YeM OKa3aThCH B HOHEYHOM npo-
ayuTte, 1. e. s PIT. OcHosHoe 3HauecHme nMeeT IPH 2TOM 0G0raleHHOCTh dro-
POM, KOTODHI{ MOsKeT sRCTparnposats dropoduanubie baevents us pasnoii
cpeil. VamreiBasg €B0eo0pasHylo CTPYKTYPY KOMILIEKCOB, TPAHCIIOPTHPYIO-
mux Meramast (SnF5”, Sn(OH, F);~. BeFi , BeFy, WOFY n 1. n. -
na MeF}' ), pocr comep:ranna Me B 2—3 pasa Befer mo sakony JeficTeyio-
IMIX MAcC K pOCTYy KOHOEHTpalllii KOMINIeKC2 Toxe 8 2—3 pasa, B To Bpems#
Kar pocr kounentpauunm F B 2—3 pasa sefeT B yBeImueHn0 KOHULEHTPAIH
xoMuaexca n 2" — 3" pas: MelF” : MeF, = const. Orcwoma ciaegyer raapen-
CTBYIOMas poab I' B KOHIeHTPHpPOBAHAN MeTaLIoOR W Hoaee BasKHAS POJL 060-
TAmeHnd  Mars JeTyq9aMd, UeM MeTajlaMd, A0 DOTeHHAJBLHOR py-
JOHOCHOCTH.

3Mech paccMaTPHBAIUCH JBA TJIARHLIX CI0CoGa OOpasoBanug JuTuit-hro-
PUCTBIX TpanuTos: AuddeperniHai(is MOHIOHETOATHON MarMnl I muddepen-
Imarus raasoit gamun PIT. [Tpu srom vexaunuavom mudgepenunanun Mor-
Ju OBITH JUKBAIMs, KpuCTajansanuonuas guddepenmmams, repmonuddy-
sust Cops, svamarmumownas guddeperiuuanys, coupoBoRIARMAACA MeTACO-
Maro3oMm. Jlurnii-gropucTiiii TPaHHTHLIT PacUAas MOr RPHCTALIHZ0BATHCH
T HaBieHiieM 0e3 Jerasaliil M IPH HU3KOM TaBJeHHN ¢ gerasaljueil m mm-
POKHM upofi/ieHneM mpoieccos Mertacomartosa. ['masuas gaua PHI dop-
MHApoBajiach Ha Hasze KOPOROTO CydCTpata B PelyabTaTe PasiMyHBIX TIPOIec-
COB ero mpeolpasoBaHuA 10X BJMAHMEM IIPUBHOCA TEIJa, JeTYYAX H PeIKuX
DIIEMEHTOR.

PelIHOM(‘Ta.'I.'IhthE‘- MIIOMA3HTOBLIC I'PAHNUTBEL B 30HAX MOHTOJO0-OXOTCHKOIO
THIA HAXOASATCH B IOJAX PAas3BATHH CcyOmeaoudoro (TpaxHaHZE3HTOROIO,
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MOH[[OHHT-.‘T&THTOBOI'(!) MaArMaTH3Ma, HO He HOpPMAJBbHOI'O M3BeCTHKOBO-IIEI09-
HOTO (aHAE3UTOROI0), He IegoYHoro U TeM Golee He TosgenToBoro. B wem Tyt
peno? B BepXHell MAHTHN U MIGKHEH KOpe PO/KIAIOTCA TPU TIABRHLIC MarMaTH-
YeCKHe CEepHH: TOTENTORASA. M3BECTROBO-NMEJI0YHAN 1 IIEJOTHASA € IPOMEKY-
TOYHBIMM BapraHTaMn. Kcan cpaBHuTh OCHOBHBIE U CPeIHUE NOPOILI DTHX Ce-
PHii B OTHOIMIEHUH cojlepsRaHus Takmx deryanx, kaxk H,O, F, Cl, B, P, n B or-
HOUIEHAW COARPRAHUA TPAHNTOPIIBHEIX PEIKNX 3JIEMEHTOB (mOcieHee Me-
Hee CYNLeCTBeHHO), 10 Hambojgee GeMHO ABAALTCA TOJAENTOBAM CEPHMs, a HaW-
Oonee Goratoit — mesaounan. B meaxounsix Hasanntax 8 6—10, mo 100 pas
Gonpite F, gem p toaenrax, & 30—300 pas Goanme Rb, 8 6—10 pas Goapure
U n Th, u 7. 5. OcHomas npuanga oborameHns IMEJI0IHON cepuil 3aKa09a-
ercst, BHUMO, B HUITO/RHON CcTeleHu Iapjiennsd Ha Goabmioi ruaybune mpej-
BapuTelbHO MeTacoMaTmuecKu oboramennoro uepugornra. Hakonmnenwe F
u gropoduasHLx pejKux adementos (a takae Cl) B xome rayGuHHMYX ITponec-
COB CBA3AHO B OCHOBHOM C HOJ“{[‘HTPEDOBHHHBM K_;U

Tay6ueHSE od9ar, HAaYajdbHBIM (MM HaMOOJIee OCHOBHBIM) IPOXYKTOM
JIeATeIbHOCTE KOTOPOTO ABAAETCH IEJ0YH0l Miu cyOmenodnoil 6asaabT miam
pae yirpTPAOoCHOBHON IMEI0YHOH pacuias, MO;KeT Zarh B HpoNecce 3BOJI0-
UK MET0YHYI CEPUI0 IOPOo/ ¢ PeIKOMEeTATILHBIMA 1EJ0YHbIMI TIPOAYKTA-
Mu, HO UP¥ OHPEeTeTeHHBIX 00CTOATeNbCTBAX (IAaBHBEIM 00pasoM NpH u30GHIT-
ke BOAE u muskoMm ortHomenmm CO./H,0) wosker pgars umHYIO, Tpa-
XUAHTE3UTOBYI0 (MOHIOHUT-TATATOBYIO) CEPHIO € KOHEIHEIM  YJBTPAKHC-
aniM mmoMasntorsiM anddepernuarom. B mocnemHem  ciiyuae HMBHAYAILHO
CROHIEHTPNUPOBAHALIC B ILEJOYHON 1 cyOIeTI0IHON MarMe JeTydume i pejkue
9JIEMEeHTBl B X0oIe JBOJIOOHH MOUVT ORas3aThCa B IJIOMAa3sATOBOM rpauure
uman  puosure. [las u3BeCTROBO-mEAO0YHONR 1 Tes fosiee JUIST  TOJENTOBOM
cepun TaKo# pes3yasTaT TOpPasNo MeHee BepOATEH WM3-3a CYHIECTBEHHO
menbimero cogepskagua B mux F, B, Cl (1 dropodopoduiasasix pemrmx
DJIEMEHTOB).

llanee, PU coszamsl e ¢ T00KIME MOHLOHUTON/HEIMI CePHAMI, a JHIIL
C CepuAMH BHYTPHROHTHHEHTAALHEX 00GJacTeil W THIIOBBIX 30H KOHTHHEH-
TANbHEIX OEPAUH, I7[e J0CTATOYHO BEJANKA CTENeHb KOHIEHTPIPOBAHNS Jje-
TYyYUX B TPaxuamIesnToBLIX cepuax. ( MOHIOHHTOMIAMI OCTPOBHBIX OyT, 4
Tarske oreaunueckux ocrponsop P me acconmmpyior.

3HadeHite MOH{HOI KOHTHHEHTAJABHOW KOPH A [eH0YHOTO W pegroMe-
TAJIIBHOTO MarMaTH3Ma yike odcyikgamock B aureparype. B yeaosusx pac-
IWHPEHNS OKeaHUYeCKOTO AHA reoTepMaibHblil TPATHEHT BeJUK, TOpIIee Mar-
THITHOE BEMecTRO ORCTPO MOYTH [TOCTHIAET HMOBEPXHOCTI, IIIaBJieHHe WACT
Ha MAaJBIX [IYyOHHAX, CTONCHL IIABIHIA BeJINKA, MATME TOJXeHToBRe. B wom-
THHEHTAALHBIX DPHOTOTEHHLIX OOJACTAX TeOTePpMIHCCKIE PPATMeHThl MaJihl,
IPOHUKHOBeHES MAHTHIHOTO BeecTBAa HA Majgnie MAVOMHB HeT, MarMarnue-
CKHe IPOIeccs Ho/iee IAYOMHILe, 3ROTIONIOHH0e OTIeIeHIe JeTYUIX W3 Mol-
CTHIAIOIER MaHTHI 3aMe/JIeHO T/M 3aTPYAHEHO Ha OOIMPHOR IUomanu, Te-
Ty4ue, IMedo9Hbe I penﬂne AJeMeHThHl MOTYT HaKall.InBaThCHd B pasuoro pO—
A JIOBYHIKAX, BEIIeCTBO KOPHL TOCTVIHO JIIA TMJIABJCHIA MIIOMA3HTOBKIM Cy0-
crparom (mo I1. Xappuey u /1. Beiian [l exounsie nopoanr. 19761). Boanumax
I‘JIyGI-IHHOCTb, MaJaxg CcTeneHb IJIABJICHUA, MeTaCcOMaTHYECHKasl MOJATOTOBKA
MaHTHUH HpBHf)HDOIIEJHHOT TOBBILEHHYIO IMEJOYHOCTHL MarMaTmisMa B pl{d}TO-
TeHHBIX KOHTHHCHTAJNBHBIX CTPYKTYypAax.

OcofeHHOCTHI BepXHeil MaHTHU TOJ IPEBHIIMI IHTAMI CJY:;KHT Heyc-
TOWIABOCTE amduidona. Ia wamr Barasg, 57O OIHA M2 BAKHHEIX TPUYNH TOHB-
JeHHA B KOHTHHEHTQJNBHLIX VCIOBHAX PELEOMETAIBHEIX MOHIIOHHT-JIATHTO-
sex cepui. 11 1. Vuama [Wyllie, 1978 ] nokasaa, uro ampudon (Amd) B man-
tam Mozker samactu 0,4% .0, B 10 Bpems waxk Quoromur (Da) —
aanis 0,02%. Yauresasm, aro cogepiwanue sognt 8 Amd 1,5—2% nporas 3—
4% Bo i, MoWHO TPENIOMOKITE, 9T0 AM( zanacaer 3HAYUTENHLHO DOIBINE
JrrodmIbpHEX pearnx agementon, wem @Ma. K aromy ciaenyer mohasuth cme-
undury coctapa Amd, B HacTHOCTH KepeyTHTa — amdudoda MAHTARHEIX T10-
poa. B ambmfonax s 1meqoM CYM@ECTREHHO MOBBITICHE 3HAYCHHA OTHOIEHH
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Li/Rb, Cs/Rb, F/K mno cpaeuenunio ¢ duoturtamu n (pioronnmrame. B xrepcyTu-
Tax W3 MAHTHIHLIX BKAOY9EHMI B megounsix Hasaabrongax Toxxmucroro Cra-
noenka [CemenoBa m nup., 1984] cpennee copepsmamme Li = 3,0 u Rb =
= 5,4 r/r, Li/Rb = 0,56. Bo ¢aoromnrax ms rex ke srmwoweEmit Li = 10,
Rb = 130 r/r, Li/Rb = 0,077. Ha gmarpamme K,0 — Li/Rb coeran @x mxe-
SKUT B LOJe YyCPeJIHeHHEX COCTABOB LOPOL, & KePCYTHT — B I0J€ MOHIOHH-
rougos, accounupyomux ¢ PIIT. Cogepswanune TiO, B KepeyTurax HECKOInL-
Ko Beime, weMm 8o Du: 5% mporus 4% B cpeniem. JTO mperonpeaeIseT BEHCO-
Koe KoHHenrpuposanme B aMdmbore rarmx siaeMenrtor, war Zr, Hf, Ta, Nb,
Sn. Ilo mammmiv 2. M. Tomoaurtosa m coastopos [1976], 8 amduione comep-
skanme Ta nm Nb Goapmie uim pasno rakoBomy B OMOTHTE, B HeM KOHIEHTPH-
pytorea Be, Sn.

Pocr temmeparyphl B HepHo;l Haddda TEeKTOHOMAIMATHYECKOH aKTHBL-
3aIjil MOHI'OI0-OXOTCKOTO THIA Ha paHee CTAOMIBHLIX HOHTHHEHTATILHBIX
maaropMax COLUPOBOKIACTCHA HATAJOM MATMAaTHYECKOH HeATEILHOCTH, BHEJ-
peHmeM MarM (AKATYEeBCKOrO Thnoa B Jafafikaibe), MeTacoMaTo30M B MaHTHN.
CoraacHo juarpamme cocrognms, am@uion B MaHTHH OPH 3TOM CTAHOBHICH
YCTOMYMBLIM i HayuHaer «3amacaTth» Boxy, Li, Rb, Ta, Nb, Sn, Be, K, F u np.
Ha 3ariounrelbHOM 9Tane aKTHBH3allul OH TepAeT CBOI ¢TaduIbHOCTh, pas-
PYIIaeTca u 3a ero CYer GOPMHPYIOTCA MarHe3MaJbHbE LIE10YHLie 0 yMepen-
10 KaJjMesble JATHAHIEe3HTOBLIe MarMbl, aHoMadbHO oborameHnbie nomgoi, Li
¥ IPYTHMU DeIKHMI pieMeHTaMI ¢ HoBhimeHHHM oTHomesnem Li/Rb. 9ra
MOjes b a8 MOHMoHuTomnoB Bocrouwnore 3afaiikalbs HaXoOuT TOITBEP:R-
JIeHIIe B PACIPEIeJeHun peJlKko3eMebHblX piaeMedToB. MuHuMyM Ha Kpusoi
pacopenenenna B paione cojnepmmatnmii Ho m Dy mnoraswsisaer mpucyrersme
aMmbona cpein ocTaTEeUHEX (a3 B 0uUare 3aposKICHUS.

Teonoruveckan ucropua Bocroumoro 3afaiikailbs B 0pe IT10Ra3HERAaer,
4T0 DEKUM PACTSIReHHA B nporndanme (¢ oOpa3oBaHmeM 7-KHI0METPOBOR ToJI-
i ocajres 8 Bocrouno-3afaiikaipcrod mporube) B pamHeil wope 3aBepim-
JHCH BHBHPBHEUM OTHOCHTEJILHO nyﬂﬁ [lIe.HO‘IBOﬁHSaHbTOBOﬁ 11 MOHOOHHT-JIa-
TUTOBOH MAIMBI AKATYEBCKOTO THIA, O00OTalieHHOH peKuME 2JeMeHTAMH
B 30He IiyOMHHEIX paajiomMop. Braumo, 9To (BT MepPHOI HOJECMA TE0H30TEPM,
IPUBHOCA JeTYMUX H peJKuX 2JeMenToB, aMpuOoIM3anun BepxHedl MaHTHN
or rayOuust 70 KM n Buune (30Ha yerofiamsoetn AMg). B cpepuneit — moas-
Heil 1ope yCHIHBAETCA pEKMM CikaTisl, 0Gpas3oBaHUA KpPYTeX B36pPOCOHABHM-
TOB H MOTbeMa Mo HuM (BTOPOBOAHEIX MOHIOJHOPHTOBEIX Marm INAXTaMEH-
CKOro M TYPrUHCKOTO THMa. JT0 GLLI MePHoJ NOJILeMa TeoM30TeDM YiKe B 3eM-
HOI Kope, B TO BPeM# KaK BepXHAA MaHTHfA Hadajla OCTLIBATH ¢ Pas3pymieni-
em ampubora, remeparueil GropoBoANLIX MOHIOHHTOMANLIX, a B XKOpe — rpa-
HHETOUIHBIX MAarm,

AHaau3 coctaBa MopoI 1 OHOTATOB TMOKA3RIBAET, YTO PAcCOpefelieHme je-
TY4EX B PeIKNX DJIeMEHTOB B MOHIOOKUOPMTOBEIX MarMax ObT0 BecbMa Hepap-
noMepHo. Hampayep, pacmoio:KeHHble DHI0M ¥ OJHHAKOBLIE O TeTPOXHMM-
uecKoMy cocTary AwnTufickmii 11 TypruHckmii MaccuBH Pe3K0 OTIHYAIICH 1O
COINeP/RAaHMAM pPeIKAX HIEMeHTOB, 4TO XOPOIN0 KODPPEeJTHPYeTcd ¢ peKoMe-
TANIBHOCTRIO ACCONMUPYIONUIX TPAHUITOR.

Rpmerananzamusa nienounoil 6asaJbTodHOI MATME B YCJOBHAX BLICO-
KOI0 HADIUAJBHOIO IARJICHES BOAH CONPOBOMIALTCH H3MEHEHNEM II0CIeN0-
BATEJIBLHOCTH BRIIEJEHMA MHUHEDAJOR [0 CPAaBHEHHID C KprcTajiusamueir cy-
X0l MarMel. B 5T0M caydae mIarTfoKIas KPHCTAIH3YETCH OXHMM U3 10Cie-
HUX, BCJENCTBUE Yero OTPHIaTeJIbHAs eppomueBas AHOMAIMA He obpasyer-
ca [Mopep, Twimm, 1965]. [[pyrmy pesyasraToM BBICOKOTO COREDHIAHHA BO-
OBl ABJAETCH IOBBILEHNE CTENEHH TIABJeHNA ¢ VBEJANTEHHeM CONep:Rammnsd
Mg, Ca, smemenrtor cemeiictsa ;keqesa. Ho ocHoBHOe ciejicTene BOZOHACH-
MEHHOCTH — 2T0 Au(hepeHImania mMeJT0IHnX (a3aIbTONIHEY MarM g0 KHC-
JABIX pacliasor rpasutHoro cocrtasa [Mopgep, Tuaam, 19651,

Tarum ofpasoMm, Bce reoXnMidecKue 0COOEHHOCTH NETOYHHX Oasalib-
TOHA0B U MOHIOOHITON0B, ¢ Koropumu csgsansl PIIT, m cama sra ¢ssgs3s 06b-
ACHAKTCA BHCOKHM COJIeD/KanueM BOJh, (itopa (I APYruy IeTydymx) B Tuy-
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OMHHOM 09are BLILIABJICHNA MIeN0YH00A3aIBTOMIHMY T JATHTOBRIX MATM M
BOPOATHEIM TLIan’IeHAeM MaRTHEHoro aMmMpmboda HA IJaBHOM HTAme Tenepa-
nuu GTOPOBOTHLIX JATATOBHIX pacnaasoB, IUPHepeHIHPOBABIINX O JIHTHII-
(TOPUCTEIX TIDOYKTOB.

3AKNOYEHME

B macroamee BpeMs BpAX Ju KTO-HNOYIL II0JIATAET, 9TO 30JJ0TOHOCHAA
POCCHIIIE MOHET 00pa30BaThCA B pesyibrarTe paspylieHus UOPoT ¢ KIapKo-
REIM cofep:anmeM 3oora. TOUHO Tak ke CPABHATEBHO MAalOBePOATHO, dTO-
OR IUTHIE-OTOPICTRIE IpAaHNT MOI BOBHUKHYTHL B TpoOIecce Take IIVGOKOi
muddeperuEaiHN TPAHUTHOI MarMsl ¢ KIAPROBBIM COZEP/RaHAEM JleTyumX
o pefknx sreMerToR. B mociaenmem ciaydae HeoGXOAuM Io Kpajineidl Mepe mo-
MOJHATETLHLIE TPUBHOC B CUCTEMY JeTY4YHX, B IepBYI0 odepedn (ropa m no-
OB, DKCTPATEHTOR II MOOHII3ATOPOB PEAKIIX JHTOQHUILHBIX DIeMeHTOR, XO0-
Ts B HACTOAMLEe BpPeMA JaHHEIX elle HEJOCTATOYHO, HO YyiKe MO;KHO Ipeino-
Jarath, UTO KARIOMY N3 PeIKOMETALILHLIX FPAHHTOB TpeX THIOR — NIEJI0Y-
HEIM (armamToBhn), cyOmenodnny (GIoopHTOBEIM ANTHIA-TOPHCTHIM T Jp.)
B TUTIOMA3HTOREIM  (TOMAB0BEIM TUTHHA-QTOPUCTHEIM 1 JP.) — COOTBETCTROBA
cBoif cmemuduiecckuili Mo cocTany MCTOUHHK JeTyIMX I PEAKHX HJIeMEHTOR.

I'nmofanpran JgarepalpHasg MarMAaTUYeCKAad 30HAIBHOCTDH, XapaKTep Ipa-
HATOOOPa30BaHASA B BOHAX yabTpaMeTaMOp(u3Ma COBMECTHO ¢ APYIOMA
(arTaMM, pacCMOTPEHHBIMH B CTATHE, B OCHOBHOM CBUJICTENBCTRYIOT IPOTHB
B4METHOI POJH HOPOBEIX HCTOYHWKORB JACTYUOX, H BO3MO;KHO, pefikHEX (Ho He
NeTPOFEHHEIX) HACMEHTOB [ PeAKOMETANILHBIX TPaHHTOB. lMcerounnkaym
meTyanx (i PefKuX) BAeMEeHTOB (0UaraMm Jerasamuim), BHAAMO, OBLTH IiaB-
HEIM 00pazoM ogarm cyOmes09Hoil o medo9Hoil 6a3anbToIHOd MarMeL, 1 Ramk-
JOMY THIOY PEeIKOMETAJIIBLHLIX IPAHHTOB COOTBETCTBOBAI CBOHl THII DBOTIONHEA
ogaron. Ilpm »710M Henbas oTBeprarth BO3MOKHOCTH 00pPA30BAHNIA PEIKOME-
TAIILHLX TPARATOR B pe3yibrare auarexcnca miam guddepeHmuanum Hop-
MaJBHOMH TPaHATHOR MarMsl, HO YTOIHACTCH, ITO ITH IIPOIECCH TOTKHBL (hi-
M, KaK OPaBHI0. COIPOBOMIATHCH IPUBHOCOM JeTYIHX M PefKlN, HAN MO
KpaifHeli Mepe TOJIbKO JIeTy4uX KOMIOHEHTOB U3 IMYOUHHOIrO ulenogmno-Ha-
sajpTOHAHOTO WeTouHUKA. [laske B camom ofmeM c/aydae OTHOTMEHHE Mace KO-
pa : BePXHAA MAaHTHA ! MUKHAA MaHTHA : AP0 TaKOBO, ITO caMo IIn cefe CBM-
JeTeJLCTBYeT B II0JL3Y YYACTAS BeNeCTBA MAHTHH B JIOOBX BHICOKOTeMIEpa-
TYPHBIX JHIOTEHHLIX HOBBIX TeOXHMUYECKHX NPOIECCax, CBABAHHLIX ¢ pPe3-
KUM KOHIEHTPHDOBAHHEM pPEeIKHMX dJAeMeHTOB.
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B. C. 3YBKOB

K COMOCTABJIEHHIO LUENOYHO-ONIMBMH-BA3ANBTOBLIX
DOPMALMA MHMHYCUHCKOW CMCTEMBI BNTAOMH
U BAMKANBCKOTO PUDTA

Bompocor reomorudeckoro crpoeHns, reoduamIeckne MoaA, 0CONSHHOCTH
MHUHEPAJLHOTO M XHMHWYECKOTO COCTABA, LeTPONOTHH JIEBOHCKAX BY/JIKAHM-
wecknx mopoj Mmuycunckoit cucremur nmamun (MCB) oGeymmaioren B pame
nyonuranmit [Jyarnrmit, 1960; Moccawosermit, 1963, 1982; Cypros, 1963;
Bopomuu, Taagknx, 1967a, 6; Faanknx, 1971; Cnagknx n ap., 1974; [oanros
m mp., 1972; 3axaposa, Mlapaoscras, 1977; [loeramn, Mupormx, 1980;
n ap.]. B mactommeit cTaThe paccMaTPHRATCA TAATHEIM 06pPazoM OCHOBHLE
BaKOHOMEPHOCTH pacOpefe]eHns NeTPOreHHHIX H DeIKHX 3TCMEHTOR B ag-
¢ysusubx moporax MCD u npopofuTes HX CONOCTABIEHIE ¢ AHAIOTITIHBEIMA
mapHRME aaa mopon DBajikanweroro pudra (BP). Ilpu dopmanmonnom ama-
Jm3e HCOOAL30BAHK BOEPBHIE NMOAVICHHLIC CBEIeHHOA 0 XHMHYCCKOM COCTAaBe
MHOHEPANOB [IEBOHCKAX TPaxnfasalbToR.

OCHOBHBIE YEPTbI CTPOEHMA
M NMETPOTPAMUYECKOrO COCTABA BYNKAHOTEHHBIX TOMNLY

MuHycHHCKIIT MEKTOPHBIT Hpornd OTHOCHTCA K CTPYRTYPAM  Halo-
swerHoTo THma |[Hyssemor, 1954]. Bmammmsr, yuactsymwinue B €ro CTPOSHUE
(pmc. 1), ofpaszoBammes TPHM CBOTOBO-TILIOOBOH AKTHBU3AIMM 30HBL CAJamp-
ckoit cknaggatoctE [[lomskos m mp., 1972]. Orpammumsalomie mwx TayGIH-
HEle DPa3JOMB TPACCHPYIOTCH BYJIKAHOTEHHLIMH TOMMAMI U cyOByJIKaHmye-
CKHUMT faiikaMu B mopojax dymnpamenta. CaMble KPYnHBIE 13 Pa3lIoMOB yeTa-
HOBJIeHHl HEJABHO TPH JlemudpupoBanny KOCMITECKWX CHEMEKOB [['puijox,
1978]. Buanmpsr mMenwT GJ0KOBOC CTPOEHIIE, UTO HMOATBEDKEACTCA TeOTOTH-
geckumu [Jlyunngemii, 1960; Moccaroseknit, 1963] n reodusmzeckmyu [Cyp-
ko, 1963] manammm. B camux smagmnax n ux Goprax Ha mopomax (yHIaMeHTa
3ajeraeT ¢ PE3KAM YTIOBBIM HECOTIacmeM BYIKAHOTeHHAS TOam@A ¢ (asarb-
HEIMT KOHIJIOMEpaTaMi If MPOCTOAMM KDPACHOIBETHHIX TEDPHICHHLIX M Kap-
GoHATHBIX TIOPOJ. B cBOI0 09epenhb, aTa TOJNIMA HECOTIACHO IEPEKPLITA OTIIOMHe-
HUAME 0CAJ0YHOTO Uexia (FRUBeTCKuil Apye cpegHero Aerona — mepmi) [Moc-
caroBckuii, 1982]. OcHonnre 0cofeHHOCTH CTPOSHNA MAHYCHHCKIX BUATHH —
3a0keHne 1ocie IINTeAFHOT0 Tepepnsa (0PIOBHKE — CHJIYDP) B 0CaJIKOHAKOTI-
JIeHNN, CeRKyImee OTYACTH IIOJOKeHHe II0 OTHOMICHHI0O K CTPYKTypaM ¢yH-
[aMeHTa, CBA3L ¢ TAYOHEHBIME pazjmoMaMm H (JM0KOBOE CTpOeHHe, 3amoJi-
HeHHe MOJIACCOBEIME OTIOJKCHIAMI — CBOHCTBEHHK Tak;ke BmagumuaM bBaii-
ranbckoro pmdra [Jlorawes, 1968; 3amapaes u np., 1972; lepman, 1977].

B "ByJaKamOTeHHLIX TOAMAX B GOPTAX PaccMATPMBAGMBIX BIALWH [OMUHHE-
pyior 0a3aaLTOBBIE TOTOKM, CPEIN KOTOPLIX WHOT/IA BCTPEHANTCS TY(PH H
rydobpexunn Takoro ke cocrasa [Jlywunwuii, 1960; Bopomum, Tiankmx,
1967a; m np.]. Ha amarpame (Na,O -+ K,0) — Si0, (em. pue. 2) 75% ¢u-
rypataBmnx Touek oddysupnsx mopox (ne 120 opnruHATLHEM XUMEIECKHM
AHANMBAM) PACcHOINOKeHO B Ioje 0a3ambTOWIOB *, CpeA:M KOTOPHIX HCKIIO-
unTespHAH POIb TpuHaueskut cyOmenounsiM pasHocTam. lllenounsie Ga-
3aJbTH BCTPEUAIOTCA DPEJKO W COCPENOTOYCHH! TAAaBHEM 006pasoMm B CeBePHEHIX
ponagnEax, oamse kK Cubuperoii maargopme, UT0 COTacyeTcsa ¢ JAaTePANLHOI
BOHANBLHOCTBI0 B PACHPEIETEHHN TPOAYKTOB CPeTHENATe030UCKOr0 MAarma-
raama Anrae-Casmeroit ckraguatoit obmacta [Iloasiko m pp., 1972]. Cy6-
menouHke 0asanbTomAn 06pasyoT egUHYI0 Cepuio ¢ TpaxmaHIe3WTaMH, dgo-
HoJAWTAMM, TPAXWTAMH M TpaxupmojanaTamu (0a3a’bT-TPaXUTOBASL Cepusd),

* (C yueToM MOIIHOCTH TMOTOKOB HA Joaw GaralLkTolloB MPAXOJNTCH He MEHee 85—
90 06. % syaxamnseckux mopor MCE.
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Pue. 7. Cxeva tenmormueckoro crpoennsa Munyenuexoit cucremur suagnm [mo JIyannromy,
1960].

1, 2 — mesosoiicko-raiinosoiicknil (I) nm cpegHe- 1 BepXHenamgeosoiicknii (2) ocazounsie YexJbl; § — me-

BOHCKaa BYJIkanndeckas (opmanma, 4 — HinkHenaneoaoiickuil ckiaaguarsii QynpaMent BIagnH; § —

HIDKHEIAJe030licKIe CKIANYATHIE CTPYKTYDPBI aHTnkanmHopueB Hysweuroro Agaray, Bocrodnoro m 3a-

naznoro Caana; 6 — poxemOpuiickne Agpa aHTHKIMHOPWEB, 7 — rpanmibl MunyCHHCKOTO MEKI'OpPHOIO
npornGa; & — OUOPHBIE paspesbl, M3YYEHHBIE ABTOPOM.

I — HasapoBckas, II — Uynemo-Enncefickan, 111 — Cuipo-Eponuckas, IV — MnryenmHckas, V —

Vaenwcraa, VI — Eponackan, VII — Kaswipckan, VIII — Husupcras smamman; I1X, X — Capasme-
cwan (IX) n Banmrcurckan (X) NpOrHyThle 30HBI.

a K TeTOYHEIM TTOPONAM OTHOCATCH MeTAHOKPATOBLIE OJMBHHOBEE Hedeamnam-
Thi, HedeInHNTH, oTUacTH DasaHMTRI, TedpuTH M GepemmTh (menouyno-Gazaib-
roupnaad cepusa) [Bopopur, I'magrux, 1967a; Imagrmx, 1971]; st mccaemo-
BaTelW MOKA3all, 9T0 B CJIyYae COBMECTHOTO IPUCYTCTBHA B pPazpesax IOPOJ
6a3anbT-TPAXHTOBOI W MEJI0YHO-0ABANLTOUHOI cephii OHH NepeMerkalTcs
Me;kny coOoif, He o6pasysa TOMOAPOMHEIX pAAoB. B ByJKaHOTeHHBX TOJmMAX,
CJ0/KeHHEIX TOJMBKO MOpogaMu 6a3alpT-TPAXHTOBOM Cepnl, TAKEEe YePeayIoTcH
OCHOBHHE IIOTOKH € PasHEMHI MapareHe3ncaM¥u MIIHepATOR-BKPANIeHHUKOB.
IIpn a7oM mupoko Bapenpyior, kKak u B [lpnbaiikaase [Benos, 1263; Kucuien
u Jip., 1979], menouHOCTE W KPEeMHEKMCIOTHOCTL CYOIIEIOYHEIX (GABATLTOB.
Cpenn HEX, Kak oT™Medamoch u panee [JIywmnmumit, 1960; Bopomun, I'magknx,
1967a; m mp.], HEOTHOKPATHO NOABJIAIOTCH TPAXITHEI, Pe/Ke TPAXUAHIE3MTH
u Tpaxupumoganutel (p. Tymm y cr. lllupa u pya. Aumbapusii Jlor 8 Uyrmmo-
Ennceiickoit suagune, p. Kunseanr B Coigo-EpGunckoii Bnagnme m B apyrux
MeeTax).

BmecTe ¢ Tem TaKOil XapakTep H3MeHEHHS COCTABA BY.IKAHHTOB B pas-
pesax He HCKII0YaeT TeHAEHIUN K 3aKOHOMEPDHOMY B I[JTOM BO3PACTAHHIO
(or HW30B pazpes3oB K UX Bepxawm) meaogroctn 0azamxbronjor, kak B Capanun-
cxom rpaGene no p. IIpas. Capana (no namuM RaGmogennaM) win mo p. Y pion
[Tnagkux, 1971]. IloTokm MomHOCTBIO OT mepPBHX MeTpPOB x0 20 M 0OnIMHO
TOJOTO HOTPY;RAWTCA ¢ GOPTOB BO BHYTpPeHHHE 4acTH MUHYCHHCKHX BIaJHH.
Cpemniaa MONHOCTL BYJIKaHOTeHHBIX Toam, wo I1. B. Jlyaumwomy [1960],
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~1 ®m, a o6muii 00LeM M3BEPTHYTHIX JTaB MOKeT OBITH OIeHEH [0 OpHEH-
mupoBsoynnM nojgcuetam or 10 go 50 Thic. ®Mm 3,

Mumnepanpnnii cocras cyOmesnounnx Oasaapronmgos MCB sapeupyer =
MHUPOKUX Tpefenax, Haunmas oT oxuBnHOBHX (g0 H—10%) m womwas nad-
pPajzopoBEIMII WM aHjesnHoBwMH pasrocTamu (o 15—40 06.% prpanuen-
HOKOB). B 00MYHO MHKPOBEPHNCTOI OCHOBHON Macce — IOJEPHTOBOM, HH-
TepeepranpHoii, anabazopoil, moilknaooduToROll — BHauYale npeobiamanT
TeMHOIBETHEIE MUHEPaJH (KIMHONMPOKCEH, ONMBUH, THTAHOMAarHETHT), a
3aTeM MOCTEMEeHHO BO3PACTAET POJb CAJNYIeCKUX MUHEPAIOB — ITArHOK/IA3A
1 IMeJOYHBIX TIOJAEBBIX NIITATOB. YBeIHYeHHe MIeIOTHOCTI PacCMaTPUBAEMBIX
GazanprouoB npueonnT (B 3apucnMmocTH oT cootHomeHnmsa Na u K) manfo K
PacEucCJIeHno nmarmorma3a M ITOABICHUIO Hefl)eﬂl’i'ﬂa, anfo BO3pacTaHul
ponn TeJOYHBIX ITOJIEeBLIX IMMIATOB W KPHCTAJJAM3annm 6IIUTHTH. Ta}{HB pas-
HOCTH TepPexXOJiHbIX $a3alIbTOB OOOVIMJIN Jlake cuerjiaJgbHble Ha3BaHusa —
anmosantel ¥ HedermHOoBRe momonntsl [Bopommm, 'magrux, 1967a]. llpm
fanpHefineM ypeTHTeHNN IMeJOIHOCTI (asalbros HAONIOJAETCH HEepexof K
tTepuTaM U NOABIAKTCA HePEeINHUTH H GepeniuTH.

B OaszanbTonax PasiaMYHOil MIETOYHOCTH B 3aBUCHMOCTIL OT IETPOXMMA-
YecKIX IapaMeTpoB N3MeHAeTCS COCTaR MUHepPaJoB-BRpPalIeHHAKOB: YBeJam-
qnsaeTcd cojepskanne (GasinToOBON COCTARJIANIE B OJNBOHE, ABIUT CMe-
HAETCA THUTAH- M ArTMpUH-aBruroM, GutopuuT-aumesutom [Jlyanmumii, 1960;
Boponun, Taagenx, 1967a; n gp.].

B rpaxnanpesurax cTpyKTypa Gasmca TPaxXuTosas, 4To HAPAAY ¢ HeGOIb-
HIHM COJIeP;KaHNeM BO BRPAINIEHHNKAX PA3iiO:KeHHOH POrosoii o6MaHKW, KHC-
JIOTO aHfe3NHa-0JNTOKIA3A OlpPe/lelsieT HTH TOPOaLl KaK HepexojiHLle K Tpa-
xutaM. B camux rtpaxurax (eHOKPHCTH LPEJCTABICHLI KJIHOIMNPOKCEHOM,
Pas30sKeHHBIMU POTOBOiE 00MaHKOHR I GITOTATOM, a TaK:;Ke AJbOUTOM M KalH-
mnaToM; B 0asuce OPACYTCTBYMT IIETOYHLIE IIOJIECBHLIEC INHATH, MHKPOJATH
GuotnTa U pyAHaA OHIb. TPaXUTOBLIe PACIUIABE M3BEPrajuch B BHE JaRO-
BBIX, NUPOKJIACTATECKNX TOTOKOB 1 menia. VrHaMOpnTi 00HADPYIKEHE HAMM
® paiione cr. lllupa, moc. Barpag m B apyrux mecrax. B tpaxupmonanmurax,
KpoMe RINHONNPOKCEHA, COTEp:KarTcdA Te ke MUHEpAalsi, 9T0 M B TPAXHTAX,
a4 CTPYKTypPA CTAaHOBHTCA (EITB3UTOBOI Garofaps yBeJNNUeHHIO HKOJIUIECTBA
KBapua.

NETPOXMMHYECKHME OCOBEHHOCTH BYNKAHHYECKMX NOPOJA

I[.?IH JeMOHCTPAnun OCHOBHBIX BHKOHOMBPHOCTGﬁ HN3MeHeHnd XUuMHUYe-
crkoro cocrapa syarasnroe MCB 8 taGa. 1 npusenennr peayiawsrarsl amanmsa
17 (m3 120) THODHYHBIX HOPOL.

Ha mmarpamme (Na,O -I- K,0) — SiO, (pue. 2) moponmst 6GasanasT-Tpa-
XHTOBOIT cepuil pacnojaralTed B 1oJie coctaBos cydmenounnix mopoy [Haac-
cadpurannd,.., 1981]. CyGmenounse GasampTouasl 910l cepunm 00pa3yoT Ha
quarpaMme poil cOTMKEHHBIX TOUYEK, YTO COINIACYETCH ¢ IOCTeINeHHOH U He-
IpepHBHOR 3BoOIONNEl X MHHepaJIbHOTO cocrasa. Toianko egmHEmuHBE (n-
TYpaTHBHBIEC TOYKHN 0a3ajLTOMIOB OMYCKAIOTCH HIEe BePXHeidl IpaHHmsl pac-
IPOCTPAHEHNA HBBECTKOBO-INEIOYHBIX 110POJi, Hampumep 0a3ajbThl, H3yIeH-
HEe B MuHycnHCKOI! Buanune o:kHee moc. Tamrem mo pyu. Curem. ITpu yeenan-
YeHHH KPEMHEe3eMHUCTOCTN cyOIeqOuHbIX HOPOJK HaMeuyaeTesa oApasjieieHne mx
Ha [iBe MOJCePHH, TPeHjhl KOTOPLIX coBuagaoTt ¢ duamavua /4 m 15 Ha pume. 2.
B mepsylo u3 Hux (OCHOBHYIO) BXOJAT NMHKPHUTOBEE TOPHUPHTH (YIBTPAOC-
nosusie Jgaesl, nio JI. C. Bopopmay n B. C. Tnagknx [1967a]) — rpaxnfasain-
o (MemamorparoBkie — 43—48% Si0, m Mmeso- m JelikokpaToBbie — 48—
03% Si0,) — TpaxmaHe3NTH — KBAPIEBHE TPAXUTH — TPaXHPHONAT[HTEL.
Ko Bropoil 0THOCATCS MEPEXOIHBIE K MET0YHEM Ga3albTonas — GOHOIATH —
mea0YHLie TPAXHTH. BMecte ¢ TeM Takoe mojpasiesenne He HCKIIYaeT moAB-
JeHUA PA3HOBHIHOCTEH IOPOJ, MO COCTABY NPOMERYTOYHBIX Me:RAY HoIce-
PHAMU.
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Xnmnuecknii cocras ahysnsumx mopog Munyemneroii cueremst snagnn 1 Bafikaanekoro pundra, mac.

s
%

TaGannma 1

HReMnonenT

Basaanr-TpaxuTonasg cepns

HleJoano-0asalbTonian cepnst

Kaimeno-gatponag rpyuma

Na,0/K,0<1.5

Na,0/K,0=1,1—4

Hat ponasn
rovinma

N, O/K.0=4

K meno-HATPORAH PpyIna

Na /K, 0=1,5—4

t f.2 F 85 & 5 0 7 s ofw | e |ls 7 B | 6 | 1w s | | | o2
Si0, 44,19 | 49,11 | 56,33 | 63,47 69,46 | 45,36 | 47,74 | 48,13 | 49,00 | 50,52 | 59,15 | 64,02] 69,43 | 43,41 | 46,61 | 40,27 | 46,09 | 48,47 [ 46,30 | 48,05 | 49,46
TiQ, 1851 447 | 0,91 0,43 0,34| 1,58] 0,91 | 1,40] 2,221 141 | 0,51 0,81 0,55] 2,03 1,72 1,57 2,03( 2,33 2,46| 2,38 1,99
AlLO, 17,15 | 18,18 [ 17,03 [ 17,15 | 16,08 | 16,15 | 16,38 | 16,39 | 15,31 | 16,81 | 18,48 | 17,34| 15,82 | 16,66 | 16,54 16,72 [ 16,38 | 15,82 | 14,44 | 14,88 | 14,063
Fey,04 6,20 351| 3,63| 381 | 1,95| 584| 3,51 | 2,93[13143] 6,30 | 4,47| 3,93 2,99( 9,03| 3,71| 65| 580| 3,34 3,43| 3,28 | 3,03
FeO 4,58 5,37| 25| 0,45 0,45] 431| 6,20( 6,74 He 3,41( 0,36 0,72 0,45| 3,95| 6,38| 6,46 5,6G( 7,81 7,99 7,81 7,48

arip.

MnO 021 047] o041| o410 0,06| 0,36| 046 047 0,28] 031 0,20 0,07 008| 0,22 0,47f 0,49 0,23} 014} 047] 0,16 0,14
MuO 746| 5,01| 2,61 1,08 007| 7,56| 9,67 7.32| 3.27| 450| 0.80| 052 0,05| 747 7,69| 519| 4,58| 7,40 8,70) 8,30 [ 8,30
Ca0 10,24 8,64| 3.86| 1,04 016[10,38] 8,50| 9,06| 6,73 8,13 | 4,80 | 142 0,06|10,55| 9,24 | 1049 872 791} 13| 845 | 7,60
Na,0 234| 342 47| 5,74 5,83 246 297| 405| 450| 3,48| 5,84 6,70 6,16 2,42| 3,72 | 3,85 491| 3,78 3,13 3,05 | 2,69
K,0 1,37 2,25| 3,31 463 480 1,03] 1,46 1,08| 2.29| 1,64| 247| 3,27 347| 042 083 | 1.57| 4,60 1,77] 2,00} 1,70 1,21
P,0; 043] 046] 0,35| 0,14] 0,10| 0,52| 0,27| 0,59| 0,74]| 0,59| 044 0,27] 0,06| 035] 0,56 0,69] 0,97 0,56 0,71] 0,60 | 0,37
H. i1 3,89| 2,37| 384 2,36| 0,51 | 4,27 1,91| 1,74| 3,09| 2,78| 2,45 1,220 0,71 | 344 2,51 | 6,75| 2,42| 0,82] 1,27] 0,85 | 2,46
Cymma 99,70 | 99,57 | 99,74 |1€0,40] 99,81 | 99,82 | 99,56 [ 99,60 | — [ 99,88 | 99,97 100,29] 99,83 | 99,95 | 99,69 | 99,63 | 99,39 | 99,85 | 99,44 | 99,51 | 99,36
Nay0+K,0 | 3,71| 538 8,02| 10,37/10,63| 3,49| 4,43| 543 | 6,79 | 512| 83t| 9,97 9,63| 284| 456| 5,45| €,51| 555 5,14 4,75 | 3,90
Na,0/K,0 1,7 | 1,38 1,42 1,24 1,21| 2,39| 2,56| 3,75| 1,97 2,42 2,36| 2,05| 1,78| 5,76| 4,49 2,47| 3,07 214 1,56 1,79 | 2,22
Al 031 042| 0,63 084 092 0,32| 0,37| 048] 065 0,45| 0,66 084 083 027 0,431 048] 0,60 051 0,51 046G | 0,40
f 0,45] 0491 0,54] 0,67 095] 0,42] 0,35) 042] 0,67 053] 0,75] 0,82 0.97] 0,48 042 056( 0,57 046 0,41 0,42 | 041
Ti0./ MgO 0,26 0,23 0,35] 0,41l 5 0,20 009 019 0,68] 031| o64| 1,6 11 0,27 0,221 0,30 0,44 0,33 0,28( 0,29 [ 0,24

IIpumevyasue.

{1 — rpaxumenanofasanbT, 2 — TpaxnbasajbT,

11 — Tpaxuangeaur, 12 — Tpaxwur, 13 — Tpaxupmopanmr, 14, 15 — Tpaxumenanotasaasre, 16, 17 —
Na - K/Al, f = Fe/Fe 4+ Mg, ar. %

pudra (cpefiHee, COOTBETCTBEHHO 10 10, 4

6, 8, 15 — menwit opr p. Tynm, ¥ noc. Hupa,

on. Bmosoe, 10, 12 — HonbeBCKOE NOAHATIE, PYT.
pragnHa: b — ropa UYaanai, 13 — pyd. Kunaeas; Munyennckan soagnna, Jenwii dopr p.
— D. Boar, Enuceii, paiton 03. Kapa-Babli (110 TaHHBIM A. C. MexoHOIIMHA, YCTHOe coofiienne); 19—
- Tyil (19), AeBLt Gopr p. UpKyT, HAIPOTUB ¥eTha p. Maa. Buicrpoil (20), mpashil Gopt p. 1PH§T‘F

AHAJINBE BHIIOJHeRs B PEOXM CO AH CCCP: penrreHocnexTpanbible (1—17)—

, 2 1 3 anazmsam). Al
2, 4, 7 — ConroHciuii Kpam, Merny Hoceakamin Konoan n Herponaenosra, 16, 17 — desbll BogopasfieT p.
Awbaprsiit Jor (10) 1 ropa Boanecenckas (12); Capaaunckii rpaGem, aenwilt Gopr p.
Yildar (3); Yaenbcrad
21 — & sanmamy oT I0yKHOPO OKoHYaMux 03. Gaiikam; Bopopasmed manei Tuduiabru-Yjo-
vu. JomamsHnit (21).

yamdesoft, xumudeckne (18—21)— JI. II. DposaoBoi,

MeI0YHbIC

}A3aIbTHI

BOALHA,

MCB,

majab Xomo

(11).

3 — Tpaxuanjesnr, 4 — rpaxur, 5 — Tpaxnupuopaunr, 6 — TpaxHUMeaano0asaibT,
18—21 — cyOme1oTnase
- MecToHaxoEIeHIe aHA HAnpoBanubx obpasior. Uyasimo-Ennceiickaa poagunac
HAT[HOTIB,
Cruno-Epiunckan

Bepx.
MNpan, Capama (1, 9, 14);
Baftranbe kit

DasaabTsl

puipT:

Mewme,

7—10 — TpaxnbasajbThi,

Bajikaabckoro

18 — BepXOBbe
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Puc. 2. Nnmarpamma (Na,0-- K,0)— SiO, nns synwamnuecknx mopogx MCB m BP.

1 — mMelaHOKPATOBHE TpaxubasanbTel, £ — TpaxubasadbThl; § — TpaXHAHNEBWTH; 4 — TPAXUTH; § —
TPaxXUpPUONAINTR, § — IIeJ04Hble 0asanabThl (Haa I1—6 SajJMTEHEe 3HAYKHM — HATPOBAA, 3a7TMThIe HAIO0JIO=-
BHHY 11 HE3ATUTHE — KAJIMeBO-HATPOBAA I'PYIITE TOPOHA, CoOTBeTcTBeHno ¢ Na,0/K.0 > 4; 1,6—4; < 1,5,
em. Taba. 1); 7, 8§ — zeBoHcKue appysususie mopoast Lno Bopopnny, Caagkux, 1967a (7) m no Jiymumay,
Ppi!SHOBY. 1983 (&)1 9, 10 — cyOmenounsie HazasnbTel (cm. Taba. 1) (9) M I[OJE COCTABOB BY/JIKAHUTOB
{10) BP luo Kucuiesy u op., 19791; 11 — node cocranor cyfmenounsix 0a3abT0B MUHYCHHCKUX BITAIIH
no AanHsBM anTopa; J2—135 — OOPPAHMYHLIE JIMHIN MEKIY MarmatHdecKuMu MOpoJaMia pasHoro cocTaBa
[Knaccugmramm..., 1981 ] (12 — rpaunisl pasge’deHns OO HA PPYNML 110 KpemMHesemy, 13 — Ipafn-
1a ofIacTH pacupocTpaHeHusa cyOIeI0MHbIX Topoa, 14, 15 — HUMHHNE IPAHNIE PACTPOCTPAHEHNA INeJ10Y-
HEIX nopon ¢ denpmmuoarongami (14) n Gecde baMMATONTHLIX NOPOJ ¢ LIETOYHBIMII IIMPOKCEHAMII H aM-
fuboaamu (15)).

Illeogno-6azanbronguas cepus BKINYAET MOPOJL OT MEJTaHOKDPATOBHIX
OJNMBMHOBHIX He(PeTUHUTOB [0 OepemmToB, FKUIBHBE AHAJIOTM KOTOPHIX
A. H. 3apapuuknit [1961] orrocux K Hede HHOBO-MOHIOHUTOBLIM TOPOIAM.
IIpn manecenmn Ha paccMarpuBaeMyro nmarpaMmy (eM. pwe. 2) mAHHBIX
n. B. Jlyunuroro [1960], JI. C. Bopommma u B. C. T'zagkmx [1967a],
B. H. Jloprana u B. A. [llupornx [1980], B. A. Ilymmna n O. H. I'pasHosa
[1983] ¢urypaTuBHEIE TOYKH pPACHpPENeNAOTCA (3a PEAKHM ICKIIOTCHIEM)
B noaAX cyOmeloYyHbIX ¥ INEJOYHBIX IOPOK M COINIAcYIOTCA ¢ YKazaHHLIMI
seime rpergami. Cpenm synkanutos Baiikaanckoro pupra, mo A. . Hucn-
nepy u coasropam [1979], mpeoGaamaror cyGmemnounsie GasampToupsl. Psj
HOPUJ OT CHIALHOINENOYHHX 0a3ajabTOB [0 TPAXWUTOB Y AOKaHCKOTo XpeOTa
pacmonaraercs BIOJH TPeH[A OTHOCHTEIHHO MIEJ0YHOH momcepun (asanbr-
tpaxurosoii cepun MCB (cm. pume. 2, 74). [lna memnounsix mopogy BP mameua-
eTCA OTAeNLHLI TPEeHJ 9BOJIONMHE X coctaBa. Takum obpasom, moAA co-
CTABOB IOPOJ, CPaBHUBAEMEIX BYJIKAHHYECKUX (JopManuil B II€JOM COBIAJAIOT,
HO B TOPOJAX MHHYCHHCKHUX BIOAJHH IINpPE WHTEPBAJ COJEP:RAHUT KpeMHe-
gema (cum. pme. 2).

Comepskarme K,0 1 Na,0 B eulpaunnsix mopogax MCB (cm. rtada. 1)
usMenserca coorBercTeeHHO B mpemenaax 0,4—4.8 u 24—6,7%. Memny
OTHMH OKHCJIAMI VCTaHABINBAETCH cJaalas TeHTeHIHA K IPAMOIl 3aBHCHMOCTIL
(pme. 3, a). Tlo seamumne mapamerpa Na,O/K,0 paccmarpusaembie mOpOJsI
OTHOCATCA K RaJlmeBO-HATPOBEM 1 Hatposem [Ruaaccmpuranms..., 1981].
Cpenm WUX HOMHHHDPYTOT Kajamepo-HaTpomhie — ¢ ornomennem Na,O/K,O or
1,5 o 4, a ornocurensuo Kajmessie (1—1,5) m mHarposse (= 4) ByJIKAHUTEH!
UTPaloT BTOPOCTENeHHYI0 POJb. B ceBepHBIX Bmagmmax, cyAd [0 JaHHBIM
JI. C. Bopoguna u B. C. I'nagkux [1967a] u B. A. J[ymmua, O. H. I'pasuosa
[1983], yrpemmumpaeTcs KoauduecTBO CyOMETOUHBIX TMOPOJ, oforaleHHLIX Ka-
amem (em. pme. 3). Cpemu MenanoKpaTonex 0asaiabTONAOB, 0COOGEHHO (GeTHEIX
KPEMHE3eMOM, BCTPedanTes pasHoBmaHocTH ¢ comepskanmen K,0 << 0,8% —
ronentoswe [mo Jlyrmy, 1980]. Bamecte ¢ Tem mx ¢urypatusHbie TOYKH SAB-
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Puc. 3. Coornomenne K,0 1 Na,0 (¢) m AFM-narpamMma (6) a4 ByJIKaHNYECKNX I0OPOJR

MCB u BP.
Yea, o0ozH. oM. Ha pre. 2 (Ulej109pble MOPOIBL BRIETeHH KPYTHBIMA aHAUKaMu). Tloaa cepunil nyakamm-
uecKux nopon faanbl no [Middlemost, 1975]: I — suicokokannesas, 11 — waanesas, 111 — ?DHO,’IMTOB&!H.
1V — parposas; 1, 2 — Tpeuan anpheperunannn meaounoi (11) u ronentToBoil (2) cepuit [em. Kucnaen
u ap., 1979, pnc. B.2].

JAITCA HEOTHEeMIeMOIT 9acThlo BCEro cmeKTpa cocTanop cydmenounnXx Gazais-
roujos (cM. pue. 2). Boabmas wacte menounsX BYyJKAHOTOB [0 BeTHIHHAM
OTHOINEHISI ORICIOB HATPHA M Kalus OTHOCHTCA K Py KallleBo-HaTPOBBIX
nopox. Ha nuarpamme K,0 — Na,O moas cocrasos apdysneupix mopox MCB
n BP B meaom comnajganr. 3jech 0TMETHM TOJIbKO GOIBIIYI0 POIh 0A38/1bpTOR
narpoBoit cepun (rpyunn) [no Middlemost, 1975] u cmapHYI0 pgucmepcmio
ornomennsg Nay,0/IK,0 8 cammuecknx nopogax MCB (em. pue. 3, a).

Ha puarpasye AFM ¢uryparusanie Toukn pacemarpusaevsix (ea. a6, 1)
n puOpanHpX Aiaa cpasuenus |Bopomuw, magknx, 1967a; lymms, [pas-
Hon, 1983] cyOmenounbix W IMETOMHHX NOPOJ PacuoJgaraioTcsA BIOJB TPeHNa
auddeperpanum nerounoit cepun (puc. 3, 6). Bamae seero ¥ yrooy M Haxo-
IUTCA NHKPHUTOBBIL TOP(MPHUT, BBEIIE — MeJAHOKPATOBLIE TPaxudasaibTh,
(ORI CMeHATes TPaxmnOasalbTaMi, B KOTOPBIX BMECTe CO IMEJI0MHOCTH) BO3-
pacTaer dele3ncTocTh, mocje mepernda Kpusoi (BIoAb ee HUCXOAHAIIEH BET-
BH) pasMemaoTcA TPaXWaHAesuTH, (QOHOJHTEI M TPAXHTH W, HAKOHEI, Tpa-
XupuHoAanuTel. I3 cBOI0 0Yepe/h, METOUHKE TOPOIE PACIIO05KEHEl BIOAL TPCH-
Ia B TAKOI IOCHeJOBATEILHOCTH: OJHBHHOBLIE TeMPHTH H MeJaHOKDPATOBHIE
HedeqHHUTB — TedPHTH i Hedennunutn (Ha meperube Kpupoil) — GepemuTH.
OcropHaa wacte QUTYPATHBHLIX TOUEK ByJKaHHUecKuX mopoj MunycmHckoi
cHcTeMbl Bnaaue Haxofutesa Ha mmarpayye AFM s noge cocrasos mopon BP
[mo Kucuaesy n ap., 1979], B oramune or Kotoporo touku Kpaiine Maiaecknx
u casudeckux mopojg MCB kar Gwl mpoo/sRaoT paccMaTpIBaeMblil TpeHj
B obe croponni (cM. pmc. 3, 0).

Beanununt kosddumnenror armautHoetn (Al’) m srenesucroctn (f) B
HCCaefOBAHHKIX MOPOAax maMeHswTesa coorsercrsenHo ot 0,31 n 0,35 B 6asane-
rongax jo 0,92 n 0,97 B rpaxupmoganmrax (cm. Tada. 1) u ceaAzambl MemIY
co0oii 3aBucHMOCTBIO, 0aH3KOI K mpsvo mnpounopnmonanbpoii (Al'/f ~ 1).
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Cam.xc HUSKIC 31HavyeHdd 2Tux mapamMeTpos — B HHKPUTOBOM HOpC!}HD“TE‘:
0,25 1 0,21, B npyrux mopopax, uaywennwx JI. C. Bopogunsiy u B. C. Tnan-
kux [1967al, snadenus ormomenns Al'/f sapeupyior npusepso or 0,5 mo
2. Tlpamas 3anuCuUMOCTh ME;KIY paccMaTpHpaeMuMm KoaddurmuertTamu yera-
HORJIeHa 1 105 cyOmenounnx syaranuTos Baifikaanckoro pudra, B ToM uncae
B YjoxaHckonm xpedre, vhe BeandpHnl mapaserpos Al’ m f mavemmores co-
orsercrsense ot 0,63 u 0,44 B kafinosoiicKoM CHIABLHONEI0YHOM Oa3AJIbTE
po 0,89 u 0,79 B Tpaxmre. B srtnx um apyrux mnopogax, UCCJACTOBAHHBIX
A. 1. Rucnaenuiv u coasropavu [1979, rada. 4. 1, 4. 21 ormomenue Al'/f
00b191H0 HECKOJIBKRO Gonbiie egquamiisl (o 1,5), 9To caegyeT I U3 IPHBOKIMBIX
Hayu gamHBIX (ca. Tada. 1).

Ot ocHOBELIX K kucauM nopopav MCB yowmsaor copepsianusa Ti u Mg,
a ornomenne TiO,/MgO soszpactaer or 0,09 B Tpaxubaszanxprax go 11 B Tpa-
xupuopanurax (car, raba. 1). B Byakanudeckux mopoaax BocTodHOTO ofpa-
agenus Uynsivo-Krmcefickoll pmagunn To OTHOIEHHE NU3MEHAETCS B TeX ke
npenenax: or 0,33 B Gazanbrosom mopdupure mo 1,30 B TpaxmpuoanTOBOM
mopdupe [Jlynmnu, Tpasoos, 1983]. B rammeso-HATPoBHX Tpaxudazaibrax
(em. rada. 1, an. 6—10) messpy copepmanusayu Ti m Mg mavesaercs oGpar-
HAs 2aBMCHMOCTh. B cpAsW ¢ mupoxinvm sapmamuavu Mg » Gasaabrompax
MCB Cpell HUX BRIJIEJeHbl BBHICOKO- 1T HU3KOMATHE3 1A bHbe (COOTBETCTBEHHO
Gonpme m menpme 79% MgO). Tlepene ma HUX, Kak NPaBHIO, caMBle OC-
HOBHEE IO cOCTaBy 1 coctaisaioT ~15% or obfmero ofbeMa OCHOBHHLIX JaB.
CyGmenognnie GasanpTel Baitkannekoro pudra, Kak a1o CJAeiyeT 13 JaHHBIX
B. C. Tanagrux u 11, K. Mareuko [19751, A. U. Kucunesa n coasropos (19791,
a rarxe u3 raba. 1, B nenom oSoramenn Ti m Mg o cpasHeHuo ¢ nux a”axo-
raMm B MHHYCHHCKHX BuaguHax. B Yiokanckom xpedre or UeTBepTHUHBIX
CHILHOMEN0YHEIX Gazanbros u Tpaxutor yoOwpawt cofepanua TiO, (3,09—
0,93%) m MgO (8,62—0,84%), a ux oTnomenue, maoGopor, BO3pacTaer or
0,36 no 1,1.

Taxmm ofpasom, asddysususie nopoanst MCB m BP mo wmerpoxmymwe-
CKItM mapaMeTpaM OTHOCATCH K (opMaium [ieJ09HBX OJHBHHOBLIX Oaszanb-
TORB, Cpem{ MIHYCHHCKHX BYJ/JRKaHNYECKHUX HOPOO BLIJACTAIOTCH [Be Cepum:
OaganbT-TpaxuToBas W IeaoYHo-OazanbrommHaf. llopoxn Gasanbr-Tpaxiu-
TOBOH CePHH OTHOCATCS 10 O0IIEll MEI0YHOCTH K ABYM mojcepnaM. Jdddysnpnr
ofenx cepuii no coormomenno Na,0 n K,0 upunajieszar K HAaTPOBHIM 1 Ka-
Jneso-garposui. Cpean KajaweBo-HATPOBON TPYNILL MOPOJ, B CBOI 0Yepelb,
BBIJIEJSIOTCS iBe ToATpymue: ¢ obmunbivn 3uavenmsavn  Na,0/K,0 (4—1,5)
M OTHOCHTEJABHO Kammessie (<1,H).

XMMHYECKMHA COCTAB MHMHEPANOB
BYNKAHMYECKMX NOPOQ MCB M BP

XuMudecKuii cocTas MUHEpasos ogHoTo u3d TpaxmbazaanTos CoaroHcko-
ro kpsaa, pasgeasiomero Hasaposckyio nm Uyanimo-Enunceiickyo sumafuHEL,
npueefeH B Tabm. 2. PaccunTaHHBe KPUCTANIOXHMITECKHTe QOPMYJIB CHINM-
KATHEIX MOHEPAJIOB COTJIACYIOTCA ¢ MX CTeXMoMeTpueil.

B rtpaxmbasanpre mpuCyTCTBYIOT IBe TeHepaIl MHHEPAT0B-BRpPAIIeH-
HUKOB. YCTAHOB/ICH CHAeAYIIIN IMOPANOK WX KPHCTANIU3ATAN: OJIHBHH —
KINHOOUPOKCEH — IITAarMOK/Ia3. CDG,DJ'[ ATUX MAUHEPAJJI0B HpeO()F[ﬂﬂHI—OT OJIUBUH
W IIaTHOKTIA3, COAep;Ral(Uecs mouTuH B pasHoM woamdecrse (mo 7—Y 06. %).
B murposepHECTOll 0CHOBHOI Macte COXPAHACTCA Ta ke MOCIeL0BATEIbHOCTD
o6pazoBaHUA MOKDPOJNTOB IEPeTNC/AeHHbX MITHEPAIOB, HO BC/IeQ 3a ILTaruo-
KNa30M KPOCTANAH3YIOTCA THTAHOMATHETHT WU IMEJOYHLIC TIOJeBbie LITaTHI.
Kpome TuramoMarmeTnTa M3 PYAHBIX MIHEDPAI0B IPUCYTCTBYIOT B MOAIMHEH-
HOM KOJHYECTRBE IIBMEHUT W XaTbBKOMHPHT.

Oausgun. BRpamneHHUKE OJMBHHA 110 COCTABY COOTBETCTBYIOT XPH3OIHUTY.
B ocuonnom oObeve QeHoKpHCTANIOR HAa CHUMKAX B 00PAaTHO paccesHHBIX
BNEKTPOHAX 1 HA KOHIEHTpanumonunoii wpusoi MgK., ¢urcupyercs cnaban
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Tatanma 2

Xumnuecknii coeras mumepaior Tpaxnéazaanta Coaroneroro kpsxa, mac. %
OansnH HinHOnnNpokceH TI!THH;JII;'EFEI‘HE- Il1aruog.1aa me;‘,;‘;“ﬁ&;‘;’,;}m' A
HoMuoHenT croii pudToBoil 30HL
uenT Kpail e Kpaii HEHTD Epaii MEHTH [EHTP wpail |nenrn 1IEHTP
1 2 3 4 b | G | 1 8 9 | 10 11 12 13 14 15 16 17 13
[i0, 39,5 38,2 | 36,6 36,0 49,2 | 50,8 50.9 50,2 0,55 | 0,56]48,7 |53.9 '|580,5 65,2 65,5 | 29,86 30,50 45,71
TiO, — — --- — 0,51 0,72 1,05 1,35 (19,0 200 — - — — - 0,34 0,08 2,44
Al Oy — — — — 7:49.] 2,99 2,75 2,68 1,95 097(31,4 271 |30,6 20,8 18,9 0,22 1,15 5,07
Cry0q — — - — 0471 0,351 <0,04 < 0,04 —_ — — — —_ — — 0,04 — He onp.
FeO 17,6 23,3 | 32,8 34,4 7,06 | 7,05 8,33 9,50 | 72,3 | 70.3 0,54 [ 097 083 0,56 0,58 15,61 17,73 9,89
MnO 0,26 0,45 0,70 0,77 0,19 0,18 0,20 0,29 0,75 2,61 — — —_ — — 0,21 0,24 0,13
MuO 42,6 37.5 | 29,6 28,9 14,7 Fi5:4 14,56 13,8 1,97 0,05 0,05 0,09 0,04 — — | 42,83 40,82 12,92
Ca0 0,23 0,34 0,39 0,37 120,3 |21,8 209 20,7 — ~ 145,37 [~11:2 13,9 2,09 0,87 0,38 0,28 19,43
Nua,O — — — — 0,55 0,38 0,47 0,53 — - 2,57| 5,07 3,44 7,66 6,21 - 0,17 0,76
IK,0 — — - — —_ — - — = - 009} 0,47 0,23 442 6,93 — 0,15 0,25
Cymma 100,19 | 99,79 | 99,59 | 100,44 | 99,91 | 99,37 99,10 99,10 | 96,52 | 94,49 | 98,62 | 98,80 | 99,44 | 100,75 | 98,99 09,49 | 100,09 99,27
Fo 81,5 74,1 | 62,0 60,0 82,9 80,3
I's 11,9 14,4 13,1 15:7 .
En 44,2 | 43,5 42 4 40,6 39,8
Wo 43,9 | 45,1 43,9 43,7 43,1
Ab 23,2 [43,8 [30,5 65,3 55,2
An 76,3 | 3,5 | 68,2 9.9 by
Or 051 27| 13| 284 |405

IIpumenanue. 1, 2 — BRpamJIeHHNK XPH3OJNTA; 3, & — MUKDOJINT PHAJIOCHIEPUTA, 5, 6 — BRpanJeHHUKH ABrHTA ¢ PeAKLNOUHO raiimoit (5) u Ges nee (6); 7, 8 — MuKpo=
st aseara; 9, 10 — Kpynxoe (9) 1 meucoe (10) 3epHA THTAHOMATHETHTA B 0CHOBHOI Macce TOPOJIb: 11, 12 — caa60 sonageHbil Brpanennns Gmroeunta (11), ¢ nadpagoposolf kaiimoit
(12); 13 — Muspoaut Jabpamgopa; 14, 15 — MUKDOIHTHL AHOPTOKJAA3a (14) ¥ HATPOBOrO Kammmmara (15) (maiuiwe aBropa); 16 — BEPAIICHHME XpusoJuTa u3 rpaxudasanbra Yio-
rancKoro xpedra (Fe,0,= 1,77%, FeO = 14,02, NiO = 0,16%) [Baagumupon u 1p., 1976]; 17 — BKpanJeHHMK XpU3OJIHTA U3 [OJEDHTOBOrO HEJOUHOT0 OJHBIHOBOTO GazanbTa
(Fe,0,= 4,39%, FeQ = 13,78, P,0y= 0,13%); 18 — KIMHONMPOKCEH W3 OCHOBHOH MaCCHL HCCERCHTOIONOOHONO NEJ0MHOT0  OJMBIHOBOrO  Dasasibra  Bumumekoro naato  (Fe,Oy=
—3,469%, FeO = 7,05, H,0T=0,06, H.0 = 1,87%) [Hucunes u 3p., 1979). Cocrar munepanon (1—15) onpeneden wa Murposonie «Cynepnpo6-133» (anaantuy JI. . Hapamnia), co=
JepHannd Topofoolpasyomiux oKNCJI0B i PEAKUX 9JIEMCHTOB B rpaxmfazaneTe npuBefentl B Taba. 1 u 3 (am. 7).



Puc. 4. Coormomenne Ca, Mg n Fe B
KamHODNpoKceHaX Tpaxnbasaasra Coi-
TOHCKOTO KPSIKa.

1 — KpyoHBT  deHoKpucTann ¢ peaknmonHOi
rafimoll, 2 — BREpauIeHHuR BTOPOI Tenepaiin;
3, & — menTpadenads (3) M KpaesaA (4) 9acTu
MHKPOJIMTA.
1 — RPHpANNEHHIEN 13 OCHOBHEIX TIOPOR KOWTIH-
HEHTAJIBHBIX O IIBHH-0a34JbTOBOI M LETOYHO-
GasanbrougHoii hopmaunit; II — MUKPOJINTHL 113
OCHOBHOIE MACCHl METOMHBIX 0alanbTon o gan-
HeiM  padorel  [Topopoofpaayionnie ITHPOKCe-
Hbl...y 1971).

" &
Mg 20 30 e

NpPAMaA 30HANLHOCTE I TONBKO B KPACBOI YACTH HPOUCXOANT 3aMETHOS YBEIN-
"geHne QasanToOBO COCTABIAIONIEH, UTO MOJATBEP;RAAINT Pe3YIbTaTH KOJTHYe-
CTBEHHOTO aHaimn3a (cM. Tala. 2). 3onaapupil xapakTep BRPAIVIEHHAROR OJIN-
BHHA THIIHYEN [Jis IMEeJ0YHEIX OJHBHHOBEX Gasannros. Ilo xumugeckomy co-
crasy derorpucTasiap oansuna cybmenounnx Gasaasron MCB (Fo = 79,6 —
81,5%) n BP (Fo = 80,3 — 82,9%) [Baagmmpos u ap., 1976; Rucuies u
p., 1979] 6anakn mMexny coboit (M. Tada. 2). B mpkpoanrtax ruazocuaepura
N3 OCHOBHOH maccwl Tpaxu0azansra Takwke ofHapyskena cjialas TpAMast 30-
HaabpHocTh (62 — 60% Fo). BumecTe ¢ pocrom skeneancrocTi OJUBHHOB OT
BRPAIJIEHHIKOB K MHKPOJUTAM 1 OT IEATPANLHLIX K NX KPAEBHIM YaCTAM BO3-
pacraet cojepsianie Mg (cy. TaGa. 2). MuxpoanTsl riuajiocujiepura mpucyT-
CTBYIOT Tax:ke B Tpaxmbasanprax Baiikaasckoro pugra [Beaos, 1963; Hucn-
aep, 1979].

Kaunonupokcer. BRpaINIeHHUKE 1 MHKPOJUTH KINHOOIPOKCEAA IO XI-
MHYCCKOMY COCTABY COOTBETCTBYIOT cyOranbmuenmM aerutam [[lopomeoGpa-
syomue nnpoxcens, 1971]. Kpynnnie sxpamitennnku asrura (em. Tala. 2,
aH. D) omiaBIeH:u 1 00pacTanT RaiiMoil, ciaokReHHOM TeM jKe MUHEPANOM, LD
COCTaBY COOTBETCTBYIOMUM MUKPOJHTAM KIHHOMHPOKCceHA B 0asmce HOPO/LL.
Ilo cpaBHenuo ¢ HWUMH BO BRpaIUIeHHHKAX BTopoii remepaitun (cm. Tala. 2,
aH. () He3HaunTeJNbHO YBEIMYUBAETCA cojepaiaHme QeppocaauTosoit (11,9
uporus 14,4%), soanacronurtopoit (43,9—45,1%) 1 yOpiBaeT KOIAHYECTBO HH-
craruToBoit (44,2—43,5%) cocraBuswomux. Kpome Toro, B mix yMeHbImaeTcs
npumepHo B 2 pasa copepskaune Al u Bospacrawor kouunenrpanuu Ti n Cr (e
rabn. 2). Ha cuumkax B o0paTHo paccesmmbiX DIEKTPOHAX B MMKPOIUTAX
apruta gurcupyerca ciaabag npamad souanabHocTh. Ilo cpaBrenuio ¢ Bxpai-
JeHHHKaMI BTOPOil TeHepanuu B HUX cogepskanme Cr majlaer, 3aTo coxpamnser-
ca ToT sxe yposenb Al u Hen3MeHHOI ocTaeTesl TeHICHINIA K POCTY KOHLEHTpa-
nuit Ti, KoTopas coxpauseTcsa PN Iepexofie 0T IEHTPANLHLIX K KPaeBniM
YacTAM MHKPOIHTOB. B KINHONHpPOKCeHe 13 OCHOBHOIL MACCHL dCCEKCHUTOIO-
no0HOTO LIed0YH0ro 0anBnHOBOrO 6aszanbra Butuymexoro naaro [Kucuaes u ap.,
1979] oTHoCHTENIBHO MUKPOJIMTOB ABIMTa paccMaTpHBaeMoro Tpaxufasasibra
He3HATUTeIbHO Bo3pacTaeT cofep:kanme (QeppocaanToBoil cocTaBIAONLE
(15,7 m 17,1%). llo xuMmu9ecKOMY COCTAaBY ITOT KAMHONNPOKCEH OTIHYALTCA
BuicORnME Kounentpanuamu Ti u Al (em. ra6n. 2, an. 8 u 18). Ha guarpasve
Ca — Mg — Fe (puc. 4) ¢urypatupnbie TOYKH COCTABOB BKPAIICHHUKOB 1
MHKDOJINTOB asruta n3 TpaxmubaszanbTa CoJroHCKOTO KPsika PACHOIATAKTCSH
COOTBETCTBEHHO HA IPanulle U B IEHTPAJLHOI 4acTn HIJIINCA COCTABOB BRPAl-
JeHHWKOB KIMHOTUPOKCEHOR W3 JHaB KOHTHHEHTANBHHX oXupnH-Gazaxpropoil
1 1en09H0-0a3aabTo N Hol (opumauii.

Tumanomaeremum. CTPYKTYpa pacmaga B MUKPOJNTAX THTAHOMATHETH-
Ta He HalJIOjlaeTes HA  MUKPO3oHIAe mpu OodpimnX  yBeamdenunax (/1o
X 10000). B arom munepaie ot campix kpynaux (0,2 mm) x vearum (0,02 mm)
3ePHAN HE3HAYNTEIbHO MBMEHMETCHA COJep/RAHHe TVIABHBIX OKUCIOB: KOJIHIe-
crso FeO* yongaer ot 72,3 mo 70,3%, a TiO, sospacraer ot 19,0 go 20,0%.
B 10 ke BpeMs BTOPOCTENEHHLIE OKUCIL YYTKO PEATHPYIOT HA W3MeHUBIIHECH
yeaosua rpueradansamun: cogepskanne MnO yeenmuusaetcs B 3,5 pasa, a
Al,O; ymenrmaerca B gsa m MgO — B mecatku pas (cm. rtaba. 2). Coenyer
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HOMYEPRHEYTh, YTO THTAHOMATHETNT sIBISETCH THIIYHBIM OKUCIOM B Gasaib-
roupgax kak MCB, rax u BP [Bexos, 1963; Kucuaer u ap., 1979].

ITrazuokaas. Bo sxpamienankax GunroBHNTA M3 TpaxudasaneTa, CyLa 10
CHIMKAM B 00paTHO PACCesSHHBIX JIEKTPOHAX U XapakTePHCTHUYECKHX Jydax
CaKy, coderawresa puTvmupas n caabas upamasd s3oHaibHocTh. Ilpm wpu-
CcTAJNIN3ANNY DOTOKA OHN ofpacraioT malpamoponoil Kaiimoil, comepskalei
MUKPOJUTH aBruta. Hoamdecrso opToKJIa30BOTO MITHAJIA B OJHOM M3 BKpAI-
JIEHHUKOB TepsBoil remepammm (cy. Tada. 2) BoapacTaeT oT €ro IeHTPATLHOM
gactn (0,5 mox. %) x raiime (2,7 yon.%). B aTom ke Hampagiennu ysesudu-
BAETCA KOHIEHTPAIUA jKejesa. AHAJTOTUYHAA 30HATBHOCTE TIPOCTERHBACTCH
B MuUKpoauTax gadpagopa. Ha mpucyrersue genorpucranion GHTOBHETA 1T
MHEpPOTHNTOR malpagopa B cyGmenounnx Oasanbtax MCEB n BP, cormacuo
onTHuecKuM HabaOneHnAM, yrasupaitock B padorax H. B. Jlyuunxoro [1960]
u M. B. Bexosa [1963].

Meaounrie nosesvle wnamu 3ano0THAIOT MHTEPCTHIMIL MEKILY MHKPOJIUTA-
MH APYIHX MUHEpPainos, o0pasys kceHOMOPQHLIEC 3¢PHA, Pe;ke KPHCTAJILL Tad-
amruatoii gopumer. Berpevaoresa oHm Takike B BUIe KAaeMOK HAa MHKPOTHTAX
aaGpamopa. Mecaemopanusie MEKPOJNTE METOUHBIX HOJTEBLIX IITATOB 00bef-
HAIOTCH B ABe Oan3Kue 1o cocrapy rpynuni. O U3 HOIX COOTEETCTBYIOT AHOP-
Tok1a3y (Ory; s Aby;_g; Ang_y3), Apyrue — HaTposoMmy Kaaummary (Org;_,,
Abgs_ss Ang,; o). Pasnuune B cocTage memovisIX M0JEeBLHIX HITATOB 00HAPY/KH-
paeTcs B Xapawrrepucrmuecknx nydax KK, n CaK,; 8 Tadn. 2 mus upumepa
JIpPUBEAEHBL JIBa aHAJIN3a IMEeJIOYHBLIX noJeBblX INMOaronp, 9TH Ml‘l}iepa.ﬂ]ﬂ OTHO-
caTea k TumoMopduen s Gasuca Tpaxubasannros MCB n BP.

O6meil 3aKOHOMEPHOCTRIO JIJIA PACCMATPUBACMBIX TEMHOIBETHBIX M CAJil-
YeCKUX MHUHEDAl0B ABAAETCH pospactanne cogep:kannil Fe, Mn, Ti or rpan-
JIEHHHKOB K MHKPOJIUTAM ¥ 0T IeHTPa K KPaio KPHCTANN0B, 9T0 06yCI0BIEHO
H3MEHEHIEeM XHMHYECKOT0 cocTasa n U3NKO-XHMIYECKHX YCIOBUE B Ipoliec-
ce KpHCTaIIn3aiun TpaxufazanbToBOTO pacmiaBa.

3AKOHOMEPHOCTH PACMNPEAENEHUA PEOKHX 3JIEMEHTOB
B BYNKAHMYECKMX NMOPOJAX MCB MU EP

DaKToOpL KPHCTANIOXTIMAYECKOTO paccesuns U avaHauonnoit gudde-
penrnuarnuu [Taycon, 1977] onpemennioT 3aKOHOMEPHOCTH pacHpeleseHIs
PeNKUX JICMEHTOB B IMEen09HnX 0aueuHoBEX Gaszannrax MCB u BP. Pacemor-
PIIM DTH 3aKOHOMEPHOCTH B mopopax obewx dopmainii, HauMnas ¢ HEKOTePeHT-
HulX Juis Oasaawrompos axementos (Rb, Li, Ba, Sr, La, Ce, Nd, F, B) u kon-
4asg KOUePEHTHBIMH — JJeMeHTAMH Tpynnnl skeqae3a, Zn n Zr. Pesyasrarsn
amanuza 22 pegkux snementon coorserctsenno B 17 (n3 120) u 18 pyaxann-
gecknx nopogax MCB u BP npusegenn s Taba. 3.

Pedrue weaounwe aaemenmei. B paccmatpueaemux nopopax MCB ofna-
pyseno ot 8 o 116 v/t Rb. Cambie nuskue comep:iaHna aToro dleMeHTa yera-
HOBJIEHEl B Hu3kokaamessix Gasansrax (8—10 r/r). B rpaxufasansrax ramie-
BO-HATPOBOIl rpynnsl Koiaudecrso Rb yBeamumsaeres ¢ poctom B mux K npn
Gmusgoit (17 u 48 r/T, em. Tada. 1, 3, an. 7 u Y) u sospacraromeit (11 u 22 /T,
am. 6 u 10) kpemuexucaornocTu. [lanpueiiinee yeanuenne konnenrpauuii Rb
n K npoucxopnr npn mepexome k tpaxury (70 r/t; 2,78%), a satem onm yObi-
BAIOT K Tpaxmpmopaunty (38 r/r; 2,68%). Amasormynas 3aBMCcHMOCTL COXpa-
HAGTCA B OJJHOTHIIHBIX OTHOCHTEJIBHO KAJINEBBIX IIOPOAAX (a3aibI-TPaxuToBOIt
cepuil, B KOTOPHIX B IEJOM Bhillle YPoBeHL cofeps:wannsa RD (em. Tabn. 3, am.
1—35). B menounsix 6asaabrax nameuaercea oboramenne Rb 1 K no cpasnennio
¢ rpaxnfasansraMu coorserersyiomeil rpyone: 25m 19 v/ Rb, 1,32 m 1,36 % K
(em. Tada. 3, an. 16 u 17) nporue 11 mw 17 r/r Rb un 0,47 u 0,94 %K
fan. 6 u 7). 3navenne K/Rb orHomenusa ymensmaeres npu mepexome oT oc-
HOBHBIX K KUCABIM mopofaM Gasanbr-tpaxmuTosoil cepun oT 900 mo 300 (mo
120 amammsam). DurypartnBupie TOYKN BYJIKAHUTOB 9TOH CePHHM, HAHECEHHBIC
pa puarpamyvy K — Rb (puc. 5) no gannniy B. C. Cragknx 1 coastopos [1974],
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TaGanna 3

Coftepkanie peknx dIeMentos B afPyansunix mopojgax Munycnsexoii eneremst snaiun u Baiikatseroro pudira, v/t

n BasaaeT-TPaXnuTOBAA Cepua [ eanauo-0a3abToNTIHag cepid

g Kanuero-gaTpoBam Tpynma Hp;;g?r‘[’;:d‘“ Kaduero-naTpoBas DY

E Na,0/K,0<1,5 Na,0/K,0=1,5—4 Na,0/K,0=4 Na 0/ K, 0=1,i—4

2 R U EAY 6 | 7 | s ] 9o | w] u | el « 14 5| e | o | s | 19 | 20 |
Li 17 21 32 3 E-Te 12 - 20 20 10 | He oOm. 3 | He o0H. 13 16 102 25 8 8 8 8

OOH.

K, % 105 | 1,921 270|394 | 3,33 | 047 | 0,94 | 1,0 1,91 | 1,42 1,90 2.78 268 | 039 | 058 | 1,32 | 1,36 | 1,47 | 1,67 | 1,41 | 1,00
Iib 24 36 95 116 86 11 17 17 48 22 35 70 38 8 10 25 19 21 31 19 13
B 690 | 620 | 1000 | 1000 | 550 | 360 | 590 | 510 | 1100 | 660 980 | 1100 | 220 230 | 290 |F 910 | 1100 | 491 | 610 | 515 | 240
S 1100 930 630 180 72 | 1000 | 1200 | 690 430 | 750 950 350 130 670 680 | 3800 | 1200 | 885 | 1550 [ 1150 670
Ta 15 - 4 0 - 34 20 44 56 51 (6 70 — 17 36 47 63 26 46 28 16
Ce = f = 110 { 105{ — [ 100 ( 42 90 90| 80 g1 100 = 37 | 80 90 | 120 ) — Wik = ] =
Nd 20) - 35 43 == 27 19 37 62 45 — 44 - - 33 38 29 3 39 57 23 —
Y i ol "Bk - 32| 26| 35| o] 40 3t 50 = 45 | 35 39| 48| 24| 26| 22| 18
Yhb 3,6 — 3.4 3.3 3.8 - 3.5 9.2 4,6 4.0 5.4 - | 3.8 4,3 49 2,0 2,9 2.9 2.4
Pb 6,0 13| 14| 27| 16 |46 | 50| 9 271 12| 96 28 19 |55 |60 [44 |76 | — | — | — | —
Sn 2,7 - 2,4 2,8 24 2.2 23 1223 5,0 2,7 1,5 4.1 5,0 2,6 2,4 1.9 1,9 1,9 1.8 1,9 1,5
Be 0,85 | 2,0 & 3.2 — 1,451 0,65 | 4.7 2,3 1.9 2.2 3.1 — 0,5 1,9 1,9 1,9 1,9 1,8 1,6 1.3
F 480 | 1150 550 | 1150 - 780 250 | 850 200 | 700 450 S00 —_ 180 400 420 | 1750 | 290 2435 270 160
B 21 21 36 17 — 5 9 19 29 T 16 12 -~ 12 9 142 27 8 71| 45 i)
vV 220 250 110 48 | 3,6 230 110 | 200 150 | 170 50 28 12 210 140 130 160 | 177 190 165 163
Cy 140 78| <=b5] 95 8,2 620 93 | 460 — 48 6,8 9.1 5,6 79 400 — 70 | 161 163 220 | 273
Ni 46 54 8| 74 74 150 120 | 110 - 65 3,9 8,2 4,6 79 180 27 5|12 123 120 103
Co a8 35 14. 1 5.3 2.4 40) 44 37 18 20 8 4,2 = 41 3 14 18 J4 N 3b 44
Cu 32| 49| 25|49 11 20| 76| 49 Nl (. 3.2 8,9 4,3 40 | 52 63| s&] = 66| 60| 34
Se a7 36 15 11 ] 9.3 57 13 ars 2.9 35 9,6 13 14 30 40 4,6 11 18 13 14 19
VATl 180 51 30 - 33 72 106 91 260 87 42 63 59 200 75 120 O 79 &80 78 81
Zr 130 140 | 230 | 200 ] 260 140 75 160 | 210 | 140 300 240 150 100 150 290 170 — 227 200 | 173




765
0,36
30
63
0,60
2.3

27
0,45
1
38
65
3.4

39
27
0,39
202
16
3,2

30

700
13

0,55
3.6

716
12
0,92
274
13
G8
2,0

14
20
0,24
219
11
90
19

20
97
0,43
69
0,35
6

193

17
113
0,34
137
3,3
2.7
1,9

1,7

122
3.3
262
24
=4,6

3._
29
3.4
269
13
57
152
a1
1,9

36
1.0

118
7.4
0,48

0,88
221

3.5
2,5

17
112

2.0
308

0,46

20

94
0,74
209
13
16
47
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P39
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Ni/Co

CMEeMeHbl OTHOCUTEIBHO YCTAHOBICH-
HOTO 718 Iiee TPeHaa BIpaso, 4TO,
BO3MOKHO, CBS3AHO ¢ oborameHneMm
£ HX pybumnem. Bpons wanui-pyom-
= JHeBOTO TPeHAA Iopof DazaabT-Tpa-
w  xurosoii cepun MCB pacmomnoskenst

< urypatnemsie Touxkn 5HQy3uBHBIX
Z  gopon BP ([Taagkux w np., 1974;
3 Rucunes u np., 19791, cum. Tada. 3),
- HaymHAA 0T HHZKOKAJIEBHIX 0as3anb-
TOB W KOHYASA Tpaxmramm ¥ oKaH-
croro xpebra. B obaacTh HH3KHX
spavennii K/Rb ornomenus cayemne-
HEl (UTypaTUBHLIE TOYKH OJMBUHHO-
BHIX HeeIIHUTOB CPaBHHBAEMBIX
dopmaruil (cy. pue. 9).

Tecuaa cpsszs K* mw Bb* B me-
CIeOBAHHLIX MOPOJax 00bsCHASTCH
OAMBKIMI  KPHCTAIIOX HMITIECKITMI
cBOMCTBAMU ATHX HJIEMEHTOB.

osa); Be, F, B (0,1;

KOJMUCCTHEHHBIM CHEKTPASTbHbLIM METOJI0M — Ha

ARauasl BeHOIHeHH B jafopatopuax PEOXM CO  AH

%2? Copmepskanne Li B rpaxnbaszannb-
S5 TaX ¢ PAsAMYHBIM  COOTHOMIEHHEeM
22 Na m K pospacraer or menaHo- K
té"*_g nefikoxpatossiy  pasHoctam (12 —
~HEs 21 r/r). B TpaxmuTrax n Tpaxupuona-
2g2; IWMTAX €ro KOHIEHTPAIH yObBaIOT
ZEY . coorsercThenno 0 6,4 r/T (mo 7 ompe-
Eigg meaenuaM) 1 <<3 r/1. B mexoansix Ga-
SEEIE  saupTax cojlepianie Li 25—102 r/1.
£=2° B rpaxmbasaisrax BP Li mennme
E=""  (5—12 r/r [HKucuzes mpap., 1979],
ELZ& 8 /1 — cy. rTafa. 3), UeM B OfHO-
255 THOHBX NOPOAAX MHHYCHHCKUX BIa-
%EE‘% IHH, a 0T TpaxmGasaTnToB K Tpa-
==L xmram Ypowrauckoro xpebra conep-
s£57.  jkaHme dTOTO dieventa, Haobopor,
-T= ypemmunsaercs (6 n 17 r/r).
@IHE Ilpornsononosknpie  TeHIEHINH
-Zz! B pacnpepenennm Li or Tpaxmba-
£258  sampros k tpaxmray MCB m BP,
£275  B03MOKHO, 00YCAOBICHHL XapakTe-
~ZZ- poM CBASW DTOr0 dIEMEHTA C JeTy-
ngﬁ yumi kKomMmonentavi. B GazanpTou-
%S Jax ypoBeHb KOHIEHTpAIun Li on-
gg,— pefielgeTcs MY IET0YHOCTRIO.
=29 Pedrue weaouno-semeavrse d.ae-
=S menmul. Conepswanne Ba u Sr B uc-
ZyF  CeIOBAHABIX NOPOJAX BAPBUDYET B
‘;_E_ npenenax 220—1100 u 70—3800 r/7.
t 5]

' N

Hoamgecrszo Ba B Hux roppeiupyer-
csie K (ca. Taba. 3), Bospacras oT
anskoxanmessx (230 u 290 r/1)

umedanue Hazpanusa MOpox ¢M. B Ta

$3S
22 wammeso-matpossnt (360—590 r/t n
2EZ5  Oonee) TpaxmbasaabTaM I TpPaxmuTaMm
g%‘ (mo 1100 r/r), a sarem yOmBag oOT
£27  mocTeHNX K TPAXMPIOAIHTAM (220
= u 550 r/1). lo cpasmenmio ¢ aTHMHU
22" TOPOAMH HAMEUAeTCH oforamienne
Fz-5 DBa orTHOCHTeILHO KAJINEBLIX BYJIKa-
E55  muroB  (azanpT-TpaxmroBoii cepnu
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Puc. 5. 3aBucnMocts cogepkannii K u Rb B Byakarnuecknx nopojax MCB n BP.

Vea. o6osH. es. Ha pue. 2. Topoasl Baiikaabekoro pudra: 1, 2 — kpaplessie (1) 11 0JNBUHOBLIE (2) To 161~
Thl; § — IIEJOYHBIE OJIIBUHOBLIE (a3ajbThl; & — (GAsaHMTOMAR; D — IIEJI0YHBIC GABAHUTONIb; 6 — Tpa-
xnanpgesnTo0aszaabTsl, 7 —— OJNBHHOBBE HePeIuHNTH (MecTOHAXOMAeHne — Oacceiin p, JDmumsl, Buarine-
CcKOe IjaTo, Memaypeube MNagoast u Vaw) [Taoapsux, Iarenko, 1975]; 8—12 — 6asanbTel BOCTOIHOTO
Caana (8) u Tynkunckoit Bnagunst (9), xp. Xamap-JlaGan (10), 6acceitna p. Lwunst (11), Burnmckoro
naaro (12); 13, 14 — GazaabThl u TPaxuThl Yaokanckoro xpebra [Kncuaes u ap., 1979]. Byakanudeckne
nopoasl HazapoBckoit n Uyasimo-Ennceiickoit suagnn [Daanknx o ap., 197415 15, 16 — onusnnonuie (15)
u menounsie (16) Oaganbrel; 17 — TpaxnaHaesnTo0asaabThl; 18 — Tpaxmanpeauts; 19 — TpaxmTel, Tpa-
xndonoantel; 20 — Gasanntsl; 21 — HedesmHuTH. IIVHKTUPHON NHHHeN NMOKazaH TPEHJ DBOIONMH CYO-
WeJoYHpX BYJranuToB MCB no paneeiM aBropa (no 120 amaamuaam).

Puce. 6. Coornomenne Ba n Sr B Byaxaunuecknx nopogax MCB un BP.

Yea. oGosn. eM. Ha puc. 2. IIyukTHpHOi JuHHell OKOATYpPEeHO NoJie cydmeaounkx Gasaabrongon MCB.
Jddysusnsie nopoas: 1—3 — Gazanbrel Tynkn (1), Leugst (2), Buruma (3); 4, 5 — GenmopenTot (4)
1 Tpaxutkl (5) Vaorxama [TepacumoBexnii, Yepnoroposa, 1979].

(em. Tabn. 3, anm. 1—35). Or MeaanokpaToBHX TpaxubasanbToB K Tpaxupuoga-
nutam senmunns oTHomenus K/Ba sospacraior or 13 go 122 (em. Taba. 3).

Pacnpepenenune Sr 3 sddysusnnx nopogax MCB cormacyeresa ¢ Ca (cy.
rada. 1 u 3) u nporusononokuo Ba: ero KoamuecTo yOMBAET 0T MeJaHOKpa-
TosbiX Haszanpros (1100—670 r/r) gk rpaxmpmogaumram (72, 130 r/r Sr). B 10
j%e BPeMA ¢ POCTOM KPEMHEe3eMICTOCTH B PAacIaBaX HAKAIIMBAETCA Sr 10
cpapuennio ¢ Ca, nocroankry Beamannst Ca/Sr oTHOmeHNA B HA3BAHHOM DALY
nOPoJ, u3MeHsoTess oT 74 1o 3,3 (em. Taba. 3). B cooTBeTcTBUI ¢ YCTAHOBIEH-
HBIMH 3aKOHOMEPHOCTAMHI pacnpefenenus Ba um Sr 3mavenus oTHOIIEHIN
Ba/Sr yseanuusaiores or 0,34—0,63 B menanoxpaTtosnx Tpaxmubazanbrax 1o
7.6 B rpaxupuogarnurax (em. tabu. 3). llexrounsie 6azanbru oboramens Ba n
Sr D0 cCpPaBHEHHIO ¢ HATPOBHIMH I KAJHEBO-HATPOBHIMI TpaxubasaibTamn, HO
COOTHOIIEHIIE ATIX BJIeMeHTOB B HUX CYIeCTBeHHO He namensercs (Ba/Sr < 1).
Ha puarpamye Ba — Sr (puc. 6) ¢uryparususie Toukn Gazaasrongos MCB n
BP maxopares B opuoit obaacru. Tonbko GeHMOpPEnTE 11 TPAXHUTHL ¥ JOKAHCRKO-
ro xpedTa umeT nosninennsie cofepskannsg Ba m K [Tepacumoscexuii, Yep-
moroposa, 1979; Kucuaes u mp., 1979].

IHonosmnrensnan koppensius Ba*t u K+, Sr? u Ca®* B pacemaTpupaembix
nopojax OG'BHCHHETCH, 09YeBNIHO, TIeTepo- M H30BaJEeHTHBIM HBOMOpd)HSMO.\i
Me;Rny aaementamu oTux nap. Cuaegersuem usomopdmuava sipiasiercs oborame-
nue Ba Toabko MHKpoMTOB HATPOBOTO CAHWAMHA I AHOPTOKJIa3a B Tpaxuba-
saiabTe Conronckoro xpska (em. Tada. 1 (am. 7) n 2), 0 uem MOKHO CYyIUTH T
HAKOIIeHnio ero B ocuosuoit macce (630 r/1), m KoulenTpruposanue Sr Bo BRpar-
mepHMKax mrarmoxkinasa (1989 r/r, Ky = Cuumepan/Cropona = 1,7).

Pedkosemeavnvie daemenmu. Pacnpeenenie dTHX DIeMEHTOB B BYJKaHII-
tax MCB nopoGro pacnpeneaennio Rb u Ba. B wammeso-narposnix tpaxmfa-
3anpTax cymmapHoe copep:kanme Jerkux (La, Ce, Nd) u mamennx (Y, Yb)
P39 yeenmuneaercs Bmecte co mesouHocThio npn nocrosuuoit (110—308 v/,
em. Tabu. 3, an. 7T—9) u Bospacrawomeii (197 uw 221 r/r, an. 6 u 10) kpemue-
Kucaoraocern. Jlamnex mag ouenkrn BausHng cootomenns K u Na mepocra-
TOYHO, HO 1 13 NPUBECHHLIX PE3YJIBTATOB CIAEAYET, 4TO YPOBHH KOHIEHTDA-
it P39 B oTHOCHTENbHO KAJHEBHIX I HATPOBHIX TpaxnlaszaibTax CyIECTBEH-
Ho He pasnuuarcsa. C packmeaemmenm mopox [Umapkmx, 1971] mmeer mecrto

124



ypeandenue copep:ranua P39 or 137 r/r B MenaHokpaToBnx 0GasanabpTax Mo
273 r/r B TpaxmuTax (cy. Tada. 3). IlpoucxomuT aTo TIaABHBIM 00pa3oM 3a cUeT
JerKIX JTaHTAHOWOB, CPeAn KoTophix Habaofaerca oboramenne La nmo cpas-
genuio ¢ Ce u Nd. Tengennus k yseawdennio La/Y b oTnomenus or mejianoxpa-
ToBwx Tpaxubasannros (3,0—Y) g Tpaxmram (qo 27) HOATBEDP;KAAET M3MEHEHIE
COOTHOINEHNA JerKuX W TAReNHX PeJKHX 3eMel b, HO BO BeeX HOPojax Ipu
aToM mnpeobiafaior axements epuesoil rpynnsl. llerounsie GasanwpTni Mu-
HYCHHCKHX Bmaamu (cm. Tada. 3), ocobenno Hedemmmntnl (800 r/r TR,0,
[Taagrux, 1971]), oboramenn P39. Cxopcrso Bynxanudvecknx nopon MCB
u BP mo cogepaianmio m coorHomennio pegknx semend [[magkux, Ilarenko,
1975] mopTBepsilaeTecs BHOBL IOJYYeHHBIMH peayabraTamm (cm. Tabm. 3).

Konmerrpanna P3D 8 oTHOCHTeNbHO KHCIABIX pacmiasaXx MoikeT ObTb
cpH3apa ¢ o0pasoBaHHEM KOMIVIEKCHHIX COEIHHEHHH DTHX 3JIeMEeHTOB C JIeTy-
YIME KOMIOHEHTAMI, B 0Co0eHHOCTH €O (TOpPOM.

®mop u 6op. B pacemarpusaembix noporax MCB obnapy:xema suicorasm
pucmepens cojepskanmnit aeryunx xommonentos — F (180—1750 r/r) m B
(5—142 r/1). Ha pacnpefenenue DTHX 21eMEHTOB HE OKAa3hBaeT 3aMeTHOIO
BANAHUA KPeMHERHCIOTHOCTH opof (cy. Tadia. 1 u 3). Caexyer ormeTuts 060-
TamenHocTL F oTAedBHBIX NOTOKOB CYOMIENOYHBIX U INeJodHbiX 0a3albToB
(850—1750 r/1), a ragae Tpaxnros (800, 1150 r/1). B stix nopogax F, ogesmy-
HO, KOHUeHTpUpyeTea B anarute u omorure. B rpaxubasansrax [lpnbaiiranbs
ronuentpamuu F sapeupyior B Gosee yskom murepsaie — 160—720 r/r ([I'e-
pacuMoBCKmit n gp., 19791, cm. Takime Tadm. 3), WeM B MHHYCHHCKHX IHOPOJAX
Takoro ke coctana (180—1150 r/r). B cpasuuBaeMblX HOpoZax HaAXOAUTCA
cooTBeTCTBenno H—8 1 5—29 r/r Gopa. Beicorne cogep:kaHisa 9Toro daeMenTa
VCTaHOBIEHE B HienouHsix dasanbrax MCB (27 u 142 r/1).

Ceuney. Konnuecrso Pb B xanmeso-narpossix Tpaxunbaszansrax MCB yse-
auunsaerca smecte ¢ K npn 6anakoit (5 u 27 r/1, em. Taba. 3, an. 7 u 9) u Bos-
pacraiomeii (4,6 m 12 r/r, an. 6 n 10) gpemuerucioTHOCTH. B papgy mopopg
TpaxuMeldanoGazaanT — TPAXHAHE3NT — TPAXUT ero Ccofep:kaHue BoO3pac-
Taer oT 4—06 o 28 r/T, a 3aTeMm cHmKAaeTCH — ofHOBpeMeHHo ¢ KX — B Tpaxu-
puopanmTax (mo 16 r/r). B neyx menounsix GasanbTax He MPOMCXONUT 3aMCT-
poro oboramenusn Pb (4,4 u 7,5 r/1) mo cpasmennio ¢ Tpaxubazaisramn. Tor
sne ypoBens xouientpaumii Pb, uto u B Gasaasrougax MCB, ycramosien s
ocnopnmx gapax BP: ero comepikanue namensercs oT 4 I/T B HUSKOKAIUEBBIX
Gaszanbrax no 26 v/t s Tpaxmangesntobasansrax [[magenx, Ilatenxo, 1975].

lereposanentusit uzomopduam Pb* u K*, ouesmano, ompegenser Teu-
JCHIMIO K NOPAMOIl 3aBHCHMOCTH ME/KAY CONED:RAHUAMIL 9THX DIEMEHTOB B
mopogax MCB. Onuago npun KpucTanram3alun OCHOBHBIX 1aB, KAK HORABAI0
uaydenue Mmmepajos TpaxmbGasaabra (em. Taba. 2), Pb makamimsaerca mo
BKpamienHnkax wanuonunpoxcena (8,3 r/r; K, = 1,7) m Mukposepmax tuta-
nomaruerata (6,3 r/1; Kp = 1,3). Ilpu sxospennn Pb* B xpucramanueckyio
PemeTKY 8Tux MuHepanios Ha mecto Fe** ompepenaionpuM, BeposTHO, ABIAET-
csi mpuHOun ypobersa mosurun [Bemos, 1963 ].

Ouaoeo. Copepsnamiie Sn B paceMaTpuBaeMBIX II0PoAax mamensercs or 1,5
no 5 r/r. B xanmemo-marpopeix TpaxmGasaabTax ero KOHIeHTPAIlHE BO3pac-
TAIT BMECTe €O Mea049H0CThio npu Gauskoit (2,3 u 5,0 /7, em. raba. 3, an. 7
u 9) u yeeanunsaomeiica (2,2 u 2,7 v/, an. 6 u 10) KpemHezemucTocTn HTIX
nopof. Coorromenne Na m K BTpaxufasansrax He OKA3LIBAET 3AMETHOTO BIWH-
HuA Ha pacmpenenenme Sn. B uccaefoBamHBIX MEHepaXax Tpaxmfasanabra
Conronckoro xpsiiia Sn He KOHIEHTPUPYETCsi, 32 UCKIIOUEHNEM THTaHOMAarHe-
tuta (16 r/1; K, = 7). Or meaamorpaTosmx TpaxmbGasaxsTos (2,2 r/1) 1o
TPaxXupHOAALNTOB (5 T/T) mPOCHEKUBAETCA TEHACHIUA K POCTY ero cojepsia-
muit. B mexounnix Gasanbrax, mo cpasHeHuio ¢ cyOmenounnivum, He obOHADY-
sReHo yBeamduenns xosamectsa Sn (1,9 r/1). B rpaxubasanbrax IMpnbGaiikannsa
CONLEPIKHUTCS TPUMEPHO cToabko ke Sn (1,5—1,9 1/1), cKoTbKO U B MEHYCHE-
KHX TOPoJlaXx COOTBETCTBYIOMEHl OCHOBHOCTH 1 miesaodHocTn (em. Tabua. 3).

Bepuaawii. B mpeacrasaennux mopogax MCB yeramossienmo ot 0,5 no
3.2 v/r Be. TIpu atoMm B cyOmenounsix 0asanbTax HPOMCXOANUT VBeJAHUYEHHE
comepxanuii Be nmecTe co merounocTs0 mpu opmuaroBoit (0,65 u 2,3 r/r,
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Pyc. 7. Coornomenne V n Cr (a) m sasucnmocrs Mexsy cogepmannamu Ni n Co (6) B Bya-
raanmyecknx nopogax MCB n GP.

Ve, ofosn. oM. wa puc. 2 1 5. TIYHKTUPHBIME JNHUAMA TOKASAH TPEHT 0a3aJbT-TPAXNTOBOM cepmu 1
OKOHTYPEHO T0Jie cyome109npx GasaasTongos MCB.

eM. Taba, 3, an. 7 u 9) n vospacrajomeit (1,1 u 1,9 v/, an. 6 u 10) xpemmese-
mucroctn. Coxpamserca, xak u aan Sn, TeRAEHOHA K POCTY KORUEHTPAIGIil
Be npn nepexojie 0T 0cHOBHEIX K KHCABIM HOPOJIAM KAaIHEBO-HATPOBOM Iy IImbl
(1,1—3,1 r/r). Hamenenue coorromennss Na n K ragmwe ne upmpoanT k mawe-
HeHMIO coflepsanuil atoro saementa. lllesounsie Gazansrn mo Be (1,9 r/r) ne
oTaHTanwTesa ot cyomenounsix. Buisox o cxofcTse KonEenTpaimi Be B Tpaxm-
Gasanprax MCB u BP mnosroaser cienaTh CONOCTABIEHNE MPEACTABICHHHIX
AaHBEEX (cM. Tala. 3).

IMomuunenne Sn* u Be* oguuM m TeMm /Ke 3aKOHOMEPHOCTHM pacipeje-
JeHUA B MCCAelOBAHHBIX MOPOJIaX YVKa’LBaeT Ha To, 4TO UX IIOBEJleHUE B pac-
NJIaBaX KOHTPOJUPYETCS B CBOEIH O0CHOBe OMHMMU 1 TeMu ke GakTopamu, cpen
KOTOPLIX Ba;KHAS POJTH NPHHANJICKNT CBASH UX € JCTYIAMI KOMIIOHCHTAMI
1 mpesie Bcero ¢ gropom.

daemenmu 2pynnw eaesa. Copepswanua V u Cr B paccmaTpuBaembx mo-
POJlaX M3MEHHIOTCS mpuMepHO Ha jsa nopanka: oT 3,6 go 250 v/t w or << 5
o G20 r/r coorserersenno. Ha anarpayye V. — Cr supino, uro xag B Gaszanb-
TOMIAX, TAK ¥ B OTHOCUTEJILHO KMCILIX BYJKAHNTAX OTCYTCTBYET KODPeasnnsa
MeRIY aTuMu snementamu (pue. 7, ¢). B rpaxufasannrax npu OTHOCHTEILHO
nocrosaaoM cofepskapmn Vo (180—300 r/t) smaunrenbno H3IMEHAIOTCS KOH-
uenrpanun Cr (20—620 r/1), nosroMy oTHOIIEHHE BTHX HIEMEHTOB N3MEHsLT-
ea ot 0,33 no 20. Hpu mepexopme k tpaxupuopanuram copepskamug V u Cr B
1enoM youeawT. B nccaenosannbix mopomax yeranosiena (mo 120 amamwzas)
TeHAeHInA K nogokureabnoil koppeasiun Cr m Mg, Ho Ha BRICOKOMAarmesm-
axbnbple 0a3alJLThl HTa 3aBUCHMOCTH He PACHPOCTPAHsAeTCH, UTO, BOZMOIKHO,
cBA3an0 ¢ mpucyrersuem B mux xpommta. Copmepsianme Cr mo cpasmHeHuo ¢
Mg yOwipaer or rpaxufasanbToBHX K TpaxmpHoJalimToBhM pacimasaM. [Ips-
Mag 3aBUCHMOCTH Me;uy V u Fe oTuersimpee BhipaskeHa HAUMHAH € TpaxmaH-
Ae3UTOB 1 [0 TPAaXUPHOZALMTOB, HA UTO YKA3BIBAIOT BENUYNHLl OTHOMEHIA
Fe/V (cu. 1a6x. 3).

Conepmanmne Sc g ynaranurax naveunserces ot 4,6 po H7 r/r. Ot ocrosHbIx
K RNCIBIM HopoAam 6asalibT-TPaxuToroil Cepuu Npociae:RuBacTesd TeHIeHIua K
COBMECTHOMY VMeHBIIenuio Komuentpaunii Sc u V (ca. raba. 3).

Ilepssie mamnnie mo pacupepenennio V, Sc¢, Cr 8 adgdysnsapx nopomax
MCB wpusomnt B. C. Taanxnx [1971), oTvewapmimii o0paTHy0 CBAZH HTHX
TEMEHTOB ¢ KPEeMHe3eMOM.

Honmnenrpanun Ni B nceaefopannux HOPOJax BappHPYIT B mpefesax
4—180 r/1, a Co — o1 goneii rpamma no 41 r/1. OHu ceasams Meskay cofoii
napaboanieckoit 3agucuyocteio (puc. 7, 6) m yosisaioT oT TpaxmbaszaibToB K
TpaxupuofanuTaM. B ocmopupix nasax B Goablmell Mepe M3MeHAIOTCA CoMep-
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saana Ni, a B otmocnrenbno rucapix — Co. Otmomenme Ni/CO naprupyer
ot 0,5 mo 4, mpuuem ero MaKCMMAJIbLHBIEe 3HAYEHNA CBOHCTREHHEI CAMBIM OCHOB-
HEIM 1 cambim KucawM agdysnsam. Comepikanue Ni maxoantes s obpatHoii
3aBMCUMOCTH ¢ Beamdnmamu koadduimenra senesucroetu (em. rada. 1 u 3).
[Tpu sToM KpuBas, cBA3LIBAIOMAA 3TH HapaMeTPsl, 1o GopyMe aHaJormdsHa Taxro-
Boii 1151 Ni u Co, uTo mojuepknBaeT TeCHYI0 CBA3H dTHX diemeHToB ¢ Mg u
Fe. OTHOCHTQJII)HO HHU3KHE ROHICHT &It BJTG}\I(?HTOB‘HPHMECGI:I FP_YLTHTJ he-
Je3a BCTPEMAIOTCSH B IMEJOTHBIX 0asainbTax.

Copepswamie Cu (3—63 /1) ymenpmaercs smecre ¢ Fe oT ocmoRmux x
rkueamm aasad. [pyrum darropos, xonTposupyomuym nosemerne Cu, cyns
10 HPUCYTCTBHIO XAJbLRONUPHTA B 6a3aibTOMAAX, ABIAETCH YPOBEHDb KOHIICH-
Tpanun S B pacnnasax. Illerounse GazaanTsr mo cogepikannio Cu (35, 63 r/r)
Omuskn k cyOmeaounsM 0asajibTonIaM.

MakcuMaabHO BHICORHWE COACD/KAHNA BCEX ATeMEHTOBR-TIpUMEcell Tpymms
jReesa, a TAKKe MeIH OTMEeYaloTCs B BRICOKOMArHe3MajdbHBIX TpaxuGazain-
rax MCB (em. Tabx. 3).

CyOmesiounsie GasanbThi Bafiganbckoro pudra ofoTamenn saeMenTayMm
rpynnst sredaesa [Taagknx, Tatenro, 1975; Kucnaes u ap., 1979] u wa mua-
rpaayax V — Cr, Ni — Co (eam. puc. 7) ux uUrypaTuBHLIe TOUKM Pacmoia-
TaloTcA B 00JacTH BhicoRoMarmesnaabHbiX Oazaneros MCB. B kaitnosoiicknx
TpaxndazanbTax YCTAHOBIEHL OTHOCHTEIBHO HH3KNE Koulenrparmuu Sc: 13—
19 r/r, ma aT0o ykraseieasock panee [[magrux, ITarenko, 1975]. Honomuremns--
ras esass Cr, Ni, Co ¢ Mg & syaxanurax HpuGaiikaina mogreepisaena KOp-
peasimorHELM anammsonm [[epacmyosernit u gp., 19801,

SJT(',‘MGHTI){*HPHI[BCH rpynmnel xejie3a M MeIh KOHIIE]‘[TplipyIOTCH TOJIBKD
B jKeje3oMarHueBniX MuHepazax Ttpaxmbasanpra CoaroHckoro kpssxa. Ha
H30MOPU3M HTUX HIEMEeHTOB B 3HAYNTEJIBHOI CTEIeHH BT HE TOAbKO
RPUCTaNI0XHMAYeCKe cBOMCTBA, HO TAKKE M CTPYKTypa munepanon. Taxg,
V3 oGoramenst Turanomarserut (3600 r/r; Ky ~ 33) u asrar (200 v/1; K, =
=1,8); Cr™ u Sc* — roabko asrur (coorsercrsenno 890 u 50 r/r; Ky = 9.6
u 3,8); Ni** — omusnn (1700 r/r; Ky = 14), ratasomarmerir (250 r/1; K, =

2,1} u asrur (140 r/r; Ky = 1,2); Co** — nocaenuue xsa munepana (120 r/r;

p = 2,7) u Cu* — rturamomarnernt (91 r/r; K, = 1,2). Comocrasumue
copep:kanua Co m Cu ycTaHOBIEHE B OJUBUHAX I KIHMHODUPOKceHAX Mumy-
cHHCKOi cmeTemul suainu (fauble apropa) m Baiikansckoro pugra [Tepacn-
Mosekuit m ip., 19801, coorsercrsenno: 120 n 26 nporus 128 —268 u 37 r/r Co:
9,6 u 24 npotus 5,4—6,7 1 15 r/1 Cu. B 1o sxe spems no Cr u Ni cpaBHUB2eMETR
oduBnHL padaniaioTes B 6—8 pas. OTaedeHHOE BLIE 000TANICHEE BEICOKOMAT-
HE3HANbHHX 6a3a.1bTOBBIX PACINIABOB JEMEHTAMI-IPIMECHMIT TPYIIIE jKene-
3a U MeJ[bI0 CBA3AaHO, 0YEBHJHO, C BRICOKAMH Temmeparypayum Hx obpasopa--
HHOS I BOBJIEYEHHEM B IIPOIECC Pa3iHYHEIX MITHEDATOB-KOHUEOHTPATOPOB ITHX
DJIeMEHTOB B MCXOAHOM cyfcrpaTe (0JMBHHA, KINHONMMPOKCEHA W JIp.).

Hunk. B adpdysupunx noponax MCB comepskanns Zn (30—260 r/r)
Fe u Mg yOniBainT oT 0CHOBHBIX K KMCIBIM 10 COCTaBy, He OOHADPY/KUBAA 3aBH-
cumocTi 0T menodHocTu (em. tabn. 1 u 3). B BeicokoMarneananbHBX Gazann-
tax MCB n BP maxomuress coorsercrsenno 72—200 n 78—81 v/r Zn. Meto-
7IOM aTOMHO-20copOIHONHOI CIIEKTPOCKOINA B OCHOBHBIX Jdanax llpnbaiikanss
onpenereno or 108 mo 177 v/t Zn [Tepacmmonckuit u ap., 1980].

U3 smunmepanos rpaxmGazannra Coaromcroro xpsuka (em. Tabm. 2) Zn?*
KOHI[eHTpHUDYyeTes Toabko B TnTanomarnerute (590 r/1; K, = 5,6) u onnsnue
(130 r/7v; Ky = 1,2), uTo nmopTBep;KIAeT ero M30BALENTHLIT M3omopHusMm ¢
Fe** m Mg*. C neynoGersom nmosuiun Zn B KPUCTAIIHYECKO DPemIeTKe anri-
Ta, TO-BUMMOMY, CBA3AHO IOHIKEHHOE COJePARAHIe ero B ITOM MHHEpasie
(11 r/1; Ky, = 0,1). B oampunax n kIMHODMPoKceHe TpaxuOaszanbros BP
yeranosaeno coorsercrsenno 128—171 u 90 v/t Zn. Bakno nojgeprryTsH, uTo
HA3BAHHBIC MHHEDPaNH-BKPANIEHHNRN Tpaxn6a3aibToB cpaBHMBaeMBIX (op--
Manuilt He PaznWYATCA [0 IUHKY.

Hupronuii. B pacemarpupaemsix moponax MCB ofmapyskeno ot 75 nmo
300 r/r Zr. B GazanbTomaax ero colepsRaHWs BO3PACTAIOT OT CyOIIeT09HLIX
(75—160 r/1) k mexoarniM (170 1 290 r/T) MO COCTABY U HE 3ABUCAT OT COOTHOILE-
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mua Na u K (em. taGa. 3). Or 0CHOBHBIX K KICHBIM JaBaM 0TMEUALTCH TeHIEH-
nuA K yBeaudeHHo KomienTpamuit Zr. B sTom paxy mopox Gansku mo Zr tpa-
xuanme3uts (230—300 r/1) u rpaxnrsr (200 m 240 r/1t). MusepanbHue KoIm-
qecTBa ZT YCTAHORJEHH B IHKPUTOBOM Nopdupure — 7,4 v/t [Goponun, Tnan-
rux, 19676]. B Gasaaproumax Ilpumbaiiranna comep:ianme Zr Tarike yBean-
gpsasTed ¢ poctom ux menounocTn — 118 —197 r/T, gocTuras MagCHMadbHBIX
sHavennil B TpaxuaHaeanTo0a3annbTaX U OJNMBHHOBHIX HedeamuuTax — 447 u
318 r/r [Tanankux, Iarenxo, 1975]. Or fazannToB K TpaxmTam YIOKAHCKOTO
xpefTa npoucxoanT ysenmdenne KoumerTpaiuii Zr ot 250 g0 900 v/t [Knenaes
u ap., 1979]. Kag suanm, yposam cofep:xannii Zr B Tpaxubaszanptax MCB o
BP pasamuanotea menly coGoil He3HAUNTEIBHO: 0TMEIALTCHA JNIIbL HEKOTOPOEe
oboramenne Zr (kar u Ti) mopon lpubaiiganss.

D ocmosuux masax Zr** mzomopden, ouesumuo, ¢ Ti*t, Tak Kak KoHieH-
rpupyerca B TuraHomarseture (300 r/t; Kp = 4) rtpaxuasaasta Coiarom-
ckoro Kpsika (cy. tabm. 1, am. 7). Bo BrpamnemHmKax asrura, OJHBHHA W
IOIarvoKIasa yCTaHOBIeHO MeHbime ZT (cootsercrBenuo 33; 10 m <10 r/1),
gem B camoil mopoge (75 r/1), Cyna no mamnsv JI. C. Bopoxuna u B. C. Taan-
knx [19676], kanmHommpoKcennl m3 0Gaz3ajnTOWIOB PA3IMYHON I[METOTHOCTIH,
TaK e KAk KaauHaTposbpiii monesoil mmart tpaxmros MCB, me xommenrpn-
PyIOT uMpKOHNiL. YBeamueHme cojepikaHuii Zr npH Iepexofe K Tpaxmram,
COTJIACHO JQHHLIM BTHX WCCAEAOBATENICH, IPOUCXOMHT BMECTe C POCTOM I[EJI0U-
HOCTH IOPOJ, IPHIEM B CBA3NW ¢ yOBIBL Kouandectsa Ti B TpaxmtoBuiX pac-
miaagax HOpM WX Kpucrajxausapmdm ZT ofpasyeT caMOCTOATEABHYIO MUHEDATh-
Hyl0 $a3y — IUPKOH. )

Pacopegenenne PeIKHX »JieMeHTOB B paccMmarpmBaeMuix mopomax MCB
He OTPAHAYIBACTCH TOJABKO M3OMOPPHIMOM € NETPOTEHHLIMIL BJIEMEHTAMH I
CTPYKTYPHBIMI BO3BMO;RHOCTAMH MuUHepanos. [[1a ompemeinenns BRIaga Ipy-
rux GopM HAXOHIEHHS BTHX HIEMEHTOB B BYJIKAHUTAX Heo0XOIHMO IIPOBE-
IeHHe CHerualbHBX MCCTeI0BaHMIL.

OBCYXAEHME PE3YJIbTATOB

SaKOHOMEPHOCTII TEOJOPMIeCKOr0 CTPOEHMA MHIHYCHHCKIN BIAJNH, I10-
CJIeI0BATENBHOCTEL CMEHLI COCTABA JaB M cTemenh uX JnddepeHmannm, IeTpo-
I TeOXUMWYECKHe 0COOCHHOCTH MOPOJ M MIHEPAJOB YKASBIBAIOT HA CXOMCTRO
HX 1o MeXaHH3MY 00pasoBanus co Bajnaamn u rasamn Bafikanasekoro padra.
Opnako 9TO CXOACTBO HEMOJHOE, TAK Kak o0pasoBanue MHHYCHHCKOX rpae-
HOB ¥ MIEJOYHLIX OJNBHHOBLX 6a3aTbTOB MMEET CBOM 0CODCHHOCTH.

B rtexkTomnmvecKOM miIaHe 9TO BRIPAYKAETCSA B TOM, YTO BHAMHLEL PACIOI0-
jReHB! cy0IapaiienbHo, a He BAOIL 30Hb TIYOMHHLIX PA3JIOMOB: OHI HAXOAT-
¢ Kark OBl B TPEYTOJLHHKE ME/KILY CMERHBIMI aHTHKINHODUAMI, MMEIOIIUMIT
COOTBETCTBEHHO CEBepO-3alajHoe, CEeBePO-BOCTOUHOEe W CyOMepuIHOHATLHOR
npoctupanne A1 Bocrousoro m 3amagmoro Casma u Hyssemroro Anaray.
Cy6mmpoTrHas OPHeHTHPOBKA KPYNHHIN BIAJHH yHACJIeIOBaHA oT Ayroobpas-
HO PACHONOKREHHHX (BEIIYKIOCTRIO K CeBepy) LIAKATHBHLIX I PA3PHIBHELIX
crpyrryp ux Qyumamenrta. O6macTs HaX0:RIEHHA MUHYCHHCKIX BOAJUH BMe-
CTE ¢ OKPY/RARIIAMIT MEracTpyRTypaMi, o9eBujiHo, ObIA 0XBAYEHA B HIZKHEM
JeBOHEe MOJOTUM CBOJAOBLIM IOJHATHEM, GOpMUIpOBAHHE KOTOPOTO MORET OHITh
ceszano (mo amanornu ¢ Baiikansckmm pudrom [Ouweprm..., 1977]) ¢ momse-
MOM ¢ §OJBIIUX TIYOHH M HAKOIJIEHNEM 10 3eMHOH KOpOoil MARTHIIHOTO Bemie-
cTBa, 00JANAIONEr0 MDOHKEHHON IJIOTHOCTLI0 M BLICOKOH TeMIoepaTypoi.
Onycranue GOKOB 3eMHOII KOPH B permoHe IPOMCXOINJIO0 IO PasaoMaM Kak
JpesHero, TaK ¥ HOBOTO 3ano;kennd. 11o sTuM passoMaMm mocTyaanm paciiiaBel
K TpemuHHENM Nazeopyaranay. CiaeqoparenspH0, MOKHO HPEINOI0RATE, TTO
MUHYCHHCKNE BIATMHLL ABIAI0TCA BYJTKAHOTEKTOHHYCCKIMII II0 CBOGH IIPHPOIe.
HedunnuT BYJKAHTIECKOTO MATePMAJIA IAd KOMITEHCANMH O0beMA BOATHH
OTYACTH MOKeT OHTH JUKBHAUPOBAH obmimy o0heMoM MHOTOYNCIeHHBIX CyG-
BYJAKAHMYECKNX JIAK, 4 TaK;Ke MHTPYAMBHEIX TelX. B oTamuame ot MUHYCHH-
CKHX, BOAAUHBl Dairanbckoro pudTa B GOJBIIUHCTBE CBOGM aMATMATHYHEL,
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u nosromy otnocates, no E. E. Mmanoscromy [1976], k pudroremnsiv cTpy K-
TypaM IIeIeBoTo THIIA.

CpapuzBaembie cpefHeNa/e030lickne M KaiflHO30HCKNEe BIAJANALL OGBEIn-
HACT ynennmeﬂue MOITHOCTH 3eMHOIT KOpPHBI 0OJf HAMI IO CPAaBHEHHIO CO CMEerk-
HEIMH IOJHATHAMI I OPHMEPHOE COOTBeTCTBHe aTuX MonfHocteil. [Tom mummy-
CHHCKEMM BIAANHAMH TOLONBA 3eMHOM Koph pacHojioskeda na raybumax mo-
panka 40—42 Bm, a moj cocegHUME aHTHKInHOpHAME — 42—46 BM [3axa-
posa, Ilapuosckasn, 1977], coorBercrsenso nojx suajgundamm bBailikansckoro
pudra — na raybunax 34—42 KM m mox obpamusomumu xpebramm — 42—
48 kv [Ouepgmn..., 1977].

Tarum 00pasoM, MIHYCHICKIE BIAJMHEL MOTYT OLITH OTHECCHHI K pHQTO-
eHHBIM 0 MexaHmuamy csoero obpasosamms. Ia maseorekrommueckoii cxeme
llenTpanbHo-A3HaTCKOTO TOACA A PaHHET0 — CPefHero [eBoHA |30HeH-
maite u jap., 19761 pacemarpusaembie rpaGennt yaagens ot okpaunst CuGup-
CKOTO KOHTHHEHTA, OTHOCHTEILHO KOTOPOil S30HATLHO PACION0/REHb MAaTMATI-
yeckne obpasosanusa. B ray0p KoHTHHeHTA HPOMCXOIUT CMeHA M3BECTROBO-
MEeNouHHX nopoj mexounsiMu., Munycunckume cyfumenodsne W IMeAOTHBIS
JIABHI I HHTPY3UHA KaK Pas 3aBeplialoT HTOT PAL.

O mpumagneskuoctu pyakanudeckux nopog MCB, kag u BP, x dopmannmn
IIET0YHBIX OJMBHHOBBIX $Aa3albTOB CBHAETENALCTBYIOT: npeobiajanue cpejn
nEX cyOmeaouHsX Ga3aapTonaos U Aud@epeHnuanusa IX 0 TPAXUTOB, HOAB-
nenne B ofomx ciayuasx cpefn Gasaabromjion nieixounnix pasuocreii. Csoeos-
pasiue MAHYCHHCENX CyOImeJouHbiX JaB 3akjaodaerca B umx Ooaee TayGokoif
cremenu jauddepeHUANNE IO COCTABY — OF NHKDPHTOBLIX HOPHUPHTOB 10
TPAXHPUOAANNTOB, Gojee MHUPOKOM CHEKTPe IEN0YHHX 0a3albTon H W3Me-
HEHUN WX cOCTaRa o Oepemuros, 9T0 XapAKTePH3YeT B HEXOM 37y GopManimo
KaK 6oJsiee 3pesylo 10 CPaBHEHUIO ¢ IIPOAO/KAIONIeH cBoe paspuTHe GopManuei
MEeJI0YHLIX OMEBMHOBHX OasannToB llpuGaiikamba.

Bimzox m MmHepanbHEE cocras ogmotnmEbix opox MCB m BP, ecan
OTBJIEURCHA OT CYOheKTHBHEIX Da3iHuymMii B HOMeHKjarype Byakamnron [Jly-
yomknii, 1960; Bopomum, I'magkmx, 1967a; Bemos, 1963; Kucmaes n nap.,
1979; u gp. ], mpmuemM yCTaHOBIAGHHBEI COCTAB MUHEPAIOB CBOMCTBCH UMCIHHO
MEeNOYHEM OJTHBHHOBEIM OasansraM. OnuBHHE BO BEpamIeHHAKAX, KAK IpaBu-
710, TPeNCTABJIEH XPHB0JNTOM € HPAMON 30HAJBHOCTRI0 W IIPUCYTCTBYET B
fasuce B nuae ruanocufepura. Pemorpucrannos oanenna p npudaiikaILCKIX
tpaxufazanbrax o6numHo Godbme, yeM B MuHycHHCKHX: o 15—20% nportns
5—10%. B arux 7aBaX QTCYTCTRYIOT TUHEPCTeH WAW NIGKOHUT, XapaKTepuuie
COOTBETCTBOHHO [ OCTPOBOAY/RHEIX 0asaibToB M OKeaHHYECKUX TOJEHTOB.
Haunonnpokced npeficTasled CyOKAJIbIAEBHM aBrUTOM 1 TATAH-aBIHTOM,
KOTOpHIE B OTJINYHE 0T TOJEMTOB HE BCTYMAT B PEAKIHIO ¢ OJEBIHOM, KAk
feIHLII KaJabIeM KJIMHOMAPOKCEH STHX NOPOM, M He HecyT IPU3HAKOB CTPYK-
Typul pacnaga. B cybmenounmx Gasaiaprax cpaBHEBAEMHIX QopManuii oTme-
uensl gesHorpucranan porosoii oomankm [Bopomun, Iaagrux, 1967a; Kucn-
nes n jip., 1979]. Bo BEpannesHHKax m MUKPOJMTAX IJIATHOKJIA3a IO CPaB-
HEHUI0 ¢ TOJeNTaMu TOBLIIEHO CcOfiep;kaHHe OPTOKJIAB0BOI MOJEKYJIHI (CM.
raba. 2). JlaGpapopopsie ypaxnbasanbTsl MHPOKO PACHPOCTPAHEHBI B MIHY-
cHMHCKNX Bmajnaax u pejakn s Ilpubaiikansne. B ocuoBHOH Macce 8THX IOPOT
B 000UX clydasax npucyrersyer anoprorias (o 10—15%). Ilepexon & menoq-
HEIM 6asaapTaM IPHBOANT K IOABJIEHHI0 BO BKPAIIEHHMKAX M (mam) Gasuce
raaJoCHAepUTa TUTAN- W AIHPHH-ABTATA, OHoTHTa, Hedennna uiam (M) yBeIH-
YEHHI0 KOJMYIEeCTBA IEJOYHOTO ITOJeRoro mmarta. B oamBHHOBHIX 0asaibrax
Ilpubaiikanba U3 aKieCCOPHEIX MHHEPAJOB CJIeAyeT OTMETHTH, KPOMe THTaHO-
MarHeTnTa, IJIBMEHHTA, XAJTBKOIMPHTA M amaTHTa, TaK:Ke TI'eMaTHT, MarHe-
3oflepPuT, XPOMUT; MUPPOTHH, HUPHAT, MUJJIEPAT, INONHEIb, KOPYH], PATeHAT,
caMopojunie Monusjen, onoso u ceuler |Beaos, 1963 |. Cxopen mumepamspHiiit
cOCTaB U OTHOCHTENBLHO Kucawix Jas, Tar, B Tpaxmurax ¥okaHckoro xpedra
BRPANICHHAKIL TPeCTARICHR OTUPUH-ABIATOM, OHOTHTOM, AHOPTOKIABOM,
CAHHIMHOM, KHCJBIM MIardokIa3oM. B orinmume or MHHYCHHCKHX TPaxXuTOB,

B HAX OPHCYTCTBYIOT (eHoKpmeTaiianl depporopromomaura [Hucemes m mp.,
19791.
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B ocrosnnx masax MCB n BP, ®ax upasuio, comepsrarca HOPMaTHBHLIE
omupun 1 Hederun [Bopopnn, Tnagknx, 1967a; Kucuaes uw ap., 19791, uro
II0380Js1€T OTHECTH TAKAE HOPOJAsl K METOTHLIM OJHBHHOBHIM 0a3aghTa.
Ha merpoxmyvmuecknx puarpammax (cm. pme. 2—4) IOKAasamo, YT0 cPaBHHBA-
eMBle ByJRaHmIecKue GOopPMAUu TO;KAECTBEHHLL Me;KAY coloil, xoTsa m obia-
maT PAAOM 0c00enHOCTell, MOTIePRUBAIOIHAX cUenuduKky ux olpasopammsd.
Ifdysusnnie nopoxst MCB oramuaer mpesige Bcero OTHOCUTENLHO IHPOKOE
HBMeHeHme KPeMHe3eMHCTOCTH, IPUCYTCTBHE CPelu Topoj 0asalnT-Tpaxmro-
BOIl cepmu pasHocTeidl ¢O CPABHUTENLHO HH3KNM YPOBHeM 00Ieil 1meloaHocTH,
Gollee HATPOBEIT XapakTep BYJKAHNTOR, npeolrajaHie cpemn 0asalbTOMI0B
nusromarueanansuux (<< 7% MgO) n mmskoruranmernx (<< 2% Ti0,) pas-
Hocteil. B Bocrounom ofpavienmun Yynsrvo-Ermceiickoit (Cesepo-Munycnn-
cKoii) snajuus sapuanuu cogeprrannit Mg (0,5—9%) un Ti (0,4—2,6%) 8 Bya-
KanM9ecKHX TOPOJaX, 3a MCKITEHMeM CAMBIX HUZKUX, MepekphiBaoT Tako-
see B mopozax llpnfaiikannsg I mOBTOMY He MOTYT CIY:KHTH OCHOBAHHEM JIIS
OTHECEHTS IIEPBHIX M3 HOX K H3BeCTKOBO-MENT0YH0il (Tomentonoit) cepun [Ily-
muu, I'pasuon, 1983 ], aro nporusopeunt Beeil COBOKYIIHOCTH IPYTUX HETPO-
xumpgecknx npusnaros. llommrenme melouHocTn 0asalbTOMIOB B I0GKHOM
obpamaennit MuHycHHCKOII BHAIUAL, BO3MOKHO, CBA3AHO ¢ Hoaee OIIBKEM
pacHGIioseHAeM ero B JieBOHe K KOHTHHEHTANbHOIl oXpaHHe.

Baskmoe cmnaerenserso mpumapmeskgoctH addysusamx mopogy MCB,
xax w BP, K dopyaunu niel09HEX OJUBHHOBEIX §a3aALTOR — HX IeOXHMH-
yecroe pojereo, no B. G, I'magxux ¢ coasropanm [1974, 1975]. Ono npoasasn-
eTcsa B OMIBRAX YPOBHAX cOMeDskaHuil PeKUX 2IeMeHTOB B CYOMeJogHHIX
fasanpTongax ofenx gopmannii U TOMUMHEHNN ATUX HJIEMEHTOB OTHUM M TeM
ARE 3AKOHOMEPHOCTAM PAcTIPENC/ICHIA NPH OePexofie K CaMbIM KHCIHM (-
depenmuaran. OT MeJaHOKpartoBHX TPaxmbasalbTOB K TPaXUPHOTAT[HTAM
OTYETJIUBO BoapacTanT Kounerrpaun Rb, Ba, Pb (emakcumysmom B Tpaxmrax),
aerknx P33, Sn, Be, Zr, a yOuBaoT — 5IEMEHTOB TPYINE jkexesza, Zn m Sr.
Ilpn srom yeeamuusatoTes snavennsa orsomenuit X/Ba, Ba/Sr, La/Y, Fe/V n,
unaoGopor, ymenpmawrtes — K/Rb, Ca/Sr (cm. taGa. 3). Ilas xopperrtHOTO
CPABHEHNA HTHX TapaMeTpoB HeoOXOONMO KIACCHM(UIMPOBATH BYJIKAHATH Ha
eMHOI 0CHOBE I PACIOTATATH TIPeJCTABHTENBHAME BHOOPRAME aHAJW30B IO-
pox Raszgoro tuma. OnHAKO U3 UPUBEAEHNEX HAMH Pe3yILTATOB MOKHO CJe-
JaTh HEKCTOPHC BBBOIAK T 0 FeOXTMMUYECKOM PasiNuNd CPABHHBAEMEIX BYJI-
raumyeckux Qopyamuit. Tar, B cybmenounnx fazansrax BP mermpme B, Se,
a B 3TOX MOPONAX MUHYCHHCKNX BHAXHH HMeeT MecTo GoInpinmil pasipoc Kon-
nentpanuii F n oGoramenme Li. BenegerBue pacnmpocTpaHeHHOCTH HU3KOMAT-
He3nAILHEX 0a3aJbTOB YPOBEHb COJCPIKAHNA BJIEMEHTOB IPYNILI jKejiesa B
oy 3MBHBIX TIOPOAAX MUHYCHIICKHX BIAANH B Tieqom Gosee HusKmil. B To me
BpeMA cpefu HuX obmapy:xeHs: cambie Gorarere Mg nopopst (20,66% MgO) —
nRKEpuTOBNie TopdupuTh, coorsercrrenno oboramennse Cr (1200 r/r Cr,0,)
[Pramknx, 19711].

B eybmenounnx Gasansrax MCB Bospacranme ofimeii menouHoCTH npu-
BOIUT K NPOABIEHAI0 TeHAeHIun K gaxomiennio Rb, Ba, Sr, P39, Pb, Sn u np.,
KOTOPas COXpPaHAeTca Aajlee B IMeJoYHHEX (azalbTax 1o KpailHeit mepe mis
Ba, Sr, P39. 3akomoMepHEIl Xapakrep M3MeHeHnd KOHIEHTPAIUN OTHX Hie-
MEHTOB, a4 TAK:Ke COBMecTHas 000OTrameHHOCTh DIEMEHTAMH TCPHEBOH I'DYIIIE,
6mmsocts peswuny Th/U [Taagkux, 1971] n Ba/Sr ornomenmii yxassBamor
HA NAPATEHeTHYCCKYI0 CBA3L 0A3AMBT-TPAXHTOBOH M IIEI0YHO-0a32MBTOHIHON
CepUid.

Jlisr pemennst mpoGaeMEl TeHe3HcCa IOPOK IMEJTOTHO-OJMABHH-(a3aT6TO-
Boii popmanun MCB caemyer ompelelmTh MeCTO BO3HWKHOBEHHA WX pacIia-
BOB, COCTAB MCXOMHOTO cyfeTpaTa M YCIOBHA €ro0 TIABICHHA, HOCIeIYIOILYIo
HBOJIONHIO 00PAB0BABIICHCS MaTMEL.

MecTom BOBHUEHOBEHNs TEROHCKHX JaB MEHYCHHCKUX BHOATHH CIEHyer
CUMTATH, OYEBWIHO, BePXHIOW MamTHio. MaHTHiiEEEe KCeHOIUTH YVILTPAOCHOB-
HEX TOPOJ B HTUX JaBax MOKA He Haif/leHEl, HO OHH MHPOKO PACIPOCTPAHeHLL
B Gasanprommax Baiikansckoro pudra [Bemos, 1963; Bragmmupos u ap.,
1976; Kucuaxes m mp., 19791, B rom umcie mexpy Baitkanseroit u Mompun-
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CKOIl BHagUHAMN Ha Bojopaspeiae napgeit Tméenstn m Yaoryit, rae 6wuia oG-
Hapys;keHsl aeTopoMm cosmectno ¢ A. C. MexoHOmUHLIM B MeJaHOKDPATOBLIX
rpaxmbasanprax (cMm. tada. 1, am. 19). ssectHnr ManTHITHEE KCEHOIATH B NO-
CJAEIeROHCKIX DRCIJI03MOHHLIX Gpexunsx u 0asajibraX IOBRIIEHHON IIeI0UHO-
¢t w3 TpyOOR BapeiBa, pacmoioskemunix 1no nepudepmu Hombesckoro mom-
uarng  YUynsvo-Enunceiickoit muapmasr  [Kproxos, 1964; Kyroaum, 1972],
npuyeM Cpemy HHX ecTh INIATHOKIA3COIeD;KaNne, IMINHEIeBEe I TPAHATOBLIC
aepmoautel. o gamsemm B. ', Jlyrma [19750], B Bepxmeii manrnu ¢ rayGmmaoit
OpomexXonT HocjiegoBaresbHadg CMeHa [JAarmorjgas-, IDNHHeJb- H I'DaHaTco-
mepskamux TapareHesncos nDopojooGpasyiomux  muuepanos. OGpasopamne
6a3aIbTONIOB PA3HON KPEMHeKMCIOTHOCTH I IMEJ0THOCTH, Yepe/yIomuXcs
B paspesax pyikanumdeckux toiam, MCB B pasimusoil mocieqoBaTeapHOCTI,
MOINIO DPOMCXOANTH, KAK IOKA3LBAlT DHKCHEPHMEHTAIbHEE HCCIeN0BaHNA
[Tpnn, Puureya, 1968], B peayanrate m3MeHeHNs CTENEHN TACTHTHOTO IITap-
JeHusg MaETHITHOTO cyGerpara. [ny0uHa I cTeIenb IJABISHAA OIPEIeIAIUChH,
OUEBMJIHO, PEREMOM TEKTOHNYECKHX HANDAMKEHN B BepXHeil MaHTOH W 3en-
HOIi Kope, a 00pas0BaBINHECs PACIIABH IOCTABIAINCH 0es IIHTeABHEIX 0CTA-
HOBOK HA 3eMHYI0 TMOBEPXHOCTh. B cBoi0 ogepesn, oboramenne o6pas3yomuxcs
pacIIapOR HEKOTepeHTHRIMH IuA 6Gasanwrommos osiemenramu (Rb, Ba, Sr,
nerxkue P39, Zr u ap.) npAMo npounopnuoHATILHO CBA3AHO ¢ IIYOHHON mian-
Jdenmsa (B 9TOM HAIPABJIEHHN BO3PAcTaeT NX KOJIMYCCTBO B IMOPOAAX MAHTIHM
[A6pamos, ITononnros, 19761) m o6patno — co crenensio naasxenns. He me-
KJYeH0, YTO OTHOCHTEJILHO KHCJhe PACIIABL PA3iIHdHO mesounocTn Qop-
MITpoBaJiNch HA MAKCHMAJLELIX TAyOMHAX W TPH KpaliHe HUBKOI cremenu
IJIaBjieHAs, HO Takne TeKTOHMUeCKIe YCIOBWA BO3HUKAIN SMU30[IYECKH I
Onn HecTAOMILHE B0 BpeMenn., MeToInmkoM HeKOTePeHTHRX 9IIeMEeHTOB MOTJIIL
OHTH MAHTHHHLE IOPOMAL, METacOMATHIeCKN NpeodpazopaHHbe IJIyOHHHBRIMEH
dmonmamn. Ilpn nmnasrennn caMux mopomoo0pasyomMUX W HEKOTOPHIX aKmec-
COPHEIX MHHepamnop (0JUBHHA, KINHONHPOKCEHA, INTIHMHEJINM M JP.) MarMaTd-
YecKme pacuianp 00Oramauch TJAaBHEIM 00pPasoM KOTePEHTHHIMH PefKHMI
paeMeHTaMu (rpynma ;Kejesa, IUHK).

AnprepHaTuBHOil rmmoTesoil, o0LaAcHAIOmMell o0pazopanme BCErO CIeKTpa
syiakasmuecknx nopox MCB, apnsierca rmmoresa (pakmuoHHOR KpHETAIM-
3aIUH IMeJOYNLX oJuBHHOBHX Gasanptos |[Bopomumn, Tmagkumx, 1967a]. Ha-
KOMEIT, BOAMOIKHO, UTO JeilCTBNTeNhHOMY MeXaHU3MY 00Da30BAHUA BTUX IMOPOT
0JIM7Ke BCEr0 COOTBETCTBYET MOME/Th, CKOMOMHIPOBAHIOAA M3 BYX PaCCMOTpeH-
HEIX MOJemeil.

B pamkax mepBrix ABYX Momeneil oGspacusercs npomcxoikmenne sddy-
supHEIX mopojt Daiikansekoro pufpra [Hucmaer u ap., 1979; Jloraues u mp.,
19821.
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M. H. 3AXAPOB, B. B. KOHYCOBA, E. B. CMHPHOBA

OCOBEHHOCTHM PACNPEAENEHHSA P33
B BYNKAHMYECKMX OBPA3OBAHMAX
OXOTCKO-YYKOTCKOIO NMOSICA M B BA3BAJIbTOMOAX
HAJTOXEHHbIX KAWHO3OWCKHUX CTPYKTYP
KOHTMHEHTAJIbHbIX CBECLOB

Marepuagsr mo pegrosemMensHueM sxeventar (P33) cmocobasr fats menmyo
MHGOPMAIMI0 O COCTABE U CTENEHN INJiaBleNns MaTepUHCKHX cyOeTpaTos,
o taydmnHe MarmooOpasoBaumsa. 3amava HacTosmieir pafoTsl — TIpOCIeNThH
ocoGennoctit nosenenns P33 B syaxanurax Cesepo-Bocetora CCCP, chopmu-
POBAHHKEIX B PA3HHX TeOIMHAMHIECKNX o00CTAHORKAX, XapaKTePH3YIOMAX
OPOTEHHHBIT M IOCJICOPOTEHHHI dramel passutHs permoHa. OrpanmIeHHLe
ceenenns mo reoxmvun P33 B mopopax Oxorcko-Uyxorckoro pyiraHOTeH-
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Puc. 1. Pacnoaokenne pailoHOB NCCAEOBAHNA HA CX€ME TEKTOHIUECKOTO pailoEnmpoBaBns
Oxorcro-UyKOTCKOTO ByIkanorennoro nosica [mo Bexomy, 1977].

7 — OmoJoncknil cpemuunsii Macens (gopudeiickuii); 2 — meaozonmei  Bepxoano-UykoTcko#l obmaacTi:

3 — kaitnosoiickan Hopaxcko-KamuaTckan ckaagdataa  ofaactb; 4, 5§ — 30HB  OX0TCHO-YYKOTCKOTO

BYJKAHOTEHHOT0 TMOACA: BHYTPEHHAA (4) 11 BHEIIHAA (5); 6 — rpaHula BHYTpenHeil n Buemnelf son OYBII.
I, IT — Xernucruil (I) u Omoaoncknit (11) paitons mecaegorannii.
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moro mosca (OUBIL) ony6rmkosann mamu pasee [Taycom m up., 1979; Baxa-
pos m mp., 1979, 1984].

Menosoit OUBII — wacrs mmaserapHO CHCTEMBI BYJKAHUTOCKHX ITOS-
coB Tmxookeanckoro koapua. BEyrpenmee crpoeHme, cTpaTurpadus W TeR-
rommka OUBII man6onee noxno maygens B. @. Bexnn [1977, 1978, 19811].
OYBII xapakTepusyercs cJI0RHON IPOR0IhHOI B HONePeIHoHl 30HAIBHOCTHIO.
BrimenaioTes payTpeHHas (pponranpHas) U BHEIHAA (TELIOBAA) 30HE, KOTO-
pHie OTAMYAKTCA 0COGEHHOCTAMHN ByJKaHmama. Bo BHyTpemHeidl 3one mpeo0-
JafanT BYJIKAHATH, HPHHANJIe:KANMHE K (OPMAIIAM BLICOKOTIMHO3EMUCTRIX
6a3aJbTOB, AHAE3UTO0A3aTBTOB U AHIE3NTOB. BHeNIHei 30He MPHCYI[ KUCIEIM,
MPeEMYIEeCTEeHHO HTHUMOPHTOBEI, BYJTKAHH3M € MOMIHHEHHEIM PasBATHEM
JIaB OCHOBHOIO M cpefHero coctasa. [lo npocTupanno, B 3aBHCHUMOCTH OT CTPO-
emma ¢ynnaventa OUBII, sremuns soma pasnenena Ha cexropa: Oxorcrmit,
IMemxuncknit, Awmagsipexuii, [learpansno-Uykorcknii. Hamum mccaeposanna
nposofmAnCch B XeTnmHcKoM, Bepxmermmumrmackom 1 IlapeEnpckoM Bynkamm-
ueckux noxax Oxorckoro m wactnuno Ilemruuckoro cexropos OUBIL (puc. 1).

TEOJIOTMYECKOE MONOMEHWME OBBEKTOB UCCNEQOBAHMA

B maydvenssIx paiionax PasBUTHl IOPOIE MEJOBOI 1 MaTeoTeHoBON ByJKa-
Homayronmgeckux accoumainit. Hinrmemexossie Byrramntir Oxoteroro cex-
topa OUBIl mpemcraBliedsl BEICOROTJIMHO3EMUCTHIMII AHAE3HTO0A3AIETAMH,
aHAJOTHIHLIME TakoBsiM BO BHyTpenneil some OUBII (mypayiuiickan ceuta).
Cpemm Bepxmemenonsix o0pazoBaHWil B ByJAKaHAYeCKOH danunm npeobmazaioT
JATUTH (XONBIAHCKAA, BAPXAJTAMCKAdg CBUTHI) I JHOAPHTH (OXbCKAN 1 Xaii-
garckag cenre). Menee pacmpocTpaHens! BYHUPOKCEHOBEE AHIE3MTHl YIBIH-
cxoil m TypomumncRoil csur. MuTpysusuas (anma mpeacrapmeHa Muorogas-
HBEIMII ILIYTOHAMI I'PAaHATOM0B, B KOTOPHX paHHAA (asa clHoskeHa NHOPHTO-
BLIMH TIOPOJlaMH, & HOBJine — TPAHOMHOPHTAME M IpaHnTamu. [{ mameoreny
OTHOCAT 0A3aILTONALL MBIFALKHTCKON m cKanueroii Toam. B cocrape »rux
Toang KAcasie Jgasnl oveHs penrm (19%). Huarpysusmas dQagumsa maxeoremopoit
RYJIRAHOINIYTOHMIECKOH accomuani mpeicTasIena MaJbMII THTPY3MAMA MOH-
noratipo; MEPOKO PAa3BUTH pasHoobpasHeie cyOByIKaHUYecKNe Halkdm cy-
menoubsX Gaszampronon. Ilpm GOopManmmoHHOM AHANN3E BYJIKAHUTH MBIT/BI-
KHTCKOU CBUTH OTHECEHHI K KOHTPacTHON Jmnaput(Tpaxminmaput)-6azaabro-
BOH (JOpMAaIum, BO3PACT KOTOPOI HEKOTOPHE HCCAeTOBATEII JaTHPYIOT IePBOii
nosopunoil cemomana [Horaap m xp., 1981; Beanui, 1982]. Haanii-apronossie
AATHPOBKNM Tex ;ke 0a3aabTONIOB CBHIETENLCTBYIOT 00 X maJe0TreHOBOM BO3-
pacte [Ocumnos, 1975; I'yamo6un u gp., 1980]. Ilo mamemy mmenumo, npossie-
HUA MOo3/iHero 6a3adbTONMIHOTO BYJKAHM3MA CBAZAHLL ¢ HOBKIM TIOCJeOPOTeH-
HEIM BTANOM Te0JIOTMYecKOl McTopuu permoHa, ¢ gopummporannem Bepxmexo-
asmekoro m OMOITOHCKOTO KOHTHHEeHTAaILHEIX CBOJOE [3axapon, 1983].

B BepxmeronsnicKoM ¢BOJe MCCIHELOBAHUA INPOBOAIINCH B XETHHCKOM
BYIRAHAIECKOM I10JIe, PACIOJIOMKEHHOM BOAMBM CEeBEPHOI TPAHMIE pacupo-
crpanenns dddysneos OUBII (pne. 2). Momuoers addysnnon agech oTHOCH-
TEJIBHO HeBeJuKa (MePBHIC COTHII METPOB), MODTOMY B CPEAHeM TeueHUHm p. Xe-
TH HA OTPAHMYEHHON IIOMANI MO;KHO HAOIOAATH BECh Paspes3 BYJIKAHOTEH-
HEX ofpasopammii. Ha TpmacoBo-iopcrmX IecYamo-CIAHNEBHIX OTIO/KeHAAX
¢ynnamenta OUBIL ¢ yrmoemM mHecorjacmeMm 3aneraer MOIMHLIE rOPH30HT
nisiHeMeosex (?) ByJKRanmuecKux Gpexunii, HAIOJTHEHHHX BYJKAHIIeCKIMH
GomOamu pasmepom 20—30 cm. Hement u GomGur (00p. 1, 2)* umeor oguHaAKO-
BHIIT cocTar, oTBegaimit JoratoMy HaTpueM NIOMOHNTY. Drime zameraer
TOPUBOHT KafiHOTHIHKIX THanonrHuMGpuTos (06p. 3) 1 cheposnTOBEIX TPaXUI-
NapuUTOB ¢ aiiKaMu MEePINTOB TOTO 3ize cocrasa (00p. 4, 9). PyOuanii-crponmme-
BLIT BoBpact »1oro ropmazonra 70,2 MuH. Jer, UTO COOTBETCTBYET NATCKOMY
sipycy Bepxuero mena |Ilmocanu u gp., 1986]. B Gacceitne cpepmero Tedenmsa

* 37ech m HmKe HoMepa 00pA3IOB 0TBEYAIOT HOMEPAM, TIPIBOIMMEIM B Tabanme,
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DPuc. 2. Cxema XerHaCKoro BYJIKAHIMECKOTO TOJA.

1 — HmRHEeMET0BRe (?) ByaRaHMueckne Gpexdnil WMONGHNTOB; 2 — Kueaule »HPYRUBEL BEpXHETD MeTa;

3 — BCPXHeMEJ0Bble MarHe3nadbuse 0a34Jb6Th; 4 — NATEOT2HOBbIe TPAXHAHNIC3NTOOAZAIBTH, 5 — TpHA-

COBO-IOPCHIIE IICCYAHO-CTAHLeBEe OTI0MEenna QyHgameara OIBIIL, 6 — mecta orfopa npob n HoMepa 00-
pasion.

p. XeTH, HA ee UPaBoM pojopasiele, B BUTe BPO3HOHHLY OCTAHIINB KAPTHPY-
ercsa 000c00IeHHBI TOKPOB BEICOKOMATHE3NAILHLIX BEICOROTITHOBEMICTEIX (a-
sanntoB (06p. 6), coraacHo 3ameralomui Ha JATCKHX THAJONTHAMOpHTAX H
MODTOMY OTHOCHMEIT K BepxHemy Meay. B0 BceX Ipyrux ciaydasax Ha TPaXuiIm-
MAPUTOBBIX MrHUMOPUTAX OJBCKOI CEMTHI 3aJeral0T MOKPOBH KalimozofcKmx
TpaxmaH1e3uTo0a3aMbTOR MBIIIMKUTCKOM ¢BHTH, VX THHmYHBe pasHOBHIHO-
cTn uaydens mamn B MafiMamrnuckux ropax Ha mepepane [lemymrmna JIe-
cuna (o6p. 7), B mepxoBeax pyd. ['unorernyeckuii (06p. 8) m ma 1eBoM BomoO-
pasgeie p. Xers (o6p. 9).

Y 1oro-goctounoro ocHoBaHNA (OMOJOHCKOTO CBOJA MCCIENOBAHBI HaIe0-
reronnie GazaanrTomael craimeroil tommu Mumureiickoro rpaGema (pme. 3).
Paspes ero mpepcrapieH TepeoBaHueM TPAXMAHIE3NTOBLIX I TPaXu{a3aabTo-
Buix (o6p. 11) mas, cpemm Kortopeix BerpevaorTeda momoHITe (00p. 12, 13)
u aartutel (o6p. 14—17). K cyOsynxammueckumM oOpasoBaHUAM OTHOCHATCH
KpyuHomopmposre KepeyTmropiie Tpaxmbasanbtel (06p. 18). B ocmomammm
paspesa majieoreHa Ha IpaBoM Bopopaspgeie p. Opou saneraer cioil KpacHO-
WBETHRIX MITAKOB Il By ARaHITYeCKIX CTeKoJ Tpaxuganurosoro cocrasa (06p. 19).
OrMeuatoTen eguHnYHbE jaiilk|g mepamron (o6p. 20).

B IlapembckoyM u BepXHermKurmHCKOM ByIKAHOTeCHnX mnoasax (cor.
puc. 3) BePXHEMEJ0BBIE JTaBLL CPEIHEN0 COCTABA IPEJICTABICHEL BHICOROTIIITHO-
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Puc. 3. Cxema Bepxmermmnriuckoro n IlapeRECKOTO BYJIKaHHeCKHX Iojieil.

1—3 — BEPXHEMETOBRIE KHCThE S(MYaNBLl (1), anaeantsl (2), TPAHUTOMAHL (3); 4 — NAJEOTeHOBHe Ga-

3aTbTONMDL, 5 ~— I'paHNlla BepXHETYPOMIHHCKON RYJIKAHOTERTOHIYECKOI cTpyr1ypu  [no Begomy, 197715

6 — ocanoyHBil Yexos OMOJIOHCKOTO MacCHBa; 7 — pasyioMbl; 8 — MeCTa oTGopa npod n nomepa oGpas-
mOB.

FEMHCTHIMH anpe3uTaMi u aujpe3nrtobazaabTaMi KaJdueBoit H HaTpoBoH cHoemu-
¢urm. Ilpmyepoy nas marposoil cuenuduUKH MOKET CIY/KHTH NOKPOB anfesn-
TobazanbToR valiBaBeemcKoil ToJmp, 3aleraomni Ha rpefHe JIeBOro BOA0pas-
neaa p. [apens, mike yerosa p. Miwoasckoit (06p. 22). Cpexn nopox sepxueme-
JOBOI aHIe3NT-UrHEMOPNTOBOH dopManuy N3BeCTHH JaTnTol. Tak, B 30HE 3a-
nagnoro samoikanug Haunreiickoro rpaGeHa MaTATH CAAramT JA€BYI0 OKOIb-
nyio teppacy p. Opou (o6p. 21). B BepxHermxuraHcKOM mosie AHJE3UTH Kajm-
epoil cmenugurn (K,0/Na,0 = 0,7—0,8) rypoMImHCKOIT TOJIE SABIAIOTCH
THOMYHBIM 3TeMeHTOM paspesa BepXHeMelToBOH aHAe3nT-nrHAMOpPUTOBOR ¢op-
manmn Bepxmerypomunnckoit (o6p. 23, 24) m Xamapampkuacroit (o6p. 27)
BYJKaHOTEKTOHAYECKUX CTPYKTYP HeHTpaxbHoro tama. B ragecte nuddepen-
LHATOB aHJe3uTOBOI Marmul B BepxnerypoMUHHCKOH BYIKaHOCTPYKTYpe pac-
CMATPUBAIOTCA HEBAINTHL TPAXHJAIUTOBOTO COCTABA HKCTPY3MBHEIX KYIOJOB
pyuses Anpnsirna u Cypemanmit (ofp. 25, 26). B Xanapammruuckoit ctpyk-
Type B Kposie ropusonra anneautor (obp. 27) urcmpyercs mIacT mepiaHTOB
anmaputoBoro cocrasa (o0p. 28). IlpegcrasuTeneM mHTpysusHOil Gannn Bepx-
HeMeJIOBOK BYJTKAHOIIYTOHNYMECKOH accolamum cay;xaT MoHmoaunopurel Bap-
xXalaMcKoro paamoma (oop. 29).

B Bepxzermxurnuckom ByJIKaHIIeCKOM I10Je IaJe0TeHOBble 00pa3oBaHiin
IPeJCTABICHE IIOMOHUTOBON BYJIKAHONIYTOHMYECKOHN accommammeii: Tpaxi-
Gasaxpramm (o6p. 30), aGeaporkuramu (oGp. 31), momoruramum (o6p. 32),
aaratamn (o6p. 33) m mommoradopo (o6p. 34). Rammit-apromoBeii Boapact
HEKOTOPHIX THIUYHLIX WICHOB ATOH acconuainun — doreHopsd (50 man. mer)
s Mornoraéopo JlesoryponunHeKkoro Maccusa, onuronerosnit (30 man. der)
aas cyGeyaxkarmdeckoro mowmonnra p. Man. Typowmua.

B ¢ynpamente OUBII 8 Xusauckonm Beictyne OMOJOHCKOTO CPEIHHHOTO
MaccuBa OGHAKAIOTCA TMOPOJBI JIEBOHCKOM MIONMIOHUTOBOM accomualim, THIY-
HEL TpecTaBuTe b KOTOPOoil — nokpos momonuTos (06p. 36) Ha Bojopasmere
pex Xmusau u MpOoiuan B Gacceitme p. 'msxura.
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B OmoxoHcKOM pailoHe B CKAAQIATHIX HEPMO-TPHACOBBIX HeCYaAHO-CJIaH-
neseX orioxeHusx gyugamenra OUBII mupokxo passurtel cuiiasl o gaifku
HH;KHEMeJ0BOTO ACCeKCUT-TemeHnToBoTo KoMiiekca |Buaunounnr, 1958]. Cocras
PeIK03eMeTbHEIX DJIeMeHTOB H3ydeH JIA TeIIeHHTOBOIO CUIIA, PACIOI0KEH-
Horo Ha JeBoM Oepery p. Xusau, Hanporus ycrba p. llmksuka (o6p. 37),
M JJIA MelaHoKpatosoro cuennrta llapeHBCKOHR MHTPY3HH B Me:RIypedne
IMoaweroit m opnoit (06p. 38). Kanunit-aprosoBerii BospacTt TeHieHuTa XHBAY-
cxoro cmiaa cocrasager 126 sum. xer [[ympodmn u mp., 1980].

WMayuenssie BysKaHOreHHBle 00pasoBAHUA BOZHAKAJW B PasHo0OpasHLIX
reoquAamMmuecknx obcranosrax. Menosoit syuakamnam OYUDBIL orpaskaer reo-
IMHAMMYECKYI0 O0OCTAaHOBKY AKTHBHOII KOHTHHeHTadbHOI oxpammst [[lapde-
wos, 1984 ]. Hewmocpencreennmy npemmecrsenankom OUBII asagercs octpo-
BOAY:KHBI BYJIKAHHSM paHHEeMe3030HCKONl Yiacko-Mypransckoit ocTpoBHOI
nyri. BHyTpeHHIO 30HY 9TOH IyTH IPEACTaBIAIOT I0PCKHe DAa3aibThl IMOJy-
ocrpoop Honm u Ilparunn, 6ianakne mo XUMU3MY K OCTPOBOMY/KHBIM TOJEHTAM
[MTapdenos, 1984]. Husmpemenossie IMOMOHUTOBLE OpeKuni, oveHb OeJHEe
penrnmn saemenTamu |3axapon, 1983), BepoaTHO, OTHOCATEA K OCTPOBOLY:N-
HEIM 00pas3oBaHUAM THUIOBOH 30HEI YAcKo-Mypranbckoit gyru. Pasmoobpas-
HEIe TAJTe0TeHOBHEe $a3aTbTONILI OTPARAIOT YCJAOBH TEeKTOHMIECKOTO PacTa-
JKeHH, B YaCTHOCTH IIPOTECCH CBOZOOOPA30BAHUA B CBA3W C BHEIPEHHEM B
KOHNTHHEHTAIBHYI0 Kopy MaHtmiineix auanupos |[Bemoycos, 1978].

B nayvennnix paspesax ByJKaHOTeHHBIX 00PA30BAHHN HIONIOHHTH OAB-
IAITCH TPUKIL: KaK IPeJACTABUTE]H THIJIOBOH B0HE aKTHBHOW KOHTHHEHTAJb-
. HOil OKpamHEI JeBOHCKOTO BO3pacTa, B TELIOBOH 30HE HHM;KHEME3030HCKON 0CT-
POBHOI IyrH M B CBA3H CO HIEJ0YHO-0A3ATBTOBBIM MATMATH3MOM NPH KOHTH-
HEeHTAJTBHOM CBORO00DPA30BAHIM. '

XUMHHYECKHMA M PEOKOSNEMEHTHbIA COCTAB BYNIKAHMTOB

XuMnuecKkuii m pejKOdIeMeHTHEIT cocTas n3ydeHnnx Byaranntos Cese-
po-Bocrora CCCP nmpusogutca B Tatmume.

Ha mmarpamme Si0, — K,O pyaxamnrer OUBII momagaor B mose nssect-
KoBo-Ieno4Hoil cepun (puc. 4). Tomentossie §a3aJbTEl CPeIM HUX OTCYTCTEY-
or. Hanmensmme copmepssadng K orMedyarca B BepXHEMEIOBRIX MaTHESII-
anpHEIX GasaxbraX XeTHHCKOTO I0Js, MAKCUMAaJbHBIE — B HIGKHEMEIOBLIX
7 JeBOHCKHX INONIOHUTAX. JTH mocjeanne oOpasoBaHIiss OPHHALIERAT K Ije-
nounoii cepun. [[eBOHCKIE IMOMOHUTE OTIWYAIOTCH APKO BRIPA;KEHHON Kami-
esoii cnermannsanmeii (K,0/Na,0 = 1,26). BoabumucTBo majieorenoBsx Jas
[Tapennckoro m BepXHermKWIMHCKOTO BYJIKaHUYCCKHX IOJel OTHOCATCH K
BHICOKOKAJNEBOH M3BECTKOBO-MEI0YHOM cepnu, THX00KEAHCKAs TeHIeHITUH
BHIpasKkeHA B HEX caabo (0 = 3,3—4) nin we npoasigerca coseex (0 = 4,1 —
6,4). Cpegu maneoreHoBHX ByJKAHHTOB K H3BECTKOBO-IEJIOYHOM CepHE OT-
HOCATCH TOJABLKO TpaXuaHAesuTo(asalbThl XeTHHCKOT0 ToJsd, XapaKkTepuayio-
mUecs HeCKOJABKO NOHH:KeHHRMH 3uadeHusamn otHomeHus K,0/Na,0 (0,43 —
0,58). K matpoBOMy psajy NPUHAJIERAT IOPOAL HUKHEMEIOBOTO 3CCEKCHT-
remeHnroporo kommiekca (K,0/Na,0 = 0,22—0,28).

Ina pasgerenus 0a3ainToB, TPHHAJIE/RALIIX K TOJENTOBOM, W3BECT-
KOBO-IMEJI0YHOI I IMeJ0YHO cepusaM, Henoaesyercs nuarpamma Zr — Ti —
Y. Cpenn msyueHHpix 0asalbTOMIOB TOJEHTH OTCYTeTBYIOT (pne. 5). K kKom-
THHEHTaJBHOM IMeqo4no-0a3aJpTOBOI CepHm Ha NaHHOII JumarpaMye MOTYT
GBITE OTHECEHH! TOJBKO HOPOXL 3CCEKCHT-TEHICHITOBOTO KOMIIeKca m abca-
pOKNT BepXHermknruHCKONl ByJIKaHOCTPYKTYPH. BOJbBMUHCTEO M3yYeHHEIX
tasaasrougos Cesepo-Bocroka CCCP Xora m TATOTEOT K rpaHmNaM ImOJIS H3-
ReCTKOBO-MEN0YHOI cepun Ha gumarpamme Zr — Ti — Y, Ho nemar 3a ero
npefielaMu, UTO CBA3AHO ¢ 00OTAMEHHOCTRIO JaB ZT m ¢ OTHOCHTeNLHOI Oej-
rocteio ux Ti w Y.

Wayuennsie 6a3aiabTONAL CYMECTBEHHO Pa3NMYA0TCA 0 YPOBHAM KOH-
nentpanuu P39 (em. rabunny). Cymma P39 usmensaerca or 55 r/t B HuKHEMe-
n0BHX 70 263 r/T B AeBOHCKHX IMONIOHHTAX.
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Xmmmgeernii (aac. %) m pearosdemenrtupii (r/T) coeras

XeTHHCRoe BYJKamideckoe Mode

HoMmono T Humnnit men Bepxiuii Men Iajieored
1 2 R TRG Porgnl g R gl gy
S5i0, 52,42 (54,62 | 68,65 | 71,44 | 71,32 50,62 52,04 | 53,35 | 52,42 | 49,84
TiO, 099] 1,09 0,23 | 0,46] 0,23] 1,04] 4,991 2,09 1,87} 1,62
ALO; 15,90 117,00 11,80 |12,60]12.05]| 16,80 | 15,80 | 15,90 | 15,80 [ 20,53
Fe,0 7,16 6,52 0,80 | 1,70| 0,80 2,33| 4.,32| 3,97| 2,63 | 3,6
FeO 1,44 1,97| He oom.  He ofn. 7,000 5,30 494 6,82 | 7,96
MnO 041| 0,00 0,04 | 0,06| He | 0,43| 045]| 0,21] 0,45 | 012
of.
MgO 2,70| 240 0142 | He | 0,03| 6,30| 3,95| 4,25| 420 | 3,30
00H.
Ca0 5,60 | 3,90 210 | 1,60( 1,25( 8,70 7,05( 7,00 7,10 | 10,45
Na,0O 6,23 6,07 3.5 ) 3,75) 3.08] 3,75) 3.41) 338] 3,75 ) 3,61
10 3,96 3,81 3,26 | 4,08| 414) 0,84 1.95( 1,95| 1,62 | 0,78
P.0; 041 0,32 0,62 | 0,04] 002| 048] 092] 0,741| 0,20 | 0,28
CO4
H,0"*
. . m. 2,021 230 940 | 445| 6,28| 240 292| 1,86 2,35 | —

Cymma. . . | 99,84 100,10 99,93 | 99,88 99,85 [100,00( 99,80 | 99,61 | 99.51 e
K.0/Na,0 0,64 0,63 0,93 1,00 | 4.34| 0,22 0,67 | 0.,58| 043 | 0,22
Cepnaanonii

NH]EKC 410 8.4 1,8 246 1,84 2,76] 318 2750 3,06 |- 2.82
Cr 23 32 8 = — | 240 | 110 | 100 | 140 A,
7r 160 | 200 | 470 290 | 220 | 200 | 550 | 460 | 480 _=
Y 17 16 12 20 18 20 25 22 2 =
La 7.5 10 18 23 18 10 29 34 31 |13
Ce 15 15 32 44 33 19 73 64 |30.7
Pr 14 | 1.8 2.7 45| 33| 1.6 BTET [ B3 i =
Nd 13 12 14 26 |25 14 52 | 48 45 22
Sm 3.3 29 2.4 54| 54 | 3.4 gl W 6,7 | 4,28
En 0,82 0,84 0,31 0.07] 0.04| 083 252 228 450 1,57
Gd 3.7-| 87 2.5 53| 42 | 4.2 66| 59| 59 |7,35
Dy 4 33 2.4 vl B [ 59| B3| 46 |45
1o 0,721 0,62 0,54 0.84| 0,681 084 44 ( 087 0,83 0,87
Er 3 2.3 2,0 25 28 | 34 3|32 25 | 28
Yb 3, 2.6 2.0 og| 206 | ss 3 ingg | 2y |22
Lu 0,21 0,21 0,20 0,22| 0,20] 0,36 0,34 0,3 | 0,325
XP39 55,0 79,0 118,71 99,4 | 65,0 |245,5 |189,5 | 171,3 90,0
Eu/Eu # 0,82 0,39 0,04/ 0,03] 0,67 091 1,08 086] 0.86
Kpas 0.40 0,72 0,771 0,53 0,33| 0,97 092 0,90| 0,60

B 1apax pasmop03paCTHLIX MIOMOHHTOBLIX AcCONUAImil PasiuYH0 CO-
nepsrarne Y. MarkcmmalbHble KoJudecTsa ero HaOMIOMANTCH B JIeBOHCKIX
(6O r/1), MusnManbusie — B HurEeMea0BuX (16—17 r/1) momonnrtax. Ouenn
OeffEel Y cyOmenounnie Gasanpronfsr Muunreiickoro rpafena (9,5—22 r/t).
TlameoreBosbie dapn XeTHHCKoro 1 BepXHeru;KHTTHCKOIO I0JeH cojep:xar
or 20 go 30 v/T Y. ITeckoIbKO BEHIIE KOHUEHTPAIHA 3TOI0 HIAEMEHTA B MOHI0-
rab0po WHTPY3UBHOI (amun momoHuToBoll acconmauun (34 r/T).

Jls RauecTBEHHLIX OIEHOK COCTABA INIABAINUXCH cy0cTpaToB I s pe-
nieHns eBompoca ol OTHOCHTeIBHHIX IIyOMHAX MarMooOpasoBaHms IT0Je3HO
nenoadb3osath npegaoscennsii [0, 1. Tpommaey |Tpomus 1 gp., 1983 ] xosd-
¢umuent pegroseMeanmocTn: Kpgy = 0,1La/Yb -|- IIo/Yb - (Dy - Ho)/Yb+
- Lu (mexogusie janasie HOpMHPOBAREL 0 XOHAPHTY). B ocHose 3roil dop-
MYJIbl JCIKHT DRCHEPHMEHTATBHO YCTAHOBJIEHHOE PE3K0C PASINYAe B pacmpe-
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nopoJ ByakanmuecknX modeil OUBIL 1 ero ¢ynmavedTa

ITapeHbecHee BYJIKAHNYeCKOe noge
ilaneoren BepXauii meit
1 12 13 \ 14 ‘ 15 \ 16 I 17 14 19 20
52,92 52;59 56,43 | 62,08| 59,67 62,10 57,97 | 53,16 64,02 68,50
1,54 1,49 1,23 | 0,73 0,01 0,85 1,45 1,12| 0,60 0,21
168,501 17,00 16,48 [ 16,30 16,40 17,47 16,80 | 16,701 14,40 14,75
3,0 6,26 645 .| 4.25 6,04 441 5,80 6,06 | 3,06 1,15
4,67 3,23 147 14,89 0,36 (0,89 1,80 2,87 2,69 0,36
0,17 0,14 0,40 | 0,08 0,08 0,13 0,11 0,13] 0,05 0,06
5,55 3,40 265 | 1,50 2,00 1,60 2,15 3,40 0,41 0,12
7,00 6.90 405 | 3,60 4,00 3,30 250 | 810 1,60 4,55
4,18 4,28 4,40 | 4,56 418 4,70 4,87 3,72 3,70 1,45
1,92 2,44 2,60 | 3,56 4,04 3.35 3,05 | 2,08| 4,39 0,95
0,25 0,41 0,66 [ 0,41 (1,15 0,27 0,54 0,43( 0,20 { He ofm.
0,12 0,92 = 0,44 0,55 = = 0,75 — =
1,15 1,37 ~ 1,54 1,88 e s 43 — —
— — 2,96 | — - 1,57 2,32 — | 4,88] 10,42
99,88 | 100,43 9917 |10,064] 100,26 100,44 99,06 | 99,53 |100,001 99,52
0,45 0,57 0,59 0,78 0,97 0,71 0,65 0,56({ 1,20 0.66
3,75 4,70 3,60 3.5 41 3,35 4,2 33 31 0,23
110 40 = 40 2 42 = 26 27 3
320 | 400 450 210 | 360 100 310 300 | 220 | 340
17 4.5 22 12 2 14 18 13 1 8
33 31 77 28 28 32 54 21 46 43
i 63 34 48 57 60 80 46 83 60
5,9 6,3 12 3.8 ) — 9,5 a1l 7.8 3.4
37 44 46 28 27 32 40 32 33 14
5.3 5,9 6.8 4,2 3,8 4,2 58 52| 4 1,4
1,44 1,44 2,6 12 1,13 1,32 2.4 144 1,32 0,23
4,6 5.5 6,6 4.5 3,5 39 6,0 41| 34 2.0
4,0 4.6 44 34 2,6 3,0 4.0 3, 21 1,2
0,71 0,8 0,81 0.6 0,49 0,52 0,68 06| 028 0,5
— - 2.2 1.5 — 4.7 1.8 — - —
2,0 2.3 2.9 2,0 1,7 1,4 1,6 a2 4.2 1,5
0,6/ 0,25 | He ofu. | 0,21 0,5 0,16 | He ofu. | 0,22 0,46/ 0,19
1651 | 4654 2446 |125,4 | 129,86 140,2 205,8 [120,0 |182,0 | 1274
0,87 0,76 1,18 0,84 0,93 0,98 1,24 0,92 1,11 0,42
1,26 1,06 2,46 1,06] 1,20 1,64 2,45 0,84] 2,49 1,81

TEJeHUN POIKIX 3eMedb Me;KAY MAHTHHAHBIMII MAHEPAJaMH — TIABHLIME HO-
curesavn P39 1 pacmiasom, 00pasyomuMes IpH X YacTHYHOM ILIABICHUH
[Mopep, 1979 |. Hactnunoe niapienne rpanara gaeT sKUIKOCTE ¢ TCKI0THTE b
HO BeICOKHMI 3HadeHuayu (3>10) ormomenmit La/Ybh, Ho/Yb, (Dy -+
-+ Ho/Yb ~- Lu). Takoe ke naapienme KInHomnpokcena m ampuGora aaer
Gonee Hmskue s3HaveHns La/Yb, a ormomenus Ho/YDh, (Dy + Ho/Yb -- Lu)
3aMeTHO Menpme efuHnib. Heckonbko caomuwil Bujg opMynnr obyciaopilen
TaK:;xe HeOOXOANMOCTLIO IIOHUBNTEL BINAHNEG CIy4aiiHoll omubku oupefeleHus
2JIeMeHTOB HA BeIuyuHY Kpurepus. [Ipm ne(GoipImoi cTemenn ImIapienns Of-
HOTO Tpamara Hpgy >7.

B usyvennmx Gasanvrounmax Cesepo-Bocroxa CCCP Kppy mamersercs ot
0,33 B BepxHemenoBrx Dagzanprax XeTHHCKOrO MOJaA Ao 2,46 B maneorenossix
TpaxnasfesnrobazanbrTax Hunmreiickoro rpadena. Huskme smavennsn Fpgy
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BepxHeTypoMunHCcKasa 1 XafapanKIHCKaA BYJIKAHO-
Komnonent Bepxumii Mex Mear
21 22 23 24 %5 |26 |27 |28 | 2

~ Sio, 600,42 52,56 57,62] 57,22 (6,80 167,31 ) 56,16 ) 71,74 | 54,28
TiO, 1,02 122 0,86 0,490 0,42 0,341 084 0,07 | 092
Al0, 15.50 19,40 17.04] 17,22 16,20 15,71 | 17,20 | 12,64 | 16,92
Fe,0, 4.62 6,71 5,34 7,38 3.30* | 3.656% 3,32 0,58 1,86
FeO 0,08 1,62 1,67 — - — 3,77 | 1,30 | 6,65
Ma0O 0,05 0,12 040 0,13 0,10 0,071 0,40 ] 041 | 0,45
MgO 1,90 2,80 2,94 3,04 1,11 0,96 | 2,60 | 0,27 | 4,07
Ca0 3,80 7,70 5,02 5,57 2,55 239 6,20 | 0,65 | 7,18
Na,O 3,08 4,14 3,75 3,38 3.62 3,04 | 3,55 | 4,93 | 3,90
K0 3,24 1,38 2;93] -2;59 3,40 447 | 2,70 | 214 | 198
P,0; 0,26 0,22 0,38]  0.69 0,27 0,02+ 0,56 } He 0,36

OOH.
co, 1,70 | He ofn.
H,0~* 3,53 2,22
T .. -- — 2.85 2,13 1.56 1,63 | 2,49 5,88 | 1,24
Cysmsta . . . 84 20 106,09 (104,12( 100,25 99,33 (99,79 (89,49 (100,31 (99,52
1R,0/Na,0 1.03 0,33 0.67| 0,77 0.94 118 0.76!].043 [ 051
CepriannHpiL 2,29 3,19 2,701 2,50 2,07 245 | 297 1,74 3.07
HHJIEKC

Cr 12 5 34 41 — - 5 - 79
Zr 350 270 220 260 370 180 300 150 120
¥ 9.6 16 24 20 18 14 19 1 27
La 28 21 31 38 38 46 51 14 21
Ce 45 42 44 43 65 61 75 28 36
Pr 5.9 = 6.3 5.6 0 G 9.5 2.5 5,0
Nd 24 25 21 18 25 29 38 12 18
Sin 4,2 28 3.9 4,6 4.1 5.3 6.4 P 2.8
Eu 0,76 1,02 1.8 1.6 0,96 1.4 221 0,41 | 14
Gd 2,2 3.4 5 4.6 4.3 3.8 e Rl R 4
Dy 2,2 3.4 41 82 3.5 3,4 35 | 2,6 3.2
Ho 0,27 0,64 0.44] 0,76 0.6 0,721 Q7T 04401 Q7
Er a=s 1.6 &1 3.0 2.4 - 2.2 — -
Yh 1.7 1.8 2,4 2.6 2,2 1,9 26 | 2,3 5,0
Lu 0,20 (1,24 0.35] 0.38 0,22 0,24 0,4 0,25 —
ZP39 114,5 102,8 [122,9 | 127,4 151,8 158.4 |203.5 | 66,3 |971
Euw/Eu * 0,69 1. 0,9 1.06 0,695 0,71 1,08 0,45 | 1,28
Hpng 142 0,93 0,92 1,06 1,24 1,70 1,51] 0,44 | 0,38

IpumMmeuanne. |, 2 — mMomWoHNTH, 3 — THAJONTHIMOPHTLI, 4, 5 — mepinTel, 6 — Marme
Operon, CIIA [mo Helmke, Ha\l\m 19873], 11 — 'rpaxnﬁaaanb'rhl. 12, 13 — wonounte, 14—17 — 5a
20 — nepanTe, 21 — JAaTHThl, 22 — HATPOBbLIE aunun'rouada ibThl, 23, 24 — KasneBnle angeapTs, 25,
nopmoputhl, 30 — Tpaxufasaibre, 31 — abcapokurel, 32 — WMOWOHATE, 33 — JaTnTel, 34 — MOHIO-
JIAHOKPATOBBIE CUEHNTH. JRe3A0UK0I moMeueHo obniee skeleao B nepecuete Ha Fe,O,.

Eu/Eu *= Cpy/0,5(Cgm -+ Cgd)r CRuw Cgm: Cgd— HOPMUPOBAHHBIC KOHUEHTPAINNT BIEMPHTOR

Cuomkarthele  ananuss  Bunondens B TEOXIT CO AH CCCP, amaqanturkn H. M. Bexrepesa u
u B. E. Caupnosoit [1952] 8 TEOXH CO AH CCCP.

mmeroT HusRHemedovwe (7) momonnts Xernucexkoro (0,31—0,36) n mrmeMe-
aosuie nopuTe Bepxmermmurnmekoro (0,38) pynramuecknx moaeii. B Bepx-
HeMeJIOBHIX AHAE3NTOBHX japaX Bepxmermummrmuckoro n Ilapemsckoro Bya-
Kanngecknx mojeit Kpgy namensercs ot 0,92 mo 1,51. laneorenossie Tpaxman-
nesnrobasankrer Munnreiickoro rpafema xaparrepuayioTes GoJiee BLICOKHMIH
sHagenuaAMu Kpgy (0,84—2 46) no cpasnennio ¢ aHATOTHYHLIMEI TaBamu Xe-
murekoro moas (0,9—0,97). B mopomax HmKHEMEIOBOTO HCCERCHT-TEIMIeHHTO-
BOTO KoMmIuiexca meamwuuna Hpgp Bapeupyer or 1,33 B remenutax po 1,65
B MEIAWOKPATORLIX cmenuTax. B pasnosospacTHEIX IIONIOHNTAX 3HATEHIS
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ORoHYaHUHE Taﬁnunm

TEKTOHHYECKI? CTPYKTY DB

TlaneorenoBsle 6a3anToOMIL dyugamenT OYBIIL
30 \ 3 32 33 34 35 36 37 38
51,06 48,0 56,07 97,35 51,85 52,94 53,20 43,24 46,13
1,35 1,48 1,16 0,98 1,35 1,24 1,86 4,05 2,01
16,63 15,68 14,59 16,19 17,09 15,98 15,64 16,05 17,40
5,80 3.78 3.37 4,21 3,51 2,96 2,35 4,60 4,36
3,59 5,93 4,94 2,60 5,80 5,50 6,47 7,76 4.9%
0,15 0,20 0,12 012 017 0,14 0,17 0,17 0,16
4,69 5,74 3,78 2,16 4,21 4,21 3,71 4,40 4,95
7,22 9,30 6,48 5.11 7,32 6,98 4,66 10,70 10,05
3,46 2,82 3,62 3,94 4,02 3,64 3,73 3,95 4,02
2,05 2,85 3,10 3,04 3,49 3,27 4,71 1,09 0,88
0,76 0,59 0,36 0,55 0.81 0,53 1,44 (145 0,21
2,35 2,24 2,43 3,23 0,47 2,29 2,34 3,50 5,03
99,11 99,51 100,02 99,48 100,09 99,68 99,98 100,32 100,14
0,60 1,01 0,86 0,77 0,87 0,90 1,26 0,28 0,22
9,9 5,45 3,5 3.4 6,4 4,8 7.0 121,0 2T
100 130 120 10 42 120 10 37 28
300 150 220 220 240 215 370 220 260
30 28 20 29 34 25 60 20 21
45 27 23 53 29 28 60 28 51
70 42 52 77 70 42 100 45 105
T 6,2 4.8 12 83 6,7 1 5.5 10
48 24 29 41 36 25 52 26 73
14 6,8 ] 7,6 9.8 6 17 5.7 4,5
2.5 2,8 i 2.4 3,0 2.2 4 2.3 1,44
5.9 7.5 4.8 8.6 10 G 4.4 6,4 S |
3.9 2,3 4.2 6,5 8.1 4,2 41 4,5 4.8
0,74 0,97 0,67 1,2 1,3 0,75 0,9 0,71 0,84
24 - 2.5 33 2.8 3.3 2,6 - 3.3
2,7 3.3 29 2,5 2.8 3,0 6,6 1.8 2,2
0,25 0,39 0,24 - 0,28 0.6 0,87 - 0,28
202,8 126,3 129.,5 202,8 131.2 {877 263,5 125.9 261,4
0,72 1,20 0,62 0,91 0,92 1.44 1,04 1,16 0,92
1,20 069 | 082 1,54 0,96 0,71 0.63 1,33 1,65
e

snasibybie GasaabTbl, 7—9 — Tpaxunangesntobaaatbrel, 10 — BBEICOKOTINIO3ZeMUCTHE GasabTel ceprn B,
THTH, 18 — KepCYTHTOBBlE TPAXMDAZAILTH, 19 — BYIHAHMULCKNE CTEKIA TPAXIIAIMTOBOLO COCTABA,
26 — meBamuTHl TPAXMIAMMTOBOTO cocrasa, 27 — TpaxuauaeanTodas’a brei, 28 — mepinrtsi, 29 — MOH=-
rab0po, 35 — cyOBYJAKAHIMUECKUE IIOMOHUTHL, 36 — JIPBOHCKHE MIOmOHNTH, 37 — TeweHnTbl, 38 — Me-

IBanawmos, 1976].
T'. A, Crpemxnesa, Ha P3) — XIMHKO-CHEKTPAIbHBIM METOXOM Io meroxnke B, B, KoxycoBoit

Kpay caegyomue: 0,63 — B gesoncrunx, 0,36 — B mmruemexosux, 0,82 — B
MAJeOTeHOBHIX. TargmMm ofpasoMm, cyma mo seamunue Hpgy, OGOJBIIAHCTBO
H3YYEHHBX 0a3ansTonaoB 00pasoBaT0Ch IMPH YACTHUHOM ILTABICHAN MAaHTHII-
Horo cyOcTpaTa ¢ ydacTHeM RIMHOIMPOKCEHOB M, B 3HAYNTENBHO MEHBIIel
CTENmeHN, TPAHATOR.

Pacnpemenernne P39 B cepusax mopox yao0HO PaceMaTpuBaTh ¢ MCIOMB30-
paEneMm rpafEKOB HOPMHPOBAHHHX KomHmenTpamuit [Bamamos, 1976].

Rpusse pacupefie/leHns HOPMAJTH30BAHHEIX KOHIEHTPAIHI PEIKO3EMEIb-
HEIX DJIEMEHTOB (KpHBHIE P. H. K. P39) B mmKmeMmen0BHX momoxuTax (o0p.
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Puc. 4. [Inarpamma SiO,— K,0 naa 6aszaasronmos Cesepo-Bocroka CCCP (Knaccnéaaa—g
nasa mo {Mackenzie, Chapel, 1972; Whitford e. a., 18791} w

1—4 — meBoHCEne (1), HpKHeMeaGBble (?) (2), nameorepoBwie (3) 11 OJUIOLEHOBLE CYOBYJAKANHYCCKOil
hauun (4) MOWOHNTR, 5 — MarnesnajibHLie Ga3anbTH;, § — TpaxnaHzeanToHasanbrbl; 7, § — NAJE0reHo-
BBIe (7) M BepxHeme/oBbie (§) BRICOKOKAJIMEBHIE AHAEANTHl U JIATHTH, ¢, J0 — HHUAHEMEI0BEEe MOHLOLHO-
PUTH (9) N MeIaHOKPATOBHIE CHEHWTH (10). s

{ I—38 — nomepa mpol B Tabamue.

Ti,/100

N oo Aoy

Youd

Pyc. 5. Nnarpamma Zr — Ti — Y [no Pearce, Cann, 1973] aan Oasanvronpuor Cesepo-
Bocrora CCCP.

1, 2 — wmxHeMes10BHe (?) (1) 1 neBoHCKNE (2) MOMOHNTH, 3 — TOPOAbl CCEKCUT-TEMEHINTOBOT0 KOMILIeK=
ca;, 4 — HATPOBBIE AHACBNTO0A3AIBTHI, J — BBICOKOMAIHE3NAIbHDIE Dasa/ibTel, 6, F — HAJe0reHoBpe Tpa-
XHapaeanTobaza ETH (6), MOIMOEATH (7).

Tloaa GasaabTon: A 1 B — GeQHBIX KaldueMm TOJENTOBBIX, B 1 € — U3BeCTKOBO-TIEJI0THRIX BHCOKOTJITHHO-
BEMUCTHIX, I — UIETOMHBIX OKEAHUYECHNX OCTPOBOB 11 KOHTUHEHTOE.
1udpsl HA PHCYHKE COOTBETCTRYIOT HOMepaM mpob B Tabioute.



1 - 2), BepxHeme 0BHX Mar#esualbHLX Gasaabrax (o0p. 6) m Tpaxmamge-
autobazansrax (o6p. 7) Xerunckoro moas, B JaruTax us Illuymnreiickoro rpa-
Gena (06p. 17) u Aesoncrux momonntax @ympamenta OUBII (o6p. 36) moxa-
sappl na puc. 6, a. Rpuewe p. n. k. P39I mmmuemenopnx momonutor (1)
M BepXHEMEJIOBLIX MArHe3MalbHHX 0asanbTos (2) pacmojaraloTcs pagoM c
OMHAKOBLIM HAKIOHOM JHHEN B cropomy Yb. Ipussie p. m. ®. P39 mameo-
reHOBHIX TpaxmamesnTo0asanbTon (3), HaTnToB (4) 1 AEBOHCKUX IIOIIOHHTOR
(5) moswaTEs CYIECTBEHHO Bhile B 00/IACTH JeTKUX JaHTaHOUIOB IT HAKJIOHEH b,
Kpydue, YeM JHHUI MeIOBHX JaB. (1A Jerkux JaHTaHOHOB IePUeBoil TPyl
pasauans BHYTPH PaccMaTpUBaeMoil TPYNOL BYJIKAHATOB HeCYINEeCTREHII,
HO B 00JACTH THKENBIX JAHTAHOUJOB KPUBEE pacxoparea. hpumasg p. m. K.
P39 pesomcrnx motmonnTor Ha oTpeske oT Ho mo Yb npuobperaer oTpuia-
TebHBI HAKIO0H, YTO CBA3aHO ¢ MOBHIMIEHHBINIT ROHIEHTPAIAMI TOCICIHEr0.
Hax 0p0 ToKazaHo Bbille, Te jke MIOMOHUTOBBIE JABLL XAaPAKTePU3YIOTCH 110~
BEINeHHBMI KoumenTparmamu Y. IHa pacemarpusaemom rpadure maubomee
Hukne RoHmenTpamumm P39 mrrpuepoii rpynmsl HaliionanTed B HaleoTeHO-
BoM gratmTe (4). OTHOCHTENBHO BHICOKHE KOHUEHTpaimm Ybh, Takne ske Kag B
BEPXHEMeJIOBHX (asanbTax (2), oTMedaloTcs B IajleoreHOBLIX TPaXUAIIe3UTO-
faszanprax XeTHHCKOTO WOIA.

Kpussie p. u. k. P39 menosux amgesurofasanstos [lapenneroro syara-
mmveckoro moaa (ofp. 22), rannesnx apaeantos (0f. 23 - 24) u mMouogn0-
putos (00p. 2Y9) BepxHeTypoMUHHCKOH BYIKARHOCTDYKTYDHI, NAIE0reHOBHIX
tpaxmbazanbTos (06p. 30) u MonnOratoépo (06p. 34) Toil ke CTPYRTYPHL HaHbI
Ha puc. 6, 6. Rpussie p. 1. k. P39 nos Beex arnx obpasosammii & odxactu Jer-
KUX I CPeHOX JanTanonion (fo Ho) cy0mapanielbnsl o UMEIOT OIMHAKOBLIL
HardoH B cropony Yb. B ofnactn Tsmeanx P39 wpusme pacxomsarcs, wro
00YCaORICHO DPABIMYNAME B KOHIEHTPAINI 2TOTo 3jeMenta. MarcuMaabHEEe
KOHIEHTpannu ero HaOIIONAIOTCS B MEIOBLIX MOHIOAHOPHTAX (2), MIUHEMATIh-
HEle — B HATPOBMX aHAe3nTobazanwsTax (1).

Tlaneorenossie TpaxubasansTel (3) u monmorabopo (5) Bepxuerypomumn-
CKOM CTPYRTYPEL OTAMYAIOTCSA OT MEIOBEIX JIaB TOTO jKe PailoHa 00Jee BEICOKIM
YpoBHEM KOHIEHTDALWIL JerKnX 1 CPejHOX JaHTAHOMA0B, I0ITOMY KDPHBAA
p. H. k. P39 pus mux sannMaeT ollee BLICOKOE TOJIOKEHIE, YeM [ MeJIOBHIX
AHJe3UTOB.

B mameorenonoil ByIRaHOTITYTOHNYIECKON ACCOLMATINN Me;RIY HHTPY3IMB-
HEIMI (D) 1 ByJIKaHHUecRUMY (3) (aliusaMu cymecTBeHHbIX Pasnnyuii B HARI0HE
KpuBx He HaGnromaeTcsa. aTpysusnan ganms oTamdaerces oT BYJIKAHNIECKOIT
Gonee smcornMu kouuentpamuamun Gd, Dy u Ho, Gomee nmsrumn comepika-
suamu La, Nd, Sm.

Kpussie p. 1. k. P33 mopom nusxneMenororo 9eCeKCUT-TeNeHNTOROTE KOM-
naexca (06p. 37, 38). m mazeorenoBoil BYJIKAHOIUIYTOHMYECKOH aCCOLmaIlii
(18, 34, 35) morasansr ma puc. 6, 6. B accexcnT-TelreHUTOROM KOMIUIEKCE Me-
JAHOKPATORLIC CHEHHTH (D) 3aMeTHO 00OTANEHDI JeTKUMN JaHTAHOMTAME 110
cpaBHeHnNIO ¢ TemennTamu (4). Rpmpwe p. 5. k. P39 nmxuemerornix Temen-
T0B (4) M OJUTOIEHOBHX MOIMONHTOB (2) B 001aCTI JEIKAX U CPeJHUX JanTa-
HOMAOE cobmanaioT. OJNTOIECHOBBE U BOLEHOBBIE ITONIOHHTE OTIHIAIOTCH OT
TemeHnToB OGoabuMu KonlenTpanmaymm Yb u Er, Beaegcersme wero nx kpusnie
HMeI0T MEeHDLINHIl HAKIOH, ¥eM B Temenurax. OOmumil yposeHL ROHIEGHTPAMilL
P39 B wmoponax wmrpysmBuHoll anmm maneoreHOBOV BYJIKAHOIIYTOHWIECKOI
acconuanuy HecKoJbLKO BLiIle, UeM B ee cyOByaranudeckroil garmmm. lloaronmy
Kpupas p. 1. K. P39I monuoeraGopo (3) saunmaer Gonee BLiCOKoe MOIOKeHIe,
uem xpupasg cyOByarammuecknx (1) Tpaxmanpesurodaszanstos (ca. puc. 6, &).

Kpussie p. n. k. P39 pana xucapx addysnsos OUBII: rnamouraumopn-
ToB (06p. 3), nepautos (06p. 4 —+ 5), rpaxumarmros (o6p. 25 -~ 26), a ramxe,
ISl cpapHeHns, KaiueBwx ampesuToB (o6p. 20 - 26), mamer ma pue. 6, 2.
Hpussbie p. #. k. P89 Tpaxupanures (6) m xaaneswx amgesntos (4) sammvalor
CXOJHOE TIOJO/REHNE, CyOuapaiienbnnl T XAaPAKTEPMBYIOTCH ONUHAKOBHIM
HaRJI0HOM Inuuit. TpaxujamuTsl 0TIAYAI0TCA 0T AHAE3UTOB TOJIBKO CIa0BIMII
eBPONKeEHIMI MUHUMYMaMu, HpuBLle TpaXmIMOapUTOBLX T'HAJONTHAMOPHTOR
(2) mmel0T OTIETIUBLIA, a8 Y NEPIUTOB — O0YeHb IYOOKHWI eBPONMIERHIT MUHI-
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Puc. 6. T'padnrn pacnpesiedcnna HOPMAPOBARANX KoRuenTpanuit P33 B nopogax Cesepo-

Boerora CCCP (mopmuposanne) mo xonapuraym [Haskin e. a., 1968]).

a: 1 — pwxHeMe10Be (?) womonntel (06p. 1, 2); 2 — BEPXHEMEIOBHIC MarHC3HAJbHBIE Ga3anbThl

(ofip. 6); 3 — najgeorenoBsle Tpaxuanfeantodasanbrel (o0p. 7); & — nameorexosse Jgatuisl (o6p. 17);

D — meBoRCKNe IMoMmopuTsl (00p. 36), T—I — KpHBAA paCTPEANICHIIA HOPMIPOBAHHBIX h'onuempauuﬁ

P30 upu "acTiMuEOM ILaBgemst rpasar (0,3) — wimHomnpokcenoBoro (0,7) cydcrpara [mo Zielinski,

Lipman, 1976]; 11 — BeicokorunoaemMycraie 6asaasTsl cepun B, mrar Operon, CHIA [mo Helmke, Has-

kin, 19731, III — Gasaabrsl 10:KHOTO TMPOpHLIEA BOJLMOr0 TPEIHIHOT0 H3Bepens Bk, Tondaunk Ha
Kamuarke (HpoMeRYTOYHBI T oo Apmnnnnay m ap., 19841,

6: 1,2 — pepxuemenouple anfgesntobasaneTsl (06p. 22) (1) u MopnomHopuTut (0fp. 29) (2); 3 — naaeore-
HOBBIE MOHTOTAGOPO (00p. 34); 4 — BepxXHEMEJIOBHe KajueBsle anaeantsl (00p. 23 -1 24); b — maseore-
1HoBRIe TpaxubasaabTel (00p. 30).

8! 1, 2 — nmameorenoseil (nGp. 18) (1)  omronenossii (06p. 35) (2) cyGRYIRAANMECKHS MOMOHNTE 3 —
SOJICHOBBIC MOHIOIabipo; 4, 5 ﬁmmmmmoagze n;)m}m)u‘ (obp. 37) (4) n MPIAHOEPATOBLIH CHEHHT

(o6p. 38) (). v
2! 1 — mepxHEMETORLE MepainTH BepXHermKNrHCKO 0 BYJIKAHNYECKOT0 ofta (ofp. 28); 2, 3 — Tpaxman-
NAPUTOBBE MHATONTHMMOPITEL (06p. 3) (2) ¥ BepxHemeorsie epante (00p. & 4 5) (3) XeTHHCKoOTO BYIKa-
HIMECKOTO TOJIA; 4 — KaJdneBble AHAEINTH  BepXHernmKNrHHCcKoro By aKaunYeckoro noas (o0p. 23 -+ 24);
5 — BepxXHEMEI0BBIE  nepantil TTapeabCroTo BYJIHARMMCCEOTO oSt (06p. 20); 6 — TpaxuAannToBsle He-
Baurhl BepxucrikUruHeKoro By akamteckoro noda (00p. 25 4 26).

mysm. Hpumerie p. #. k. P33 rmasonranM0OpuToB M MEPIATOB PACIOIATaloTCs
3aMeTHO HUe TPAXHJANHT-AHIe3NTOROM JHHWH, 9T0 TOBOPHT o OefHOCTH Tpa-
XHJIATAPHTOB PexuMi 3emiasamu (em. puc. 6, 2). YeTro BHensioTcs Kpusne
p. #. K. P39 neyx tunos nepautos. BoraThie meiovaMu M KaIHEM HePIHTH
Xernucroro paitona (3) xapaxrepmuaywores HauGonbmmm geduimrom Eu.
Borarre nomoii n Gemuwie mexovamm nepanuts Omononckoro paiioma (1, 5),
kpome Eu, » ormvne or neex apyrux xas, obepuentr Ho.

OBCYXIEHME PE3YJ/IbTATOB

Menossie Gasanwpronasr OUBIT Xernueroro n Omononckoro paiionos of-
HADVUBAT CymecTBeHHNe pasindia B pacupefeiennu P39, npu atom nassl
XeTuHCKOTO BYJAKAHIMECKOTO 10JAA XapakTepuaylorTes HuSKHMH YDOBHAMIE
cogep:kamnii nauranonon (P39 = 65 r/r), a kanumesnie angesntui Bepxuern-
10 3Baras N 947 145



SKETHHCKOTO TOJMA — YMEDEHNHO BEHICOKAME RoETeATpammavna P30 (123 —
203 r/T).

Bepxnesmemronuie Marne3nannuse 6a3anbThl X eTHHCKOTO MO8 110 XUMUBMY
n cnerTpam P39D noxomu Ha cospevennne eTBepTHYRLIE JABL 10/KHOTO 1IPO-
pHiBa (IPOMEKYTOTHLIC TEPBHIX Jneil ussepmennsa) Boawsmoro Tpemmunroro
masepikenns pak. TonGaung (BTTH) ma Kamuarke [Awtummnn n pp., 19841,
Rpussie p. 1. . P39 B nasax ofonx tunmos cyGumapaniejsns 1 0HHAROBO
MoN0ro Hakaouenu B cropony Yb (em. pue, 6, ). Ognako oGmuii ypoBeHn co-
pepaunit P39 » ocrpovonymumx sasax [NavMuaTei 3aMeTHO phiibe, YoM B
smargesnanbaeix Daszaasrax OUDBILL 1lo yposssam gouuentpaimii n xapaxtepy
cuerTpos P30 sepxuemenonoie Marmesnanbasie Gasanntst OUBIL Gmike nee-
TO K BHICOKOT/IHOBCMUCTHIM 0A3aJIbTaM TPETHUHOTO Bo3pacTa cepun B mrtara
Operon na cesepo-sauajie CIHIA [Helmke, Haskin, 1973].

O6prano OYBIL pacemarpupaercs kak aRTHBHAS KOHTUHOHTANIBHAA OKpPa-
mua anpuiickoro Tnna [apdenon, 1984]. Dvo npepcrapnenue wnoame coot-
BETCTBYET HAUMM TeOXUMHUYECKUM JaniniM st OMOJOHCKROTO paiiona OYBII.
B Xe'r}mcrcnn paiioHe YPoBeHb KOHLEHTPALTI POJIKIY DJIeMeHTOB, B YACTHOCTH
P39, & meaornx Gasannronax ovens nusruil. Beposarno, stor paitonm B meny
PasBUBAJICH KaK KOUTHHCHTANLIAS okpanua «Tnna Hackagmex ropy. Huame-
mezoBsie () HMOmOEITE XeTHHCKOTO PaifoHa, ckopee Beero, (GopMEPOBAIICH
B TEJIOBOIL Bome HiKHeMe3zo3oiickoit Yjicko-Mypranncroii octposuo# iyrm,
upepmecrsenunne OB,

Oporennbie MATMBI BEICOKOTITIHOBEMUCTRHIX 0A3a0bTOR H anjieanTolasainb-
TOB MOTYT 00pasossBaTea B 30HAX Benpodda aa cuer yacTnamoro TrasieHns
aM@uOoIUTOBEIX 1 B MEHDINell cTerenn SKaornTopux cyberparon (rayomHm o
70 gy), wpu otom senmunaa K/Na oTHomemis ype /MunBaeTes sBMeCTe ¢ POCTOM
rayonu MarmooGpasosanmus [Purreym, 1981]. Cyaa o awauenmam Kpgy, Oa-
3asbThl X eTHHCKOTO TOIA 00PasoBausl OTHOCATEABHO MAKOTAYOHHHBIMI pac-
mrapaMn 3a caer aMPuboNnTOBHIX cyOeTpaTOR, TOIJA KAK KAJXMCBHIe aHIe31ThH
BepxHermruruuckoro moNA ABAAIOTCH NPOJYKTAMI TAYOMHHBIX MATM, BO3-
HEKAIOMIX TPH YacTHYHOM INIABIEHNN DKIOTHTOBOTO BEINECTBA BepXHel Man-
tnn. Ha usyvennoit TeppuTopun mpoaykrom manfosaee rayomuunX o0pasona-
HIE. MOZEeT Cay;KuTh Jaseorenonmii natut HMunnreiicroro rpatena (o6p. 17).
Honomenre kpnsoii p. 1. k. P39 naseorenonoro jarura connajaer ¢ moJokKe-
"HUEM JIHIN, 0TPAKAIOMEeH Pacnpeeriesie PeikuX 3eMeNh B Paciiane, moay-
yepHOM TipH dactnanoMm (25%) mrasmenmmu rpanar (0,3Gr)-mipokcenoso-
‘ro (0,7 Cpx) cyGerpata, mumnrupylomero coetas sepxueii mawran [Zielinski,
‘Lipman, 1976] (cm. pue. 6, a).

Kax uasecrno [Baxamos, 1976], npogykTsl nepeuunnx ManTHIAKLIX Pac-
ITABOB  MOTYT OTINYATHCA 0T BTOPUIHLIX UPOM3BOAHLIX AHIE3NTOBLEIX W
TATHTOBHX BLIIABOK TIO (eBPONHEBOMY KpuTepnion. Bepxmuemesaosme anje-
sate Bepxmermmurnnckoro pyakanmieckoro noas OYUBIIL, cyms wmo oteyr-
CTBHIO B HIX EBPONAEBOIO MIHHUMYMa; MO;KHO PAacCMaTpPUBATH KAaK HPOJYRTH
AePBUYHBIX PACIIIABOB.

Roogdunuent pacnpenenenus Eu memgly RpHCTALIAMH [IATHOKIA3A W
pacwrasom pasen 1,3 [Bamamos, 1976]. lloatomy moGoe (paxmmonuponanne
¢ YHATeHueM INTarnoKIas3a B TRepayio (asy LoasHo TPHBECTH K cYIiecTRBeHHO-
MY CHU/HEHHIO ero KoumilenTpanuii B ocratounom pacwiase. B [lapenncxom
BYJARAHATECKOM T0J€ HPHMEPOM TAKOT0 (PariunouipoOBAHNA MOKET CJAYAHTh
00pa30BAHAE BEPXHEMEJIOBOIO JaTHTa 3a cder anddepenrmanum anjesuTo-
Hasaabroporo pacmiasa (oOp. 22). Rorpa puddepeniiuanysa BaeT [IaBHLIM
ofpaszoM Ba e4er oTeaiKH TeMHOTBETHRIX MUHEPAJI0OR i MATHETHTA, eBPOIHeRbIid
MUHUMYM B no3fany Anddepenmmatax momer OnTh caadmy, Rag 9T0 MMEI0
MecTo npu obpasopanun TpaxugaunTonux nepagnTos (o6p. 25, 26) za cuer
ragwernx amgesnrop (00p. 23, 24).

Hepagno Oniiio BEICKAZAHO MHEHHE O BHYTPHRODPOBOH HPUPOJE PACILIABOB
octposoayainoit cepnn Bonsmoit Kypmaseroii rpspw [[ysuaes, 1982]. Ap-
Top aTol paboTur mosaraer, uro amjesnTobaszannTEl 00pasywTes B pesyiakrare
TIABTEHNA TYPOTIABROTO OCTATOYHOTO BEIIECTBA 3eMHOI KOPHI, ROTOPOe 0CTa-
eTcH [oche BHINIABKN H3 Hee KACGILDIX JUHIApUTOBLIX Pacru dBOB. Hpﬂﬁaﬂ
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p. B k. P39 maa cpenmero cocrasa 3eMioil kKops (cM. puc. 6, 2) npencraBaser
ITABHYIO JUHKIO, TI0J0T0 HAKIOHEHHYIO B cTOpoHY Ybh, mpu ToM HMKRAKUX aHO-
Manuii B cofepmannax Eu me mabmwonaercs. Waydennsie havu Tpaxununapu-
TOBHIC MTHUMOPATHL ¥ TepanThl, cyas o Becokny (0,714—0,776) snagenna
B HUX oTHomwenus S75r/*Sp, Moryr paccma’rprma’mca KaK THOMYHbIE BHYTPU-
koposeie obpasopapus [Ilmocnnr u ap., 1985]. Caeposarensuo, ecim cuu-
TaTh M3yUeHHBIe Kucapie HOOysuss mpoJyKTOM YaCcTUYHOIO ILUIABJeHHS Be-
IMEeCcTBa 3eMHOI KOPHI, PECTHTOBWI OCTATOK, ANJE3UTOBBLUI II0 COCTaBY, HOJ-
KeH cojiepsare 3ameTHeil n3dnrTor Ku. B nsydvennnx angesurax OYBIT ua-
OnrTounoro Fu me maluoaercs, moaToMy OHY HE MOI'YT ObITh OTHECCHREL K TPO-
IYKTAM NAaBJIeHNA 0CTATOTHOTO PECTUTOROLO BEIMECTBA 3eMHOIN KOPH.
Herpoxumugeckne mapaMeTper JaB, BRCOKHE 3HadeHns [ pgp, MOBHIIEH-
uwe xwouientpanun Ti, Zr, P u Cr, nabawojiaeMuie B Tpaxnaujesurobasais-
Tax XeTHHCKOTo oA liaxapna, 1‘)83] He COTIACYIOTCH ¢ TPeACTaBIICHIAMMT
0 NPUHAILICAHROCTH HTUX 00Pa30BaHNil K JaTePalbHOMY PALY MeJ0BLIX, GopMa-
ML UBBECTKOBO-IIEJOTHOM CePAI AKTUBHON KOHTHHeHTaNbhioii okpaunsl. [lo
PelKRo-2JIeMeHTHOMY COCTABY HOPOJL 1TAJIe0TeHOBLI TpaXaHie3uTo0a3a/1 bTOBbIL
MarmMatuam Oiamme KPUGTOreHHOMY BHYTPHIVIHTOBOMY, YCM K BYJKAHN3MY aK-
' THBHLIX KOHTHHEHTAIBHLIX OKpaumd m ocrposuntX ayr. CymecrByior - wiaaccu-
YeCKIe MPAMEpL, KoTjla cyOmesounnie u meixoTHse 0a3ansThl HOZoOHOTO TH-
ma mpossasiores B pudrorennnx crpysrtypax [Jlorauer, 1977]. IMoatomy,
BCTpedasg B KOHCOMMAHPOBAHIBIX 00JACTIX ¢ KOUTHHEHTAILHON KOPOil mposis-
JCHU IEeJ0THO-0a30/bTOBOI0 MATMATI3MA, WCCICAOBATENL UIIET B paiione
pudTosue crpyrrypul. B Xernucxonm paiioHe, KOTOPHIT B Te0JI0THYECKOM OT-
HOLIEHIN M3Y9eH HOCTATOUHO XOPONI0, HHKAKIX DHOTOBRIX WIX PHGTOTEHHBIX
CTPYKTYDP [0 cux mop wue obmapyskeno. OpHaro TpaxmanjpesnTobasanbToBbli
BYJNKAHUEM X0poumo yYesaswBaeTes ¢ reorpafuein BepxuexoanMckoro csoxa
[¥Yunroaes u ap., 19811, B Xernnckom n Omosonckom pailoHax MEL mMeenm
JLeI0 ¢ (PACCeSTHEIMY 1e0UH0-0a3aILTOBLM MAIMATH3MOM BHYTPRILTIITOBOIO
THOA, KOTOPEII NLPOABAACTCA B CBASH € NPOLECCAMIl CBOA000Da30BAHI,
00YCHOBACHHBMIE HOTLEMOM MaHrHianX JHanHPoB.

BLIBO[bL

1. B aByx mayuenumx paiionax Cesepo-Bocroka CCCP menonnie Gaszann-
rouan OUBII umeoT pasauiuse yposun xoutentpamuii P39, Buicoxne yposun
KoHIenTpauuii P3Y ¢ cynecrseHHbM HAKOICHHEM JCTKHX JaHTAHOMIOB
10 CPaBHEHUI0 ¢ THkeanMi Hadmopawres B noponax OmomoHcKoro pailona,
HUBKHC — B XeTnHeKOM BYIKAHTICCKOM T0JIC,

. Buicokoraunosesmucreie Gasagsnrnl 1 anIC3NTH OLlB]I CYIIA TI0 Xapak-
Tepy pacupenenenns B HEY PeAKR03eMeILILIX JIeMeHTOB W, B YaACTHOCTH, 110 0T-
CYTCTBUIO CBPDHHCBUI‘U MITHIMYMA B H{)P(Jnﬂx, ABIAIOTCA Hp()ﬂyl{THMH nepsmi-
HBIX MautBiinex pacmiaasos. Runeawse syaramurn OUBIL oriuuaores o1 Ga-
3aIBTOMIOB 1O HAANYILND eBPOUNeRLIX MHHIMYMOR Pashoil HHTEHCHBHOCTH.

3. B Xeruncxom nyiaxannmueckom nose HalI0Ral0TCA Pe3KUe Pasiuuusm
B CHEKTPAX W YPOBHAX KouUerTparmuu P35 MeRIY MeTOBBIMIT 11 11810 TeHOBLIMIL
basanbromjamm, nocaenHue pPedko  oOOTANEHH  JETKMME  JAHTAHOMIAMI,
B Omomonckom paitone pasnuans s pacupeneaennn P39 me:may Mesopmyvm
MaSeOrCHOBRIMIL JTaBAMH MEHCC CYNIECTBEHHEL.

4. Womonnrosuie nasn Cesepo-Bocroka CCCP, chopymnposannsie B pas-
HEIX TeoJMHAMIYCCKHX 00CTAHOBKAX, OTAMYAIOTCS II0 CHCKIPAM I YPOBHIM
KoHOenTpanui P39.
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O. H. BONbIHEL,, B. C. AHTMIMMKH, A. b. NEPETNENOB,
Jl. A. YYBALUOBA, E. B. CMMPHOBA

PEAAKME 3EMNK B NO3AHEKAWHO3OWCKMX BbICOKOKAIMEBBIX
BYNKAHHUYECKHUX NMOPOOAX KAMYATKH

Bruicokokannepbie Japhl — XapaKTepHHI, XOTA M He CAMIIKOM pPacipo-
CTpaHEeHHHIH THU MOPOJ OCTPOBHBIX JIYT, ONHAKO BCTPCUAIOTCHA OHH B OCTPOBO-
Ny#HOK 00CTAHOBKE IPeHMYIECTBCHHO € Pa3BUTHEM TOCTATOYHO MOIHOM KO-
pHl KOHTHHEHTAIbHOT0 THNA. Bosaee oGbMHEL BHICOKOKAIICBLE TTOPOIL HA aK-
TUBHBEIX KOHTMHCHTAABHHX OKPAMHAX W BO BHYTPHKOHTHHEHTAIBWHIX BYIKa-
argeckux nogcax. CormacHo coOBpeMenHBIM HeTPOXUMIYeCKIM Kiaacenduran -
aum [Peccerillo, Taylor, 1976; Gill, 1981; n xap. ], cpeqn BuIcoKoOKaNMEBLIX TO-
poI MO YPOBHIO cofep:kanua K BHIEAAIOT BHCOKOKATHEBYI0 H3BECTKOBO-TIE-
nounyio (BRI, aGcaporut-momonnur-tatnrosyio cyomemnoanyio (ANLT) n
ranmepyio meaounyio (K1) ceprn. ITpeofnagamommM THIIOM BHCOKOKATNERBEIX
HOPON B OCTPOBHEIX fyrax asagoTea gapel BIRITI-cepun, na akTHBHLX KOH-
THHEHTAABHLIX OKpamHax mupoko passutsl gasel Kak BHRIIIL-, Tax u AIILJI-
cepuii [Joplin, 1968], a Bo BHyTpuKOHTHHERTAMEHEX Toacax — daskl AlLJI-
cepnn [Taycon u np., 1984]. Jlasw Rlll-cepun nocratogno pegkn Kak B OCTPOR-
pex ayrax (Hramnms, Hugowesms), Tak n Ha axrtinpabix okpangax (Cesepnasn
Ayepuka), OIHAKO OHH XapaKTePHB! JU PAAa KoHTHHeHTAALHHX pudon (Ad-
puka, DPT') m HekoTOpHX B30H MOJ0ZOT0 BYJTKAHHBMA HA JPEBHHX MIMTAX
(Anman, Asctpasus m ap.).

Hayuarka npeacrasisier cofoit offHY 13 HEMHOTTUX OCTPOBOJAYAHBIX CHC-
TeM, TAe B TOBJHEM KailHo30e TPOABHINCEH BCE TPH CCPHN BHICOKOKATNCRLIX
roposi. 3agava macroanieii padorel — npoadaansnposath pacnpefenecnie P30 B
Ka;RI0i1 M3 OTHX cepuii, a Tak:ke CPaBHNTH IOJYUYeHALIe JAHHLIC ¢ pacnpene-
adeanem P89 B rapax BHCOKOKAAHEBBIX Cepuii, NPOHBIEHHBIX B JIPYIHX
TeOAMHAMHYCCKIX O00CTAHOBKAX.

TEONOTHYECKOE NONOMEHKE
W OCOBEHHOCTH BELLLECTBEHHOTO COCTABA
NO3AHEKAHHO30OHWCKHX BLICOKOKANMWEBRIX BYNKAHMYECKHWX
norPOA KAMYATHH

C. M. HaGoro [1960], pacemarpmpan mnerpoxuMuyeckie ocoOeHHOCTH
TeTBEPTHATHBIX BYJRKAHIYECKHUX TIOPOJT I{-’ll\l‘lﬂTHH, OI’YIHIT]L‘IH BHUMAHNIEC Ha OO~
BBRIITEHHE MEJAOYHOCTH JlaB B 9TOM pernoHe ¢ BOCTORKA Ha 3anajl. ITOC.‘T(‘.QI‘VR]HI”G
0oJee eTadbHBIe MeTPO-TCOXNMITCCKITE HCCACAOBAHNA HOATBCPANIN 1 yTOv-
HEIA 9TH Hadaofenusa. Doimo mokasano, 9To BospacTaime IedoanocTi BYJi-
KAHHYECKHX MOPOJ 0T (GPOHTAILILIX K THIIOBHIM 30IAM HaOMIOAACTCN B 000HX
pyakaHgIeckux moscax amuarsn: Docroumo-Iamuatcrom ' m nmosce Cpenuii-
moro xpedra [llammypa w np., 1980; Iomoanton, Boanmen, 1981; llaroxa,
1983; u np.]. YcraopiaeHo Tak;ke, UTO BOSpacTaNe MEIOUHOCTI IOPOJL PO~
HCXOAT THaBHBIM 00pasoM 3a cuer pocta cojiepsranist K, Tak 4To B TLIIOBLIX
B0HAX BYJAKAHUYECKUX IOACOB IOMABJIIICH 00PA30BAHHN BLHICOKOKAIHEBLIX
cepuii. Ilociegune yeTaHosaennl B TLLIOBOI yacT ByAKaundeckoil sonsl [0n:-
unoit RHamuarsu (Bynxanst fAsmucruit, Ramerouex, loaprnicknii, Bor. Hnean-
ka, Omnaxa), llemtpansmoit INamuarckoit jeupeccun (synxann Humuoraa,
ITnockue Conkn, Iliockuit Tondaunk, TonfaunacKas 30HA NIIAKOBLIX KOHY-
COB), HO OCO0EHHO OOUJIBHE M Pa3HOOOPA3HLI OHH B THUIOBOIl YacTH ByJTKaHH-
veckoro nosmca Cpepunnoro xpedra (syaxaust Hunucruii, Yrcmuan, Henyxk-

1 B rpaxroske I'. M. Baacosa m A. E. Ceataosckoro [Teodorus..., . XXXI, 1064]
Bocrouro-haMuateknit By 1kaEA9eckiil mosac ofpequHAeT ByJdKammdeckne 30HH [OHOH o
Bocroureit Ramyarku 1 Ilenrpanpro-laMdyarckoll gempecciii.
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Pyc. 1. Cxema pacnoomeRnd WCCIRJOBAHBHX BHICOKO-
Kaanesw X nopoxg lavuarkn.

1 — 4eTBePTHYHBIC BYIKAHBI, 2 — LHEHTPH IPOABICHUA BBICOKO=

KaIneBBIX BYJHAHICCKUX cepuil (ByJjeaum Yrcudan (1), Kenyr-

naijicknil (2), Boa. KHeremana (3), 4 — I0sumil npopus BTTII},

3 — pafloy onpoGoBANNA KamMenwx GasaTbronioR 3amamHoli Has-
HYaTRH.

s

naitcknii, Boxa. Reremama u ap.). Mmenno 3uecn
napsajpy ¢ Jgasamun BRIWHl-cepun upossaenn u
syakauntel AULJI-ceprun. Kpome toro, B, yrasan-
HOH 30He YCTAHOBJICHLL TAK/Ke JaBL KaJlui-HaT-
POBOIL  TEJAOYHO-0JINBHH-DA32TBT-TPAXHT-KOMEH-
auropoit cepnu [[Tatoka, chcucmm, 1977; Bo-
avaen, u ap., 1984al, xoropuie B maumoit crarpe
monpodHo me paccmatTpusalorcs. K samagy or
ByJaKanuyeckoro, nosca CpemuHuoro xpedra yike
B oanagHo-Hamuarckoil cTpykrypHo-Pannaisnoi
30HE pacmosaraerca 00JAacTh UPOABIEHUS Heo-
IeHOBHIX CYOBYJKAHIUYCCKIX TeJd KaJHeBBIX Iie-
aounpix  Gasaabrounos [Tysues, 1964, 1966,
1967 1.

JlaHHBIE O HETPOXHMITE U TeOXUMUN [IEJA0YHHX i ¢yOLUe 0uHbX BY/AKaHI-

o Hasuarkn et neganro obobmenn O. H.Bouanauos ¢ coasropamn  [1984a,
6], onHAKO TOJHBE CHEKTPH  PEAKO3EMEJABHBLIX DJICMEHTOB OLLL  TpH-
BOIEHLL 0K TOJABLKO JUIA BEHCOKOKQJIMEBHIX CYOIICTOUHLIX Meramimarnoupo-
nux Gasanbros boasuoro Tpemuanoro. Toabaunkckoro nasepirenus (LTTH)
1975—1976 rr. [Anrnoum o oap., 1984 ] 1 Kammesbix HasajabTongos SawajgHoi
Kamuarkn [B()JIMH(&IL umup., 1 USu]. dagapmiesh HeJdbI0 BLUACHATL 0CO0CHHOCTIE
pacupejedenns Pdl) n BRCOKOKAMNEBHIX BY/IKAHUTeCKUX Topogax KaymaaTkm,
ABTOPLL B KavuecTsBe o0LEKTOR Hecjegopaus BuOpasn sByakaus Cpennrnoro
xpehra: Yxeunuan, Rewyrmaicknii n Boa. Werenana. Waanenwe cybpyana-
HOUecKUe moposl Sanaguoii [HaMmuaTkn oupofosaHil B Bepxossax p. Hanana
1 B yerhe p. Xaedwoii. [Las cpasHeHus NpHBACUCHB TaKiKe JaHHBIe 10 (a-
sansram  BTTH. Pacnoasoikenme mnccaegoBaHHbIX 00LEKTOB TOKAas3aHO Ha
puc. 1. - ,
Bynxaum Yrcnuan, Boxa., Heremana m lNexykmaficknii npegcrasinior co-
foii kKpynHbie HUTOOOPA3HBe COOPYHeHnA, AocTurapomue H) KM B mnaMetpe,
W OBXOJAT B UHCA0 CAMBIX KPYIHBX BYJARAHHYECKHX HocTpoer Nasmwartki,
Bospacr uX na oCHOBAHMH TaJCOMATHMTHHX W reoMopdoIorngecknx janipx
[Oroponos 1 ap., 1972] npuunmaeren miskHe-cpeuemteiicronenonsim. Hum-
HHIE 9acTil paspeson BYJIKAHOB JaBoBO-NUPOKITACTHUECKHE, BEpPXHHEe — Cy-
MEeCTBeHHO NaBoBbie. Depmmna Bax, YKCHYaH OCHOKHEHa Kadblepoil ana-
amerpom 12 kM, ¢ dopauposanneM KoTopoil CBA3ANLE NOKPOBH MPHIMOPHTOB,
aajeranigie Ha ckiaouax nocrpoiikn. Heboabman waanaepa (4,0 k¥ B tone-
pPeTHNKe) MMEeTCH I Ha BJIK. HerywnaiicKoM, 0jlHAKO OHA B OTJNTHE 0T Tpe-
IEIYHell nMeeT, Mo-BHANMOMY, Jpo3uoHHOe upoucxossaenune. Cocran lap u
OUPOKIACTHYECKOTO MaTepua/ia, CJHaraiiny BYJKaHNTECKHE COOPYReHIH,
HaMeHseTCA o cofep:rannio Si0; or HasaipTOR J0 ARAE3NTOB, XOTH HA BJK.
VECHuaH OTMEUEHHI TAKKe TOTOKM anjaesnrofganntTos u gauron. [Ipeobaagai-
nue THIBL TOPOJ eTpaTHuiuponangoro paspesa Ha Byakanax HeryrHaii-
ckuit m Boax. Herenaia orseqaior Gasaabray 1 anie3nTodazannpTaM, a Ha BIK.
Vrenuad — ampesnrtofasanpraM o amjgesuram. Mronum@puren kannaeps Yk-
CMYaH MMEIT aHjesuTofanuToBLil cocras. IHa saraounrensnbix cTajmsx
dopMupoBanna BYJKAHOB TPOUCXOTII0 BHEIPEHNE MHOTOUNCICHHLX DKCTPY-
aiii: angesuwrofasaipTonblX 1 amfesuTophix Ha BAK. boa. Heremawa, amgean-
TOBBLIX, AHACBUTOMAINITOBBIX M JanuTosuix — Ha HerkykmaiickoMm, aHAesnTo-
RAOATOBLIX, JTAMMTOBHLIX M PUOMALNTOBLIX B Kajabiepe Yrcuuan. Onua pnouu—
TOBAsLAKCTPY3MHA YCTAHOBICHA B Y HOMHOALM BAR. Bour, I{emnaua.
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Hanmeeste mopoxam 3amagmo#t HamuaTim crmaraoT ofHTHO pasnooGpas-
Hele o dopMme cyOByIKaHuueckne reaa (Kynoaa, JakKoianrooGpasHEe Teia,
CHILILE, JIAfiKN), 3ajerapmue CPejn IajicoreH-HeoreHoBHX OCATOYHHX TOJIT.
CoGerpenno sysnpnnie pasgocTn Kpaiige peaku. MompocTs gaek m cnaios
pocturaer 20 M, puaverp rymodor 1 —2 kv, Cocrar nmopoj npenMyIiecTrenHo
0a3anbTOBHII, OTHAKO OTMEYAOTCH amjesnTolasaibTel U peske aogesnTol. B
maccuse Topnl Cejito obmapyskenbl CHeKOIHecs TY(L JainToBoro coCTaBa.
Cpenn cobdernenno GazanbToufios Hapsay ¢ nopopamm dddyausnoro obanka
npucyTeTsyorT u Gonee TAYOHHHEIE HOJNHOKPHCTAIINYECKIe PASHOBIIHOCTH
(monkuHUTH, cueuuts). Bospacr zauajHO-KAMYATCKUX KAJWEBBIX JaB CcUH-
TAETCA MHOICHORLIM, T. €. BpPeMf HX NPOSBICHIA OTBEYAeT DIOXE WHTEHCHB-
HOTO MB3BCCTHKOBO-METOUHOTO BYJAKanusMma n ocesoil wactin Cpegmnnoro xpel-
ra, Taxnm ofpasom, dopmmposanne HToro KOMIUIEKCA TTOPOJ] NPONCXOANIO0 B
TLLIOBOiL BoHe Heorenoroi ocrposuoit nyrn Llerrpannvmoit Hamgarkm.

Jlagst Bossmoro Tpemuaroro ToabaunkeKoro masepiieHnsa caaraior ob-
mmpHoe Jasosoe more (~35 ¥M?), a mo coctany 1 00JUKY AHATOTHIHE IOBOTb-
Ho mmpoko passuteiM B Ilemrpansuoit Hamyarckoil penpeccunm Meramiarmo-
duposniv Oaszansram syaramon Kmnuorma, Ilnockne Conknm, ITmocknii Too-
Gaunk u TonGaunkekoit permoHanbHO 30HL ULTAKOBLIX KOHYCOB.

Ifo ypopnwo comep:kanna K nopasasomas wacTs jag Byiakanos bou.
Herenana m Rexyrmaiickuii, kak u cy6menounnx aas Tonbauurcroro masep-
swennsg, oTHocsress ¥ BRIUIL-cepnu, ogmako meroTopuie GasaibThl MOIMaanT
B noxae AlllJI-cepuu (puc. 2, a). Boasmyo uacth BYJIRAHITOB KAILACPHE Y K-
cuvan 1o aromy npusHary caepyer ornectn k& AlllJl-cepum, m anmn anjes-
ToBBIe M Jaluroptie sKeTpysun [lenTpannnoro Kymoaa m HEKOTOPHE IOTOKH
Gasaasros n angesurobasansros coorsercrnyior BRI -cepun. Cpenn saman-
HO-KaMTATCKNX KaJHeBHX MOPOJ BEJEJIAIOTCA PasHOCTH, OTHOCHINHECH K
RIT- n AllLJI-cepma.

Ha waacendurammonnoit  jauarpavme Ilerporpadmueckoro  romuTera
[Raacendukanus..., 19811 ¢urypatupnble TOURN COCTABOB J1aB KalbJepPH
YEcuuaH, 38 HCKIYCHIEM yike YIOMAHYTHX M3BECTKOBO-METOTHHX ARCTPY-
suii [lenTpanbmoro Kymoaa, Jae;mar B mode cyomeaouHsx mopon (pme. 2, 6).
Ciona sxe nomagator Gasanbtet BTTH (HOwmustit npopuis), GasaabThl M 4acTh
apfesnrobaszansTor ByakaHos Doa. Keremana n Herykmaiickmii, a rawie
HEKOTOpEIe anje3urnl u ganutol [{exykuaiickoro syarana. [[pyras sacrn ¢u-
IYPATHRHEIX TOYEK IOPOJ 3THX BYJIKAHOB JIeRNT B I0Ji¢ M3RECTKOBO-TNENI04-
HHIX BYJKaHUTOR BOJM3N TPAHUNLL ¢ moJeM CYONETOUHEIX pPasHOBHHOCTEI.
(Duryparupinie TOYKI Rajguenkx mopox Jamajiuoil Havuatkm pacmonaaraiorcs
KaK B moJe cyOmenoTHbX, TAK U B 001aCTI MEeJ0YHEX (espimaTonjiHmx o6~
pasoBannii.

B coorsercTEHU ¢ mpuBefeHHBIMH JANALIMH B Hauleil cTaThe MCIOJALIY-
eTCsI caelylonas HoMeHKIaTypa 1A 0opoji pasuslx syakanos, i kaabieps
Yrenwan *: BLICOKOKaAHennii cyGmenoanoii 6asanbt — MOMOHNT — JaTHT —
KBAPIEeBbll Ja™iT — KBapuensii TpaxuT (mocJaejiee Jis mopoi, (purypaTns-
HEIC TOYKI KOTOPLIX JIeAaT Bhille HUFKEEH TPaHnibl pacnpocTpadennsd meroi-
HEIX TIOPOJ Ha puc. 2, 6). lua nas nyaxanos Hexyrmaiicknit n Bos. Heremana:
BHICORORAINEBHIL cyblemounoii fasannpt, anmeantobasaabT; BHICOKOKAIMERLIT
anjesurobasanbr, anjiesut u T. A. [{ua xas l0muoro mpophiBa ToabaunKkeKoro
13BeP/ReHUs: BHCOKORATIeRHil cyOmenognoit Gasanbr. Hawromer, B caydae
Kaauessx nopojp 3anagHoil [NaMgaTenm MO#KHO TOBOPHTL 0 CYTMECTBOBAHITH
ABYX cepuii: afcapoRNT-IONIOHNT-TaTHTOBOI * n aGcapoRuT-TpaxnbasanbTo-
noit, llonnokpucrammmueckue anajgoTH IHocHe[Heil CepHH NOpPofi, NMPOABIEH-
HLIE TAK/KE B BHAE CYOBYJIKaHUYECKIX Tel, OTBEUaT MOHKAHNTAM, CIIO[AA-
HBIM ITOHKMHITAM U DEJI09HHM CHEHNTAM.

Bricokorasmennie cyGmenounsie GasanbThl I IMOMOHATH XapaKkTepHayioT-
cH OJIHHHH-KJ[lllt()l]ﬂpﬂl{CEH-llﬂ.aFliGHﬂa:iOBOﬁ aCUOIUIaU‘ﬂ()f{ Bl{PaﬂJIEHHHIEOB-

? JlaHHbe TO UIBCTROBO-IMETOYHLM BRICOROKAJIMEBLIM JABAM 9TOTO BYJIRAHA B
CTATHE He TIPHBOATCA. ;

¥ Hatideie uo P39 juin nopof o1oil cepuy B cravhe TOMe He NPHBOAATC,



K.0, mac. % o
101 4

Na,0 + K,0, mac. % 5

13+
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Si0s5, mac. %

Pyc. 2. Kaaceupnramuonnsie puarpamMsr K,0 — 8i0y (a) i (Nay,0 4 K;0)— Si0;  mo
Knaccupuramun..., 1981} (6) jua mopoy BLICOKOKANNEBLIX BYJIKAHUYCCKNX —cepmid
Ramuarri.

1—5 — NenTpsl TPOARJEHN BECOKOKAJIMEBHIX BYJKAHNUYCCHNK cepuil: By nans HKewyrnalicwmii (1),

Boa. Kerenana (2), Vrcuvad (8), H0muuil npopus BTTH (5); 4 — Bamaguas Kamuarra; 6—§ — rpa-

HlbE 08l COCTABOR CYOMIEAOTHLIX Hopo (6), Bepxuin noax GecheibaunaToniHblx neT04Hsit TopoR

(7), HIENAA 0001 COCTABOB MarMartniecknux nopoj (8). 1=V — noasn cocrason cepuit wopox lno Pec-

cerillo, Taylor, 1976 [: neaounasn (KU (1), cyomeaounan (AL (L0), Beicogoraauenas (BRI (L11),
naBecToBO- e ouHan (IV), nuskokaanenas (V) cepuu.



B momonnTax cpen BRPANJEHHHKOB OTMEYAIOTCS TaKide OPTONHPOKCeH
(kaapnepa Ywkcuuan) u Oumornr (3amaguasn Hamuarka). Daapabii mumeparn-
BEDAIUIeNHNK afCcapOKNTOB — OJUBWH, pe/ke BCTPEYaeTCA KIMHONHPOKCEH,
a maarnongas orcyrereyer. Bo Brpaunenugrax rpaxufas’anbToR, HaOpPOTUE,
npeobragaer KANHONMPOKCEH, HapAdy € KOTOPBIM MPHCYTCTBYIOT OJUBHH H
¢aoronut. B BHICOKOKAJMEBHIX aHesnTohasajbTax, aHAe3nTax I JaTHTax
BHEpamjieHonKn npejacrasinedbl B OCHOBHOM OJarnorjaasoM, KIHO- 1 OpTOonn-
poxceHom. Ilpm srom B aasax Byakawos Doia. Keremama nm Heryrmaitckmit
o0BLIMHEL Tarske BKpaiLteHHnKn avMpudona, B JaTHTAX KaJabaepbl Y KeHdaH —
OJWBHHA, a B Jatntax Sanagmoil Haymuarknm — oamsuma, amdubona n Omo-
TuTa. BricoKoORagmeBse JamuTel cogep:sar aMmGuion-0HoTHT-IIarnoKIa3oByn
ACCOIIAINIID BKPAIJIEHHIIKOB, KBAapIeBble JHaTuThl — GHOTHT-IIATHORIAZ0-
BYI0, a4 KBaplepble TPaxuThl — JH00 GHOTHT-MIarHOKJIa30BYI0, JAnbo GrnornT-
KJIMHONUPOKCEH- KATMEBBIl M0JAeBoil NIMAT-TIAIMOKIA30BYI0  ACCOTALIIIN.

B OCHOBHEIX Maccax BHCOKOKAIUEBLIX MOPON BCEX THIOB, BRINYAH Ha-
32JBTEl, OPHCYTCTBYET INETOYHONH IOJEBOH HIMAT ¢ BBICOKNM, 0COOEHHO B ITO-
ponax Klll-cepuu, copepsmanmem Or-muunasga. IIpu 5T0M B 0CHOBHEIX T cped-
HUX NX PasHOBUAHOCTAX, HAPHAY © KAJUHATPOBLIM TOJEBBIM NINATOM I Ijia-
rmoxaasoM, obw™err m TpoiiHoit nosaeroii mnar (Ca-amoprokaas). Bosabsmma-
crBo abcapornTon H Bee kanmessle Gazanpronast Klll-cepun comepikar Mmkpo-
murel GiroTnTa. BHOTHT XapakTepeH Tak;ke IJIA OCHOBHBIX MAcC KBADIEBBIX
JNaTATOB W TPAXUTOB.

HIoHKNAXTH — TOTHOKPHCTANIIYECKEe aHAJorn afCapoKHTOB W Tpaxm-
Gasaapror IUll-cepunm — cocTosiT 13 RINHOMIPOKCEHA, IEJOUYHOr0 II0JEBOIO
nmata 1 6noTHTa ¢ OOJLHIEH MM MeHbileil IPUMechlo TIATMOKJIa3a I OJHBI-
na, CueHITH TAKKE UMEIT RIMHOMHPOKCEH-OHOTHT-0PTORIAZOBLIT MEHEpaIh-
HHII coCTan, OHAKO KANHOTHPOKCEHA B HHX HEMHOTO, a IPeof/aTaioniud M-
HePaJoM CJAYVRUT IEeJ0TH0 mo/Aesoll wmart,

Jias seex tunon nopox RlL-ceprnn xapakTepno nprCyTCTRIIE ANWANBIMMA.
Huorga on nerpeyaercs Takske B cpegHux i1 Kueawnx nopomax AlllJI-cepui.
B cocrase pynueix MUHepasaos HAPALY ¢ npeobaagaioniuM  THTaHO-MarHeTHTOM
BO MHOTHX pPasHOBUJIHOCTHX nopoja yCTanoBaeH TaKdie MJIbMEHWUT, a B aﬁcapo-
kntax — Al-Cr-Fe-mumuens. Tlupokcens, amgumbons o caofa w3 DO
BHENUL- n AlllJI-cepuii oGbYH0 He30HAILHLI H HMEIOT YMEPEHHBIC T HU3KHEe
coep;kanus Ti. [Ipm aToM KINHOMHPOKCEHB B PABHEIX TI0 KPEMHEKHCJIOTHOCTH
mopoax aTnx cepuil crabo MBMEHAIOTCH MO HETE3MCTOCTI, XOTH COMCPRAHHA
Ti n Al B nux ymegpmanoTes or (as3alnhToB B CTOPOHY 00/ee KPEMHCKHCITHIX
pasHoBuHOCTell. BEpamIeHHNKI kKianwnonupokcena m cmionsl B aasax KI-
cepmu, HANPOTNB, KAK NPABIJIO, PE3KO 30HAJBHLL, IPHYeM B KPACRhX 30HAX
BHRPANACHHWKOB 1 MHKPOJAWTaXx 3AMETHO BO3IPACTAIOT MEAEBNCTOCTL WM CD:‘LBP*
swanne Ti. B KaunonmmpoKceHax TaKOe MBMEHEHIe COCTABOB COIPOBORIAETCH
yMeHbIIeHmeM KomienTpaums Si, pospactammem Al npu moswimenun omam
Wo-mnmnamna (paccantonas tengennnsa). Ilupokcensi m CHOQK B CAIOIAHBIX
MOHKIHATAX U CHeHNTAaX OTJIHYAIOTCH BLICOKOIL THTAHNCTOCTHIO N HOBBIIHEHHOﬁ
JREJE3NCTOCTHIO, M B 9TOM OTHOMIEHHI (JH3KM K MHHEpPATaM OCHOBHOI Macchl
TpaxmiazaaLToB 1 abcapoKHTOB.

B orHomennm peakosIeMeHTHOI'0 COCTaBa MOPOIL BHICOKOKATMEBBIX Ce-
PHil 3AMETHO OTJHIAIOTCS OT MIBECTKOBO-IIEMOYHBIX 1 OCODEHHO HIIBKOKATIHe-
BHIX BYIKaHHTOB I{aMyaTKH MOBLINEHHEIMH CONCPRAHMAMN IEI0ro pPsama
anronabpHLEX penknx amementor: Rb, F, Ba, Sr m ap., nprmuem marcumamzs-
Heie rouenTpanun ux nabmonaores B nopogax Klll-cepau [[Tysankos u np.,

- 1977; Monoauros, Boawwer; 1981; Boawnen u gp., 1984a, 6, 1985]. Heckoan-
KO TMOBbIUICHAL B BEICOKOKAJIMEBLIX JaBaX Tak:e cofepsnanusa Nb u Zr, oqnako
YPOBeHb X KOHIEHTPAIHil B HOABIIIMICTEE CAYYAEB OCTACTCH THINTHO «OCTPO-
BoayskHBM»: Nb o 10—13 r/r, Zr no 300—350 r/1, n Tonsko B mopogax KIII-
cepun KoHueHTparmnm Zr MoryT sospactars go 600—1100 r/.

Conep:ranus TiO, B GasanbTax BLICOKOKAAMEBEX cepiil (3a NCKI0YCHIEM
raamennix Gasdanasrongos RI-cepmu u cySuenounnx BricoROKATIEBHIX Ga3aTb-
toB llenrpanbnoit HasmuaTckoil Jenpeccwn, THIINYHLIMI TPEACTABATEIAMI KO-
TOPLIX ABJISIOTESA U3yueHHHE HaMH Gasaantil I0sxmoro npopmsa BTTH) cxon-
11 3akas N 947 133



Xumnuecknii coeras (mac. %) n cojep:xanne P3D (r/t) B nosaweraii

=]

E]
B | no6p. | si0. | Tio, | ALO, |Fe.0,| Feo |Mno | Mgo | cao | Na.0 | kK0 | P.O,
Z

1| nrTn | 350,69| 1,66 [ 17,40 3,55 | 6,99 {047 4,87| 8,65 3,60 | 2.10 | 053
2 | 6561 48,62 | 082 [15.44| 3,81 | 6.58 | 048 7.94|12,05| 284 | 1.69 | 016
3| 6522 50,72) 0,73 |17.64) 4,35 | 5.81 0,17 4,65 9.69 | 3,26 | 2,26 | 1,36
4| 90-635 |56,95| 1,15 | 16,71 8,65 | — |0.46| 2,59 597| 3.75 | 3,59 | ¢.56
5| 6518 55,82 | 140 [17.00] 287 | 5,46 | 0,26 | 288 | 5.93| 3.72 | 341 | 0.66
6 | 6619 57.86 | 0,97 [17.49| 3.83 | 3,36 | 0,22 219 4,69 4.05 | 3,54 | 0.56
7 | 6600 58,02 1.11 | 16.55| 3.26 | 288 | 0,16 3,67] 2,98 4.20 | 4.35 | 0.43
8 | e310 61,40 | 0,90 [17.45] 2,14 | 2,53 | 010 1,80 341 4.58 | 4,48 | 0,51
9| 6638/1 |68,64( 0,60 | 15,63 ] 1.64 | 0.54 [0,08] 0.21| 1,70| 4,93 | 5,65 | 0,23
10 | 6744 49,30 | 1,06 [17.69] 5.00 | 5.23 [ 0,20 | 5.62 | 10,36 | 2,84 | 2.25 | 0,46
11 | 6748 52,34 | 0,93 (1933 338 | 4.45 [ 0,48 | 3,75 | 845 3,72 | 2,10 | 0,43
12 | 6740 55.62 076 [18.75] 5.05 | 2.84 (0,12 270( 7,07( 3.55 | 2.19 | 0.22
13 | KT-607 |49,56 | 1,38 | 16,55 | 2,47 | 7,99 [ 0,25 | 6,58 | 10,11 | 2,70 | 1,88 | (.42
14 | RT-617 [49,83| 1,34 [ 16,85| 7.02 | 3.66 | 0.49| 5.80 [ 10.31 | 2,65 | 1,64 | 0.38
15 | RT-615 |50,00| 1,17 | 16.46| 3.56 | 6,45 | 0.18| 6,49 9,78 | 2,53 | 1,80 | 0,42
16 | RT-610 | 51,42 ) 1,10 | 16,78 | 3.46 | 6,09 |0,29] 5221 8.82] 2,70 | 2153 | 042

17 | RT-614 | 54,90 1,24 [ 15,39 | 3.30 | 5,76 | 0,47 | 5,03| 7,89 | 3,09 | 2,16 | 0,18
18 | KT-624 | 55,23 | 1,42 (17,45 2,86 | 6,34 | 019 [ 4,38 8.03| 3,20 | 1.33 | 0,13

19 | KT-629 | 55,75 | 0,97 [ 18,07 3,02 | 4,74 | 0,15 4,06| 7,26 | 3,50 | 2,46 | 0,38
20 | RT-618 ) 56,71 ] 1,03 [17,00) 5,60 | 2,33 ] 0,45 ] 3,20 6,80 4,02 | 2,84 | 0,40
21 | RT-603 [59,75| 0,70 | 15,52 2,61 | 3,74 | 0,44 | 3,29 6,25] 3,42 | 248 | (.31
22 | RT-601 [ 71,32 0,25 | 16,22 0,07 [ 0,75 | 0,43 | 0.42] 2,43 3,76 | 3,7 0,03
23 | RT-627 (45,92 | 1,15 | 14,61 | 3,32 | 6,00 [ 0,20 9,74| 9,85 3,02 | 1,44 | 0.42
24 | RT-62? |46,82| 1,07 | 16,69 2,87 | 5,14 [0.25]| 891 837 3,01 | 2,65 | 0,26
25 | KT-621 [47,35[ 0,99 [1581 [ 2,49 | 5,67 | 046 | 10,08 | 7,65[ 2,70 | 2,29 [ 0,48
26 | KT-631 | 48,29 | 1,80 | 11,20 6,10 | 2,25 | 0,14 14,70 | 8,00 | 1,37 | 4,69 | 1,07
27 | WT-633 | 50,72 1,80 | 13,70 | 6,90 | 1,07 [0.45| 6,70] 6,70 | 1,78 | 5,44 | 0.86
28 | WT-632 | 51,80 2,27 | 15,00 6,20 | 1,25 {0,42] 5,00| 6,00 2,10 | 7,12 [ 0,72

HBEl ¢ TAKOBLIMII B II3BECTKOBO-IIEI0UHBIX 11 HHU3KOKaIMeBBIx Gasanprax Ham-
qatn (<Z1,3% Ti0,), n ma gmarpasse K—Ti ¢aryparuasasie TOTKE 1 J05RAT-
cA BIOJIb TPeHAA BYIKaHmToB ocTposHEX ayr mo L. T. Jlyroy [1980]. B Ga-
sanprax BRUMNL- m AlllJI-cepmit comepsanua Mg, Ni, Cr nnsxme, uro Tarke
THIATHO JIIA JaB OCTPOBHBIX AYT, U OJH3KH K COJeD/RAHHAM DTHX HJIEMEHTOB
B DIMHO3EMHCTHX 0a3aIbTax M3BECTKOBO-IEI0YHON 1 HN3KOKAINEBOI cepuii,
Koumentpaimn sTHX aiemMentos, a tak:axe seanunHa Mg/Ca otnomenns B Ga-
saaprax RIIl-cepum samMeTHo MOBHINEHH, M 10 3TOMY HpH3HaRy gaski HITI-
CepuH CXOJHE ¢ MATHE3MAXBLHBIMI I3BECTKOBO-HICITOYHEIMI (asambramu Han-
gatkm. OjHaro 1m0 cpasHenmio ¢ mociaenunyu Oasanbrel HI[-cepunm mmeror
007ee BEICOKME KOHIIEHTPAIMH BAaHAIMS.

Or nap meXOYHO-0JHBHH-0A3a0LT-TPAXAT-KOMEHINTOBOH CepHm HCC/Ie-
AyeMBle BHICOKOKAJHEBLIE TMOPONH OTANYANTCA MO IeI0MY PALY IPH3HAKOB,
HAOpUMep 00a7al0T MOBLUNeHALEIME cofep:kanmaMm Rb, Ba, Sr, monmixesn-
auvn — B, Zr, m 1. 1. Ogaako Hanfoaee BEPA3UTENBHB OTIHYAA B BeJHUIHHE
K/Na orHolnenns n 3HaynTeI6HO GosIee BECOKOM TeMme Hakomwrenusa K ¢ poctom
KPeMHEKHCIOTHOCTH IOPOJ B JaBaX BHICOKOKAIMEBHIX COPHIi, a TAK/Ke B PE3KO
NOBHIIIEHHBIX ROHOEHTpanuax Nb B JaBax men09HO-0IMBHH-0A3AILT-TPaXUT-
KOMEHAUTOBOIl cepru. LBasanpThl HocjejlHell XaparTepU3yIGTCH TA&KAe OTHO-
cmarerhbHO Golee BEICOROI TuTammeToctnio |Boabmen u ap., 1984a, 6].

PACMNPEOENEHME P33

OnpenencHne pegro3eMeIbHEIX 2JIeMEHTOB B PACCMATPHBACMEX BYIKAaHII-
rax HaM"aTRn OPOBOAHIOCH XUMHAKO-CIHCKTPAIBHLIM METOXOM: XHMIUCCKHIM
oboramenunem P39 B moponax (maBecka ToHEKOHMCTepToro onpasma go 10 1)
¢ IOCTeAYIONHUM CHeKTPAJLHEIM aHalu30oM KoHIeHTparoB. HmwHuUil npenesn
obHapy ;KeHHs 2JeMeHTOB Iag JauHoro Meropa cocrasiger (r/r): Ce, Pr —
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Tadoanma 1
HO30HCKNX BBICOROKAJNEBBIX BYJIKaHIYeCKRX mopoaax Kamuarrn

+i

g" z La Ce Pr | Nd Sm Eu Gd | Dy Ho Er [ Yb| Lu

“
0,47 100,08 |25,5 41 | 6,68 |27.2] 7,58 2,22 |8,07| 6,84 | 1,41 [4,03]3,3] 0,50
0,381 100,24 113 33 14,6 1 2 53 148 40 2 0,86 12,4 12,61 0,37
0,21 99,85 (13 19 — | 18 [ 3.5 1.8 [58 | 4,8 1,05 11,8 |3,0( 0,23
0,48 100,36 |13 41 |45 | 24 [ 8.1 19 (66 | 5.7 1,00 13,1 |3,0] 0,30
0,48 99,59 |25 50 — | 34| R4 29 |65 9,3 1,40 13,3 | 3,6 0,36
1,02 99,96 |15 20168 [ 21 160 .24 ad | 3.3 0,70 2,5 [2,6] 0,25
0,92 89,52 1410 20 14,0 |45 50 | 094 |45 | 85 0,82 12,0 12,5 0,40
1,06 99,63 |15 29 146 2% 1 5.0 1.8 15,2 | 3,8 0,90 2,1 |2,3] 0,35
0,821 100,67 |15 28 — 18| 441 085 134 | 3.4 0,76 11,7 | 2,31 0,30
0,40 | 100,41 |13 16 — | 18] 51 1.3 |34 29 0,67 |2,1 [2,2] 0,29
1.35| 100,41 |15 24| — [19] 6,3 | 1,56 |44 | 3.4 0,93 |2,0 | 2,4 0,30
1,30 100,47 |18 22 |43 |16 44 | 0,91 |50 | 3,9 0,89 11,9 |2,6] 0,37
0,38 | 100,27 |13 40 (2,8 19 | 6,6 25 | a7 6,2 1:20' 13,7 |38 0,37
1,201 100,87 {15 37 (24 1201 59 19 153 | 42 0,79 12,2 {123,711 0,13
1,97 99,81 |10 31 |24 (20| 6,4 1,9 |64 6,2 1,10 |3;56 | 3,21 0,30
1,07 99,90 |11 32 132 | 20| 5,3 1.3 | 6.4 5,6 140 |84 | 2,7 0,27
0,0 09.35 |23 39 139 | 26| 6.4 20 |44 3.3 091 12,4 |2,7] 0,20
0,0 99,96 |16 32 — | 17 | 441 1,6 |4,2 4.7 1,2 — (22| 0,14
0451 100,51 1419 At Y24 VA8 L. B 14 149 1 44 0,70 12,4 1261 048
6,25 100,33 |19 42 |33 |23 6,3 1,6 |[6,0 5,6 1,140 18:9 12,71 0,35
1,31 99,52 |20 44 — | 18| 4.4 1.8 | 3.7 3,7 068 11,7 [2,1] 0,21
0.88 99,67 | 18 43 |34 |15] 2,9 0,80 |2,0 | 2,0 0,38 [0,85]1,3| 0,07
4,26 99,93 (17 57 | 4,6 | 2 7.9 2,0 |59 4,6 0,87 1.8 |2,5] 442
3,48 99,52+ 149 54 — 1 26) 5,6 4.1 4,4 i 0.868 12,32 11491 0,43
488 | 100,45 [17 26 |24 | 23] 4,8 1.3 3.0 | 4.3 0,78 | — | 2,0] 0.25
410 100,71 | 36 100 [ 8.0 [ 5% |16 2.6 194 5.8 1.0 3.1 |24 | 0:25
3,43 99,25 | 50 150 3] 60|10 19 [8,6 | 5,2 1,2 13,2 |2,4] 0,27
213 9974 o) 44 135 | 7.8 | 54 | 10 2,6 |54 3,2 0,66 (1,9 12.2] 0,06

20—30; La, Nd, Sm, Gd, Dy, Er, Lu — 5—10; Eu — 1—3; Ho — 1-2;
Ybh —0,5—1; Y — 0,8—1. Ommdra pocupoussoguMocTt (0THOCHTEJBHOE
cpenHexranpatnunoe orknonenne — S/C) sapeupyer ot 0,10 go 0,40 [Caup-
nosa, Homycosa, 1982].

XuMITecKI cOCTaB M CONEPRAHAS PEIKO3eMeILbHEIX DIEMEeHTOB JIJIA BCeX
WAYYEHHEIX 00PasIoB NO3[HeKaino30iCKIX BHICOKOKaNMeBrX mopox Hamuar-
km mpusejgenst B raba. 1. XapakTep pacnpefeiennsa HOPMEHDOBAHHEIX HO XOH-
npury [Haskin e. a., 1968 ] xonnentpanuit P39 i cpeHIX COCTaBOB OT/EIB-
HBIX THIIOB TIOPOJ PR3HEIX BYJIKAHHYECKHX IEHTPOB JaH Ha PHC. 3, a IX Cpem-
Hue BENUTHHEL JIf TAABHBIX THIOB BYJKAHNTOB 10 DPETHOHY B IIENOM — Ha
puc. 4.

Hax Bngpo n3 IpHBeleHHLIX JIaHAKYX, YPOBeHb copep:ranug P39 mnas me-
cTegoBaHHBIX TOPOJ Bapbeupyer JocrtaTodHo mmmpoko. B mopogax BHRIUIII-
AlllJI-cepuii W BHCOKOKAIUEBHX cyGmenounsix Oasaaprax ZP3D + Y ma-
MemseTcs B OTACNBLHLIX oOpasnax or 85 go 165 r/r, 1. e. moutH B jBa pasa,
a ¢ yHeTOM NAHHEIX 10 OTHEILHLIM ofpasumam axs jgae sxmoro mpopssa
BTTHU [Amtanum u ap., 1984] — name mo 188 r/r. B neaom Gosee BEICOKoe
conepmanne P39 u eme Godee cuapHbe KoneGAHNA XAapAKTePHH NIA NOPOJ
KIll-cepun: 100 v/t B8 amaxpmuMoBuix Gasaasrax, 140—170 r/r 8 aGeapoknTax
¥ MukpomoukmmnTax, 265—330 r/1 B ynurpakannesnix Gasanprax m OHOTH-
ToBElx monkmpnTax (rabm. 2). Ilpm atom nas mopox KIl-cepuu mabmogaercs
TOBONBHO OTUETIANBASA KOPPeNAaIysa Kouneutpamum P33 o copepimanmem Si0O,
u K,0, torga xax gas syaragntoe BRITI- n AlllJI-cepnii Takas Koppeaamns
OTCYTCTBYET. Byecte ¢ TeM Kommentpamnsa P29 B JaBax oTHX ABYX HMOCIHEIHHX
cepuii BAMETHO TBMEHAETCH JIIA PABHEIX BYJIKAHNYECKNX IEHTPOB, XOTA B Kaik-
moM cayuae (oCOOCHEHO JJifA JlaB Kalbiepsl Y KCWUYaH) Bapmanmn Comep:Ranmit
spagnTensHsl, MunnvanabEme sermuursl 2 P39 - Y wmadamogaioTes maa Jas
Heryruaiickoro syakana (85—100 1/r), mpoMmesryTounbie — mjisa Kaabaepsl
VYrenuan (85—170 r/t) m Buk. Boa. Rerenana (100—140 r/1), a makcnmaapHER
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Okorganume Tabha 1§ IIpumevanue. 3gech n B rabm. 2:
{ — BBiCOKOKasMeBbie  cyONETIOUHBIE  Gazaiib-

vol  10muoro mnpopsisa BTTH 10; S | -
s . L o] Licopded TP33 4+ TEeHHBIX  ATIEMEHTOB — CpejHee ”3(;]’35 aﬁ:ﬁ:-
Ne m/m | N ofp. Y La/Yb |Eu/Eu* oy zoB, pua P39 — cpegnee na 9); 29 —
Ka/blepa VEHCHYAH: 2 — BBICOKOKAJIeBBIK
cyﬁllw;m‘[u(lli basanbT, 3—.’»_‘4 HIOMIOHNTDL,
1 RTTH 29 7,7 | 0,87 163,33 gﬁaﬁr@clﬁ:{i‘-’:"}l";:[.\‘uﬂf‘. _il}l‘:(w[w—m;;.‘:r:,' mﬁéfyugdﬁ
2 6561 Rl 5,0 | 0,64 [112,83 (?1\'112'11:0 Bti.i;’?nom\.nnuumo c_-yt'.nil'[w;x:wumu Oaga.ib-
3 G522 17 43| 097 | 91,48 T (10, 11), BHCOKOKAIMEDH AnneanTo0A3ALT
. " ol el (12); 13—22 — mak. Boa. Herenana: BBICOKO-
4 IC-B35 24 4,3 | 0,77 136,20 jamenwe cyGmenounse Gasaabver (13, 14, {5,
) 6518 28 6.9 [ 1,16 169,16 g:;;' grl(:m:](;;;ammnmo miﬁ!:““"‘"(’ﬁa341-"‘T‘l (1=
6 | 6619 19 1 86| £25 11500 Ao st eORINEREE Py 10— w
7 | 6600 16 | 4,0 0,60 | 84,66 Jmemme 6asamirol’ Sanamuon  Hamsaees:
8 6510 17 651 1,08 (107,95 2? —aHanuuznéunbm Tpaxnbasaant, 24, 25 —
9 | 6638/1 18 6.5 | 10,68 | 198,35 BUCADDRICIRLE: —= CHORRHGN QucapoiwT, 2]
bt ' ; L CTIOMAHOR  Tpaxubasanbr, 28 — GuOTHTORKTH
}{f 6744 19 3,9 1,21 82.:1{) moukwHnT. EwEu ¥— otHomenne H(Jpl‘:ﬂl]l(‘;’ﬂ‘ﬂ.i{-
6748 20 3,3 | 0,83 99,23  HBIX couepwmannii, rpe Eu *= 0,5 (Sm - Gd).
12 6740 51 6.9 0.54 1101 27 Anajngp BH[I(L"EHE'[-.I.L‘I 3 Hucruryre Bys-
13 KT .GUT ;1 .3‘:‘. 1‘9:) 135'57 :‘auonor‘uu 'riL‘BHB!l J_KIH (.(l._‘CPB(i—?]-?. 5—12),
5 - . oy Y- . . HAJUTHREA B . oleIr, M | U.'ll"“l]a', B
14 |"KWr-647 | ' 22 .6 | 162 119,520, THORE G0 M COOP (4 10--%8), taarwia
15 KT-615 22 3,11 0,90 (114,40 - A capCrag, 1. H. Uymnntesa, B. H, Baa-
! e 2 ! 4 2> cosa, P30 — JI. A. UynamoBa, E. B. Ca -
16 | KT-610 { 26 | 41 ( 0,68 {1797 1a. e e
17 WT-614 25 851 1,00 139,21
18 RT-624 23 7,3 | 1,47 106,14
19 RT-629 25 5,0 | 0,86 (120,68
20 {KT-618 | 26 | 7.0 0719 (tao.g5 (140 —188 r/1) — paa cybmenos-
21 KT-603 2N 0.5 | 1,34 (121,290 HBIX BBICOKOKAJHEBBIX 0asaJpToB
22 | KT-601 | 11 [ 138 ] 097 100,20 BTTU [Awranus mw ap., 1984].
23 KT -627 22 6,8 | 0.86 154,29 O
. LA et £ - 7 JTCYTCTBHE KODpeIdinn cyM-
24 KT-622 2 10,0 | 0,65 (140,01 i P3H
25 | RT-621 | 19 8,5| 0,98 |103,53 MAPHOMKOHIEHTDAINN ¢ comep-
2 | KT-631 | 26 | 171 | 0,84 (264,95 waH#meMm SiO, n K,0 naa xas mepe-
27 If’r—(_iﬂg 24 fﬂ.S 0.6} ‘23927) YMCAEHHBIX BYJTRAHUYCCKIIX [[EHTPOR
28 RT-632 19 8.6 0,9-! 282,72 YHKasblBaeT, uTo0 B mpoieccax an)_,

(QepeHIIAMH MarMaTUYecKuX pac-
maasos BRUIL- u ATlJI-cepnii me
OPONCXOAUT MHTEHCHBHOTO NOCIefoBaTeibHOro Hakomwlenna P39. 9o,
BEpPOATHO, MOKeT OBITh CBS3AHO ¢ yHa/eHueM H3 pacljana B COCTABE paH-
HAX KPHCTANIMYECKHX (a3 AKIeCCOPHLIX MHIHEDAJIOB C BBICOKUMH KO3(Ju-
mmentaMn pacupenenenus P39 (Kp > 1).

HeoOxogumo moguepKHYTH, 9T0 HAGII0ACMbIE BAPHAIHH B CYMMAapHHIX
comepsrannsax P39 o0ycaosiensl B OCHOBHOM Pa3JMYHBIME KOHI@HTDALNAME
aerknx P39, Tora Kak KOHIEHTPAIL[HI TAMREILIX DJIEMEHTOB COOKTPA s 60ab-
IMHCTBA HOpPojx (BKIuasa Kajaueshie Oasaiabrouasl SamagHoid HamuaTkm)
Oausku (cM. pue. 3, 4). Ilpm atom naa Becex BhCOKOKanneBsx mopop Hamuar-
KU XapakTepHA o0mas TeHAeHIuA K oOoramennio JerkumMu P33 mo cpasHenno
C THARENBIMA. JTa OCOGEHHOCTH PEe3K0 OTIH4aeT H3ydeHHLe oOpasoBaHUs oT
OKeAHNYeCKNX H OCTPOBOMY/KHBIX TOgenToBhX cepuil. JloGasum, uro ofmpumit
ypoBeHb KoHbeHTpanui P39 B BhCOKOKaJueBHX mmopogax IHaMuaTki, He-
CMOTPA HAa OTMeYeHHLIe IMUPOKHe KoueDaHUA, TaKie 3HAYATEILHO (0Jee Bbi-
COKNH, yeM B JlaBax TOJEHTOBBLIX Cepuil, 9T0 CBA3aHO C LHOBBIMEHHLIMI KOH-
menrpanuaMi Jerknx P39J, rorga kKak KOHIEHTPAIHM TAMKEILX PEIKHX
3eMeb OJHBKH K HA0/0{aeMBIM B TOJAEHMTAX MM Jaxe 00/Jee HUBKHE, YeM B Mo~
caegaux [Mummar, 1973; Banamos, 1976].

Ofpamaer na ceba punMaHne cpoeobpazHad (popMa IpauEos pacupene-
JIeHHA HOPMHDOBAHHBIX cofiep;kaHuil P3D mayueHHBIX 00pa3ioB BEICOKOKA-
ameBhiX BysaxamEmToB. Jlng Goapmmmcerea mopod HAOMIONAETCA OTYETIHBLIK
uepern® KpuBHX pacupejenenns Ha yposse Dy (em. puc. 3, 4). Jleswe (1er-
Kas 9acTh COEKTPA) BETBH KPUBHIX HAKJOHEHH (C OTPHIATeIbHBEIM HAKJIOHOM),
TOrIa Kak mpagsie (TA:Ke a8 4acTh COEKTPa) — MOYTH TOPu30HTAILHBL. Taxan
TeHIEeHI[Ns, XAPAKTePHAA JJS JaB MHOIHX OCTPOBHEIX JIYT, CBHETEILCTBYET
. 0 3aMeTHOM (JPARIMMOHIPOBAHAA B BLICOKOKAJHMEBBIX JaBax jerkux P39 mpm
cnaboM (paKIMOHNPOBAHHM THMKEINX.,

Ilasa mecaeyeMblx BEICOKOKAAMeRBIX J1aB HaMuaTki pasnuuuoil Kpemmue-
KHCJOTHOCTH W RATHEBOCTIL OTMEYEHHAS BHIIIe TeHAEHNUA K 00OTamIgHMIO
aerkuMu P39 oTHOCHTEILHO THAKENLIX PEeIKO3EMEILHBIX DIeMEHTOB MPOAB-
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Pue. 3. Tpaduk BOpMIPOBANHEKIX cofiepskannii P3O B cpelEnX THNAX NOPOJl BEICOKOKANE-
BHX BYJKAaHNYECKHX CEpPHil Jiis OTAENbHEEIX NeHTpoB RamuaTkm.

1—§ — cpenuue THNB TOPOA: BHICOKOKammernii Tasankr, aGeapokuT (1), BHICOKOKANMCBLIT AHIEAWTO-
GasanbT; momonnT (2), BHCOKOKAJNEeBLTH angesuT, JaTuT (3), BRICOROKanNEBB proanT, KBapleesii Tpa-
XuT (4), Kajmmmepsie GasanbToupbl (5).

I—V — 1enTpbl NPOFRICHNSA BHICOKOKAJMEEWIX BYJIKAHWYECKUX cepuil: Bynkansl IOmublii npopsiz ETTH
(1), ¥reunan (11), Heryrnaiickmit (111), Ketenana (1V); V — Javapuan Haduatka.

nena He B olnHakoBol Mepe. Cremenb YKa3aHHOTO 000TAaIleHNA JeTKHMI JTaH-
TaHOMIaMM, (QuKcupyeMuyMu no peamuune La/Yb ormomenms, pasimuyHa Kak
INA OTAENBHBIX PACCMATPUBAEMBIX BYJIKAHATOB, TaK M JJIA TOMOJPOMHEIX PA-
OB XIODOJ, XapaKTePHIVIOWNX BEINECTREHHYIO DROJIOHNHI0 KaK/I0T0 M3 HIX,
3uavenns La/Yh ornomenua B KajmeBHX IeJOYHEX Ga3aanTonAax 3anajHoR
Hamgarku Bume, wem B syakannrtax AIILJ- m BEHWIll-cepuii. Eme Goaee BBI-
COKHe BeJIMINHEl TOTO mapaMerpa XapaKTepHB [JId JaB IeJ0YHO-0NHBHH-
GasamhT-TpaxnT-KoMeHAuTOBOM cepun Cpepmuunoro xpebra [Boabmen m fgp.,
1984al. Dddysupr Bcex ymoMamyTHX cepmil MPOABJAAIOT OBILYI0 TeHACHIHIO
K yBeamdennio suavenmit La/Yb orHomernms ¢ pocroMm cofep:kanmii K B max
(pmc. ).

Taras sxe Temgennua naGiojaercs M OPH YBEJIHICHHH KPEMHEKHCIOT-
HOCTH TOPOJ, XOTHA YPOBHM HaKonJeHusa jJerknX P39 110 OTHONIEHHMIO K TAMe-
aeM pesko pasamuaiores jas nopox KIll-cepum, ¢ onmoit cropons, m AIILJI-
u BRUIIl-cepnit — ¢ npyroit. B noponax Klll-cepmm eanwuna La/Yb orno-

TaGauma 2

Cpeprue copepsannst P3D B pasamuuniX THOAX BHICOKOKATNEBBIX RYJIKAHHYECKHX IOPOJ
Kamuaren, v/t

B 1% |gpes

Ne /i | La Ce Pr | Nd | Sm Eu |Gd |[Dy| Ho | Er | Yb| Lu| Y = ‘;i }'[3*31’
= @ ;

1(8) 114,2) 29.5)3,9]20,2] 6,01 1,74 5,5]4,9)1,04(2,8])29]10,33] 25 14,89/0,91{118,12

2(7) W7.6] 37,41 3,4122,1] 6,04 |1.80] 5.3 | 4,5 0,98] 2,6 | 2,8 |0,24| 24 |6,29]0,95/128,76

3(5) |15,8] 33,4| 4,6 (19,6 5,34 |1.65| 4,6 | 4,0 10,84 2,4 2,4 10,31] 20 |6.58{1,00/114,94

4 (3) 17,7 45,7| 3,4 125,7| 6,40 1,47 4,41 4.2 (0,84 2,4 | 2,1 |0.47]| 21,]8,3 10,83[134,75

5(3) 142,3| 128,3 | 9,6 |56,0]12,0 |2,67] 7,7 | 4,7 10,95] 2,7 2,2 |0,49] 23 [19,0]0,79|292,46

Mpumedanne | — BHCOROKAZNCHEBIe CYONEIOURBE (43abTh; £ — BHCOKOKAJNERbE AHTe-

3uT0GA3ANBTH, MOMOKLTH; 3 ~— BBICOEOKA,ERHI® AUTE3UTH, JATUTH, 4 — AGCAPOKNT; 5 — LaJneBhe

GasanbTonapt 3anajuoii Hamdarkn., B cRoGrax — HOINMECTBO aHaJN30B JLIA TOACHETA CPeTHero.
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- Puc. 5. [Imarpamma La/Ybh — K
Puc. 4. I‘pa(i)mc HOPMIDOBAHRHLIX COAECPHAHIH P33 MIA BYJIKaHAYECKAX TNOPOA cepnﬁ

B CPeJHHX THNAX NOPOJ BHICOKOKAINEBHX BYJIKAHM- HOBHIIERAOI ¥ menoutocTn  (HHam-

- qaTKa).
qecKux cepnit Hamuarkm. 1, 2 —TIOpONH  WTOWHO-DIMBIIH-GA-
- . 3aBT~-KOMEHANTORON  cepiir (1 — onpe-
1 — BHCOKOKATNEBHe CYGIeTOUHMel0A3ATBTE, 2 — BHICOKO=  pecenna copepannit P39 oe3 oforame-~
KaJmersle AHIE3NTOGA3ATLTH, IIOHIOHWTH § — BpicOKora- WL 2 — XUMWKO-CHERTPA/IbHbE OMpe-

peleHud comepmanuit P33 ¢ oforame~

JINEBHE AHAE3NUTLI, JATHTH; 4 — afcaporut; § — KaJlessle HueM); 3, 4 ~— Nopogbl adtcapoKUT-HIOII0~

GasaabTonmst 3amaguoit Kavuateu, ﬁgﬁ“ﬁggﬁgﬁ,"%ﬁi‘;ﬂ“ﬁ o aﬂgg)a’nfla_n 11%7::

qaTHA; 7 — nopoasl MOTOHNT-JIHTATOBOK

cepun 3abaiikaaba [Taycon uap., 1984]

(5—7 — XUMUKO-CIIEKTpaIbHbIE OTpexe~

Jenia cofepxanuii P3D ¢ oforamennem),

MmeHn A 09eHb OLICTPO BO3pacTaer ¢ mosmieHueMm cojep:Rranms Si0,, Torga Kaw

B BYJIKAHHTAX JABYX IOCHEIHNX CepHil BeImuyuHH 3THX IapaMeTpeB PacTyT

3HaunTenbHO MeAnenHee. OcoGeHHo caafoe ysemmuenme La/Ybh ormonrenus

¢ POCTOM KPEeMHEKHCJIOTHOCTH IOPOA Ha(/iomaeTcs s JaB Kajbdepsl ¥ KC-
gaH I BAK. HNeKyKuaalCKHii. .

Onmako ofmas HampaBieHHOCTH Bo3dpacranna sexmunasl La/Ybh ormore-
HUA ¢ POCTOM KPEMHERHCJIOTHOCTH 0 RalHeBOCTH IMOPOJ KA/KIOT0 BYJIKaHNue-
CKOTO TIEHTPA CBUJETENBCTBYET O IPOABIEHNH IPOIEccoB (QPaKIIOHMPORAHIT
P39 B xoge aupdepernuanuu MarMaTHdecKHX pPaCcHIaBoR.

I'padukn pacmpeseienns BCeX cpeHHX HOPMUPOBAHHHIX KOHIEHTpaTHii
Peikux 3eMelb A IJIABHEIX PASHOBHIHOCTEH BHICOKOKaIMEBLIX Iopon Itam-
gaTkn (a6CcapoORUTEl, LIOMOHNTHl, BHCOKOKAJNHEBBle 0a3aibTLl, AHIe3uT00a-
3albThl, JATUTH U INEJOTHHE AHAIBIUMOBEE 0AZANLTHI) XapaKTepHu3yloTeH
OTCYTCTBHEM OTPHUIIATeIBHON eBpolmesoii amoManun (cM. pue. 4). JTo MOTI0
OBl CBHETETbCTBOBATE O He3HAYUTe/NbHOH poamn Hpoieccos (paKnmoHupoBa-
HEUA MIHEpalIoB, AHOMAJBHO oforamednnx Fu (maarmokaassl u ap.) mpa gop-
MEDOBAHHK HccaeyeMuIx cepuit. Oguako s BCel COBOKYLIHOCTH Pa3lTMIHBIX
MO0 KPEeMHEKMCIOTHOCTH MCCABIYEMBIX BYJTKAaHNIECKUX TOPOA  BenUIHHA
(Eu/Eu*) Bapeapyer B J0BOJABHO INHPOKHX TNpeenax.

OTrMeTuM, YTO OTPMIATEIBHAH AHO-

Eu/Eu™
7,4 * ' vManma Eu Mo:ker Habawogathes Ha rpa-
1 N ¢uKkax HOPMAPOBAHHKEIX KOHIEHTPAI(HiA
N P3D pusa mopojy Kak KHCIOTO M Cpe-
= L]
e a4 ’?ﬁ*ﬁ + +
j A A +x =
g8 e )
]| g s Pue. 6. Inarpavima Eu/Eu* — S5i0, A7 HOPOR
0,64 SRR | BHICOKOKAINEBHX BYJAKAHAYECKHX cepmit Hau-
TaTKH.

50 &5 60 65 70 1—5 — TeHTPH OPOSRITEHI Iihl('nHOHil.‘n[EBliI{?{ nygm-é—
Si0,, mac. > HITECKNX  cepuil:  BYJTHAHB! VYreiwau (1), eryHHAR-
z it cruit (2), Boa. Heremana (3), IOmmsiii npopss BTTH

07 ) =3 *4 A5 (4); & — Sanagnaix Hamiarka.
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HeI0, TAK W OCHOBHOTO COCTAaBA M OTMEYAETCA B OTHENBHBEIX 00pasiiax IOpPOXK
BCEeX H3VIeHHBIX ByJKaHmueckux rentpos (puc. 6). Ilpm arom nce e oroxo
60% amammauapoBaEHEX npob mveor smaveHus HKu/Eu®* = 0,8—1,2, 1. e,
B mpefenax CIyYailHoro OTKJIOHeHUsA. B ciaydasgx aHOMAaJLHOTO paclpenese-
pua Eu wame ormesaorca sHavenns Fu/Eu® < 1, "9eMm saMerno Ipesblnaio-
mupe eUHAIY, YTO MOKeT YKaseBATh Ha y/aJeHHe U3 pacliaBa IIarHOKIa3a
[Bamamos, 1976] n cornacyercs ¢ HaamaneM B MOPOJAX HEKOTOPEIX BYJIKAHOR
(manpmep, HexkykHailcKoro) BRIOYEHHH JIeHKOKDPATOBEIX CYIIECTBEHHO Iia-
THOK/JIA30BEHX TabOpongos.

IIpakTruecku nan Beex nopod BaK. Hekyrnailckuil u Kaabjiepsl Y KCHIaH
ormeden Ce-MIHEMYM, KOTODBI He THOHYEH M BHICOKOKAJIMEBLIX BYTRAHI-
TOB APYTHX MCCHeAYeMLIX IeHTpoB (cm. pue. 5). Pamee mammume Eu- u Ce-
MUHIMYMOB OBUJI0 YCTAHORJIEHO JUIA HEKOTOPHX 00pA3IOR BHCOKOKAJIMEBLIX
6azaapto IOmkuoro mpopmea BTTU [Amrumun uw mp., 1984]. Hpome rtoro,
po maanniv [Whithe, Patchett, 1984], Ce-anomanmsa ycraHaBIuBAeTCH B J1a-
BaxX MICCTH M3 CeMH H3YIEHHBIX MU OCTPOBHEIX Ayr (Hampmmep, Wmsy-Xako-
Hu, Amneyrs, Mapmanckas nyra, Hosas Bpnranmsa, Maasie Antnianr).

OBCYXAEHME PE3YJIbTATOB

< Ha ocHoBaHMH reoXuMu9eCKHX AaHHBIX OblI0 mokasano [Boasmen u ap.,
1984al, uro cy0menouHEIe M HIEJ0YHEE IOPOAEI, B TOM YIHCIEe W HX BEICOKO-
KaJmesble pasSHOBUIHOCTH IO3[(HEIIMOIeH-YeTBePTHYHOr0 BO3pacTa, pac-
NPOCTPAHEHBl B THIIOBHIX 30HAX, B TO BpeMdA Kak OIH3KHe K HEM II0 BO3pacry
U3BECTKOBO-INEN0YHEIE B TOJNCHTOBHIE (HHBKOKAIHEBER) JaBhl IIPOABIEHE Ipe-
EMYUECTBEHHO B IMEHTPAILHBIX M (JPOHTAJILHBIX 4ACTAX BYJIKAHHYECKHX ITOA-
cos hypuno-Ramuarckoit octpoBHoit nyru. Temeph mpencraBEIach BO3MOJK-
HOCTH COTOCTABUTEL IOJAHLIC CHCKTPHI PEeAROICMETBHLIX JJNEeMEHTOR B HOPOAAX.
Tpex cepmuii MeCJae/[yeMBIX BHICOKOKAJIHEBBIN BYJIKAHUTOB I HOPMA/JIbHEIX H3-
BECTROBO-IIEJ0YHBIX M TOJEeHTOBEIX (HuskoKauauenslx) jgas Hamwarkm. [lan-
Hile IO JaBaM JBYX TOCIeTHHX cepuil omyOaukosadsl B padorax 0. A, Ba-
aamopa [1976] u 10. M. Ilysauxosa u coasropos [1984]. DPacmpenenenue
P39 » mopopax 6asamnT-aHIesNTOBOIO COCTaBa BCEX 9THX CepIil IOKAa3aHO
Ha puc. 7.

HanGonee BeipasuTexsnoil 0co6eHHOCTHIO pacHpefie el PeIKUX 3eMelhb
B Pa3NATHLX 0 CepuagbHoil NPHHAIIe/KHOCTH I03THeKANHO30HCKIX BEICOKO~
KajmeBHIX mopopax [lamMuarkm sABAseTcH moclIefoBaTelbHOE OGOTrAalleHne Io-
poa aerkmvm P39 ¢ poctom conepsranns B HuX K Ipuw o0patHoil TeHIeniwu
K IOHW/REHHI0 YPOBHA cofep:kaHnid Taxennx P39 (cm. pme. 7). Xora monsa
pacnpejesenud COReP/RAHNIA DTHX JJEMEHTOB B BYJIKAHHTAX DPa3dbIX IO CO-
nepswannio K cepuii mopon B obiactn jgerrkux P30 "HacTnuno LepeKpHIBAIOTCA
(mons HUBKOKAIMEBHIX I H3BECTKOBO-NIEJOYHBIX IIOPOX, C OHHOIl CTOPOHEL,
M3BECTKOBO-IEIOYHBIX M BBICOKOKAJMEBHIX — € [PYroi), yKasaHHa#d BHIIIE
TejleHIA He BEI3hBaer coMHeHuil. [Tpm aTom abcaporurh Samamsoit I{am-
JaTKi 10 cTelleHnm o0oralleHnA JeTkKuMu P39 munih HEHAMHOTO HPEeBHIIAIT
cojiep:rannsa aTuX saeMentos B mopogax BRHII- nw AlllJI-cepuii, ograko Ka-
Jmesbie IieqoTHbIE Gas3adbTOHILI 9TOTO paiioHa HMEI0T aHOMAIbLHO BBHICOKHE
KORIEHTPail TPYNNsL siaeMenTos or La go Eun srawounrteasno.

B oGamactu ramensix P39 mabaogaercsa modHoe HmepeKphITHe TOJeid HOP-
MUPOBAHHBIX COJEepPKaHMil J[JIA BYJIKAHHTOB M3BECTKOBO-INEI0THON M BBICOKO-
Kaauesoil cepuil (BRIMAH Kaauepnle Gazanbromasl Jamamuoil Hamuarri),
npuueM Kpusbie pacupeaesenns P39 B Hux pacmojaraioTcs B HE;KHEH gacTm
0JA HUHSKOKaJHMeBBIX IIOPOI U/ HECKOJIBKO HIRE ero. B I[eJIOM e JIABBhI HH3-
KOKAINEBOIl CePHE II0 CPABHEHUIO C MOPOJAME MBBECTKOBO-INEJIOYHON I Bhi-
COROKAJIEBOIl CepHil MMEIOT 3AMETHO §0Jiee BBHICOKNE KOHIEHTPAIII THIREIBIX
P39 (or Dy mo Yb). Takmm oOpasonm, BHIABISETCH TOCTATOYHO IIOCTEIEHHA T
# ycTolunBas TeHJAEHIIA K HAROIJIEHNIO JeTKIIX JaHTAHOMI0B I COOTBETCTBY [0~
nevy ysemdeniio La/Yh orHONIEHIS 0T NPIMITHBHOI HIBKOKAINEBOIl CepHR
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Puyc. 7. I'padnk ROpMupoBaHHEX cofepikannii P30 B ByakaHHuecKHX H0PoJaxX PasiuiHbIX
cepnii Kamuarkm.

Yeu. 060w, 1—35 oM. HA puc. 5, 6, 7 — oA Bapuainil HopMupoBaHHLIX upn?qmaimii P39 Aam MOpon
MusKorasaneeoii ceprmn [ITysakoB u Ip., 19841 (6) n uaecrxopo-memnounoil LBanamon, 1976; TTysan-
KOB 1 1p., 1984] (7) cepnit.

B CTOPOHY BhICOKOKaTmeBsHx nopoj Kamuarku., Ognako B memom peikoseMes-
Hble KPHBBEIE TOCIEIHEX MMEIOT CXOICTBO ¢ TAKOBBIMU JIIH H3BECTROBO-IEI0U-
HEIX JIaB W [0 YPOoBHIO cojep:kannil P39 cymecTseHHO He BRIEAAIOTCS CPeIi
THIHYHEIX H3BECTKOBO-TIEIOYHBIX CEPHIT OCTPOBOIYIKHEIX CHCTEM- JTO CXO[CT-
BO TOJUEPKHBACTCH TAK/Ke HAMMYNEM ITOYTH TOPUBOHTAILHOH TacTH KPHEHIX
pacupesiesieHns HOPMHPOBaHHBIX coflep:kanmit P39, coorpercreyiomeii Hamn-
f0Jee TAREJBIM 2JeMEHTAM CIEKTPa, B BHCOKOKAJNCBLIX ITOPOgax, 4TO CBI-
merenncTByer o caabom gpaknmonnposanun Dy, Ho, Er w Yb. Hpowme Toro,
orMedeHHoe BhNe moapiaeHne Ce-MHHEMYMa B BHICOKOKAJNHEBHIX TOPOTax
Hamuarkm, Kak yKasHBaJ0Ch BLIINE, TOKE SBISETCA OCTPOBOMYAHON» 0CO-
GennocTew pacnpenenenun P30, Bee atu reoxuMugeckue deprtw He CBOHCT-
BEHHBl KaJMeBLIM IMEeNo9HEM TopoaaM HayuaTku, KoTopeie I0 pacnipe/eeniuio
P39 mmelor Gosbnioe CXOICTBO ¢ HIETOYHO-0a3aIhTOBLIME CePUAMH BHYTPH-
KOHTHHEHTAJbHBIX PUPTOreHHEIX CTPYKTYP.

Byaramnter BRUII- u AlllJI-cepnii BHIABIEHH T OXapakTepH30BaHK
B0 MHOTHX ocTpopuhix gyrax: Ilanya Hosas I'sunes [Jakes, Smith, 1970;
Mackenzie, Chappel, 1972; Jagues, 1976; u np.], o-sa @umxn [Gill, 1970],
Hoswte Tedpuanr [Gorton, 19771, Donosaa nyra [Keller, 1974) u B apyrux
paitonax. Hpome Toro, KIaccHIecKUMI OKPAWMHHO- M BHYTPHKOHTHHEHTAIb-
HLEMH TIPOBHHIIHAMHU TPOABICHHS YKas3auHBIX cepuit cayskat Cesepoamepn-
rauerne Mopamanepst w Amast {Joplin, 1968; Nicholls, Carmichael, 1969;
Dostal, 1977; u np.l, Mouroao-Oxoreknii mosic [Taycon u mp., 1984].

Hpusnie pacupenenenns mopMupoBanueix cogepskanuit P39 jas addy-
suBHBIX mopop BHUII- u ATILJI-cepuit HamMuartkn cosnamaior ¢ o0iacTblo Ba-
puanuii P39 B meTpoOXuMHUCCKH CXOIHBIX ¢ HUMH JaBax OCTPOBOAY/KHEIX Ce-
puit Hoerix Tefpung m @ugzru (pue. 8). Onnako HecMoTpsa Ha yKasaHHOS CO-
BHIAJeHHe YPOBHEH HOpMuUpOBanHBIX cofepskannit P33 B addysmpax pas-
JWYHBIX CHCTeM OCTPOBHEIX YT, KPHBHIE PACHpPENeTeHns JaHTAHONIOB B IT0O-
ponax RamuaTkn otHocuTenbHO Holdee «IJIOCKHe» 1T MX UPABBIE BETBM (T~
asie P39) rAroteor K mepxAeMy VpoBHIO KoHIeHTpamuii Tsuxeasy P39 B aa-
Bax ®uprkn n Hosmx Tedpua. Caenosareasno, synkamntet BRUI- u ATILJI-
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Puc. 8. I'padur nopmnpoBannpx cojiepskannii P39 B I0pojaX BHICOKOKAJINEBHIX BYJIKAH-
"ecknx cepnit Hawuarkn, Boarapekoro Cpefneropbs, ocTpoBEnX Ayr Hosue I'nOpugsr i

DOneK.
hfcn. 0603H. 1—5 M, HA puUc. 5 6, 7 — Toas Bapnainii HOPMUPOBAHHLIX coepupennii P339 i mopoxn
Boarapekoro Cpeaderopea [no Manetti e. a., 19791 (6), octposamx ayr Hosele MuGpumst 1 Gupsn [0o

Gill, 1970; Gorton, 19771 (7).

cepuit KayuaTKi XapaxTepuayloTcs OTHOCHTEJLHO MeHBINEH cTemneHbI0 ppak-
WHOHNDOBAHIA PEJKHX 3eMejib, 0 YeM CBUILTETLCTBYIOT M (oJiee HU3KHE Be-
auunubl La/YDh orsmoutenns jpas atux obpasosanuii.

Bonee mricokmit ypopeHs HOPMIHPOBAHHBIX COJCP/RAHMI JTerKUX PeAKIX
3eMeNks IO cpaBHennio ¢ Kamaatckumu nmeoT a@gdyamen BRII- m AT~
cepuit BHyTpurontnnentanraoro Cpenmeropbs boarapmum [Manetti e. a.,
19791, Opnarko apoMaIbHO BHICOKHMH 10 CPABHEHII) ¢ THHHIHMMU OCTPOBO-
ayxuevn (Kavgarka, ®upkn, Hoswie leOpmgn) m ganie BRICOROKATHEBBIMHA
nopofamit Boarapum sBisioTcs HOPMUPOBAHHLE KOHIEHTPAIUE JerKHX JaH-
TAHOMIOB B mopogax (rpaxmbasanptel—imoHknante) KIll-cepun 3amanmoi
Hamuarkn (em. pme. 8).

Haxowen, comocTapinenne IoINydYeHHBIX TEOXMMIYECKHX JaHHHX IO pac-
mpenexenno P39 pas spicokokaamessx mopo HaMIaTEi ¢ TAKOBBRIME A TiH-
THYHEIX BYJIKAHNUECKIX TTOACOB OKpamH KoHTnHeHTOB (3amax Cesepuoit Ame-
PHKIN) T BHYTPHKOHTUTEHTANBHBX noas:KALX 300 (Monroxo-Oxorckuii mosc)
MOKAa3LIBAeT MX cymiecTsenHpie pasznmuuns (pue. 9). Bo-mepsEX, oxpamHHO-
U 0co0SHHO BHYTPHKOHTHHeHTAILHEIe MarmMarmieckue mopopst BHHMII- n
ATllJI-cepuii xapakTepuayoTcs 3HAUATEILHO GoJee BHICOKUM CYMMAapPHBIM CO-
JleprRaHueM PeKUX 3eMelb I10 CPABHeHHIO ¢ AHAJOTHYHBIME IO COCTABY OCTPO-
BOAYKHBIMI, B TOM YHCJe KaMYaTcKIMH, BYJKaHHTaMH. Bo-BTopmix, bGoaee
«KPYyTOe» paciiojioskeHite KPHBLIX pacupefeiderusn P3D 1aa KOXTHHEHTATBHBIX
cepuii cBUIeTENLCTBYET 0 GOoJbileii cTenens QPariinOHNPOBAHUS JTaHTAHOUOB
npn ux GOpMUPOBAHUN W HBOJIOINY 110 CPABHEHNIO C OCTPOBOLYAKHBIMUI BYTKA-
HHYECKUMI CePHAME, HMEIMMHA OTHOCHTEILHO §0Jee «I0JOrue» W IMOYTH ro-
PH30HTAJILHBIE B obaacTn Tskeanix P39 wpusne. Byecre ¢ reM Juisa anoMasib-
HBIX B 0CTpoBOAY:;KHOI obcranoske Ramwarku nopox Rlll-cepun yposeds
ZP39 -+ Y u xapartep pacnpemejeHus HOPMIPOBAHHEIX COMEPsKAHUIT 2THX
AACMEHTOB COOTBETCTBYIOT TAKOBHIM BHYTPHKOHTHHEHTAJbHBIX ITOTBHAKHBIX
308 (cM. pme. Y).

Tarum obpasoM, Mo3AHeKANHO30MCKIE BHCOKOKAIMEBHE MOPOAEL IHaM-
YaTKH BXOAAT B COCTaB PasHbIX MarMaTHYeCKUX Cepuil H pacHpocTpaHeHBL B
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Puc. 9. I'padrr HOpMOpoBamAMX comepsRanmii P33 B nopolax BHCORORATAEBHX BYJIKAHA-
decknX cepnil amdargu, Janama GIIA nm Morromo-Oxorckoro Iosca.

Vea. ofoan. I—35 cM. HA pue. 5 6, 7 — MOJA Bapuamimii HopMIPOBAHULIX colepannii P39 nna nopom
Banana CHIA oo Gest, McBirney, 1979; Van Kooten, 1980'}1 (6), Mouroao-Oxotckoro mogca lmo Taycom
moap., 19841 (7).

PA3IMYHLIX CTPYKRTYpPHO-HOPMANHONHLIX 30HAX HaMmMuarkm, moguepkHsasg 00-
niee IOBLINIEHHe KaIHeBOH IeJOYHOCTH BYJIKAHHTOB B HANPABJIEHNM C BOC-
toxa Ha sanax. B llenrpansroit HaMaarckoil gemrpeceirit BHICOROKAINEBLIE Ta-
Bol Bxo#AT B coctas BHII-cepnn (I0:;xmeiit npopmr BTTI) n uyeior, B or-
Andne 0T M3BeCTROBO-MEIOTHRIX TOPOJ, BEPOATHO, HoJjee raybuHHOE TPOWC-
xo:xnenue [Boammen m ap., 1977; Ammuomn m ap., 1984]. B syaxaumdeckom
noae Cpenmnrnoro xpedta mapany ¢ syakamuramu BEII-cepun muporo pas-
BuTH cyomenogasie aaskl AlllJI-cepum, Roropsie fajee Ha 3amaj CMeHARTCH
yie MarmarmyeckuMn oOpasoranusamn HII[-cepuu.

3a HCRIOYPHMEM DTHX KAJINeBHX MIeJM0YHBIX pPA3HOBHAHOCTEH 0asannb-
TOUJIOB B THITOBOM YACTH OCTPOBHOM XYM, pesko oborameHasx Jerkuvu P33,
B BHICOKOKaImeBBIX mopojax Hamuatku pacupemenenue P39 mocratouno cra-
OIJIBHOE, UTO MOKET CBHAETeJLCTBOBATH 00 YCTOHYMBHIX YCJIOBHAX BLIIJIAB-
JeHHA BRCOKOKAJMEBHIX PACIIABOR, OTBEYAIONINX CXOJHOMY IO COCTABY IIy-
OGnHHOMY cybcTpaTy u DamsKoil CcTemeHH ero LAPOUAJILHOIO THIABICHuA. JTH
VCIO0BHA, MO-BUAEMOMY, GYAYT HECKOJIHKO MHBIMA IPI (JOPMIPOBAHNE HH3KO~
KaameBRIX (ToaerTosbIX) JdaB HaMuarkim, Korophie OTIHYAIOTCA IO pegro3e-
MEJIBHBIM CHeKTPaM OT BRICOKOKaImeBHIX sas (Hmakme XP3D —+— Y u La/Ys).
Hexoropas oGoramesnocts Ti u saemenramm ero rpynnir (Nb, Zr) snicoko-
KaJAmeBKX BYJIKAHHTOB 110 CPABHCHII ¢ HE3KOKQIHEBHMH PAsSHOBUIHOCTAMEA
mopox IaMmuatkm Mosker cBUeTe/abeTBOBATL 0 OOIBLIeil cremeHn IIaB/JIeHHS
MaHTHIIHOTO cy0cTpara Ha MeHBIINX IJAyOMHAX TPU (POPMHPOBAHIN HH3KO-
KanmeBsx cepuil mopod. OgHako OCHOBHOII NPHIHHOM 000ralleHHA JeTKUMEA
P39 sddysnsos BRUII- u ATllJI-cepmit ciaegyer cumTarh BAMAHHE MAHTHHE=
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pEx QIOUNoB, HM3BIEKAIOMUX W3 OKPY:KA0IEd MaHTHH HEROTepeHTHHIE 3ie-
mentsl [[lomommros, Boasmern, 1981 |.

Hesnagnrensnan cremens guddepeRnuaiiil TePBUTHHX BHCOKOKATHEBHX
Pacn/IaBoB NPOABIALTCH JHINL B HekoTopoM pocre La/Yb ormomenus ot oc-
HOBHBIX R 00Jiee KPeMHEKHCJIHIM I KalleBHM WIeHAM BYJIKAaHHIECKHX CepHil
¥ B MOARICORUH OTHEAbHHX PasHOBUAHOCTCIl HOPOJ ¢ €BPOUHEBHIM MHUHHMY-
mom. CTaGn/bHER B IEJ0M YPOBEHB CPeJHHX COMED/RAHMI JErKUX, TAMKEIBX
u P39 paa oCHOBHBIX M cpegHHEX BHCOKOKaXHeswXx mas BHUI- u ANLI-
cepiii CBHAETEABCTBYET O HE3HAYHTEJNbHOM (PPaKHOHHPOBAHUKM DPEIKHX 3e-
MeJb B IPOLecce UX MarMaTHyecKoil HBOJIONN,

Pesro moswimenntie koumeaTpauun gerknx P39, a Takmae KorepeHTHHIX
anementos (Mg, Ni, Cr) m Nb, Zr 8 anuessix Gasajbrongax SamagHoii Kam-
YAaTKH YKA3HBal0T HA G0abmyo Iay0HHY W HHOH COCTAB MarMOTeHePHPYIONEro
cybGeTpata (RO3MOMKHO, (IOTONMTCO/IeP/RANIHIL MePULOTAT) IPH (HOPMUPOBAHEA
m ssoaouun paconasos HIll-cepun,

[losBeHne KajmeBsX MIENOYHBIX HOPON € TEOXHMHUECKON CcHenn@uioi
BYTKAHHTOB BHYTPHKOHTAHEHTAILHLX PH(TOB B THLIOROH 30He OCTPOBHOM IyTH,
BEDOATHO, 06YCIOBICHO Pe3KOI CMEHOH TeKTOHNYECKO 00CTAHOBKI OT CHATHA
K DACTAMEHUIO W TeHEparueil pacuiasos B 60ee TAYOMHHEIX 30HAX MAHTHN
[Boawmmen m ap., 1984al.

BbIBO/bI

l. Bricororanuessie ByJARaHueckne HOPORHl HaMuarTsil OpHHALIEHAT
K BHICOKOKANMeBOH ussecTRoBo-menoynoir (BRI, abcaporur-monmonnt-
maruToBoil cyommenoanoit (AllJl) u wkanuesoit mexounoit (KII) cepusiv n mo
mapaMeTpaM pacopemeneHuds PeiKHX 3eMelb OTHHIANTCA 0T HOPMalbHOW H3-
BECTROBO-IIETOTHOR M HUBKOKAIHEROH (TO/ICHTOBOIT) cepuit,

2. Brcoroxanuesse syaranndeckme nopoxst BHRUI- u AILJI-cepunit mo
pacnopegerernio P39 cooTseTeTBYOT GIU3KIM K HEM IT0 COCTABY MOPOAAM APY-
THX OCTPOBOJAY/KHEIX CHCTEM H PEe3KO 00eJHCHBl JerKUMU JIAHTAHOMIAMHE IO
CPABHEHIIO ¢ AHATOTHYHLIMIA MATMATHIECKUMI CePHAMI OKPAnH KOHTHHEHTOB
B BHYTPUKOHTHHEHTAILHLIX ITOJBIKHEIX 30H.

3. Iaa saicokoxamuesbix Byiarammros BRIUIL- m AlllJI-cepuit pasmma-
HHIX BYJKAHOB H CTPYKTYPHBIX B0H XapaKTepHH YCTOHUHBOE CyMMapHOe Co-
nepskamne P39 m HesHmauutensusle Bapuanmnm seaudnH La/Yb orHomenum,
cBsi3aHHBIE cO caabEM @pakmumonnposanneM P39 npm muddepenmmammn mar-
MATRYECKUX PACIIABOB.

4. 3HaunTeNbHAS 00OTAMIEHHOCTH JETKUMH JIAHTAHOMIAME, a TaK:ke Ta-
kmvm paemerTamu, Kak Mg, Ni, Cr, Nb i Zr, Kaanesrx nesouusiX I0pojl B Th-
TOBOI B0HE 0CTPORHOI [yTH cOAM/KACT 3TH BYJIKAHUTEH ¢ 00pa3oBaHuAMI BHYT-
PHKOHTHHEHTAJIBHHX PHQTOBHIX 30H I MOKET YKa3WBaTh HAa 0GCTAaHOBRY TeK-
TOHHYECKOTO PACTHKEHNs B 2T0Ml 30He M CBA3H IMPOIECCOB TeHePAINT HCXO0T-
HBIX PACHIABOB € IVIYOMHHBIMII TOPH30HTAMA MaHTIH.
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A. B. MEPEMNENOB, . U\. BASAHOBA, M. B. ®NIOPEHCKMH,
3. KO. BANYEB

TEOXMMHYECKAS] 3BOJIOLMA
MNO3NHEKAWHO3OWCKOIO MATMATHU3IMA
FOr0-BOCTOYHOTO MJIAHFA MAIJKO-NMETPOMABMOBCKOMW 30HLI
NOMEPEYHLIX PA3NIOMHBIX AUCIIOKALIMA (KAMYATKA)

B octpoBHBIX fyrax BeIAB/IeHK 3aKOHOMEDHEIE BPEMEHHLIE I JIaTepabHEe
BapHUaliil BeleCTBEHHOTO COCTaBAa MarMaTHYecKHX, B 0oJbileill Mepe By/IKa-
HUYeCKHX, ITOPOJI. NIHOI‘HG‘ ueeqaegoBaTe/,in CBA3LIBAKOT UX ¢ IMOJ0OREHNEeM IeHT-
pOB BYJKAHMBMA [0 OTHOUIEHHID K rJy0nHe 3aleranmd ceicMooKaTbHOM
30FE IOJ HAMH W K paccrosnmio go riayGorosogmoro skenoba [Masuda
e. a., 1975; Gill, 1981; Ilomoanros, Boasner, 1981; Asgeitko u mp., 1983 ].

B cesepo-3anagaoM cerrope THX00KEAHCKOTO MOABUKHOTO TOACA TAKOI
XapaKTep B3aHMOCBASH Mesly COCTABOM BYJKAHHTOB M TeoJHHAMHKOIl ycTa-
nosnen i Hypmiao-Kayuarckoit octposuoit gyru. Iemocpegersenno na n-ose
Hau7aTka B MO3MHEKAHHOZ0MCKUNX BYJIKAHHIECKNX HOpPOZax yBelmduBaeTcs
HIEN0THOCTE (MIaBHLM o0pasom 3a cuer cofepskannd K) u mupoko sBapsupymor
KOHIEHTpamuu Apyrnx merporenunix n pepkmx saementor (Ti, Ca, Mg, Rb,
Ba, Sr, Ni, Cr u gp.) mo mampasienuo 0T QPOHTATLHEIX K THLIOBHIM 30HAM
aroifl caowmoit octposonyskHOoN crpynTtyps [Homoanron, Boawmenm, 19811].

3mech se MMEIOTCHA BYIKAHIYECKNE PAalOHE, BeIeCTReHHAA XapaKTePHCTH-
Ka TOPOJ B KOTOPHIX CYIECTBeHHO M3MeHAIach Bo Bpemenn. Yame ncero me-
CAeA0BAJNCHh KPYOHEIE BYJIKAHMIeCKue I[@HTPH THIIOBBIX B30H CTPYRTYPSI,
rorga Kak oad poHTaapHOM 300 HaMIaTKH, yIacTKH KOTOPOH HemocpecT-
BEHAO MPUMEKAT K moGepesmbo Twxoro okeama, M3ydeHHe TeOXHMIILCKOM
HBOJIONUH MPOAYKTOB MArMaTHaMa BO BPEMEHN [0 CHX ITOp HE MPOBONJIOCE.

[Tocrasus umepes cofoil 3a7avyy BHIABUTH 0COOEHHOCTH JBOJIONNH MAarma-
tuaMa (POHTATLHOI YacTH 0CTPOBHOMN IYIM B HO3HEM KaliHo30e, aBTophl Mpo-
Bea ncelefoBanna B ogHoM u3 paiionos IOro-Bocrounoit Kamuarku (puc. 1).
Bubop of6nexra mceaeqoBaHMil ONpegeaseTcs, KpoMe IPOYero, HeoOXOgu-
MOCTHIO BHIACHATH TEOXHMHYECKHE OCOGEHHOCTH BYJIKAHHTOB, ITPHYPOIEHHBIX
K MOTEePeYHEIM PA3IOMHEIM CTPYKTYPaM CeBepo-3amajiHoro OPOCTHPAHMIA.

Paijion nccaegosannii npnypodent K oro-socroynomy guaanry Maaxo-Iler-
PODABIOBCKOH 30HEI pasnoMHEX Auciaokanuii. C fora oH orpaHimYeH HIHPOTOR
O6yxtel Boaemas CapanHas u ceBepHLIMU CKJIOHAMH KDPYITHOIO YeTBePTHIHOTO
Bax. Bumounnckmii, ¢ 3amaga — rpadesoM goxaumusl p. ITaparymka, ¢ cesepa
U BOCTOKa — akBatopmeil ApaumHcKoil 6yxTel m TrHXxoro oxeana (¢cM. Bpesky
Ha puc. 1).

Pamee [@aBopckas u ap., 1965] sgecs Obliu BHABIEHH TaaBHLIM 00-
pasoM 0coGeHHOCTH reoMOoppOTOTHE H reoJ0ro-CTpYRTYPHAA HOBAINA PailoHa,
a TaKme obmme 4epThl merporpadmmy, MUHEDATOPHH M XHMA3MA MarMaride-
CKMX IIOpOA.
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Pyc. 1. Teonoro-cTpyKTypHAaa cxemMa nccjaefyeMoro paitoma.

J—§& — BepxHUii CTPYKTYDHBI 3TamK: IoJoleHoBsleé B BepXHeILIeilCTOIeHOBEIe PHIXJbe OTMIoMeHud (1),
TOJIOLEHOBRIE MIJAKOBbIE KOHYCH B #X JaBel (2), BepXHelngefcToleHOBLIe JaBbl BIK. BUmoynHCKHH (3),
CPeNHeREPXHENACHCTOIeHOBbIE CTPATORYAKAAE ¥ KX JaBs (4), mmueniel¢ToneHOBEe JaBOBRES TIOKPO-
BH (§), MINOLEHOBRE BYJIKaHOTeHHBIE oGpasoBaHmnd (6), NIMOIEHOBBIE HKCTPY3WBHBIE KYIOJA DHONAEL(H-
TOB M PUOJHTOB (7), NJINOIEHOBHEe cYOBYIKAHMYCCKHE TeJla OCHOBHOTO W CpPeIHEro cocrtasa (8); 9—I11 —
HIKHEN CTPYKTYPHEI BOTam: OJUIOLEH-CPENHeMNOUEHOBBIE BYJIKAHOTEHHO-OCAI0OYHBIE OTJIOMEHHA (9),
HIHHEe-CPeTHEMHOLIEHOBbIE BY/IKAHOTeHHbIe oOpasosannd (10), MHOLEHOBEIE HHTPY3MM OCHOBHOTO M cpefl-
MEro cocrapa (11); 12 — TeKTOHHYecKHe HApYIODennd (a — COpOoCHl CO 3HAYUTEIBHOM aMOJINTYHON CMeme-
HuA, 6 — YCTAHOBJIeHHBIe, 6 — NpefnoJjaraémse); I3 — BYJIKanm4ecKue IEHTPH (@ — YeTEepPTHYHEE,
0 — mpepnonaraemMsle IJIMOLEHOBRIE); 14 — 0Ch auTHHJIMHAILHOW CKIAAKHN MUOIEHOBOTO BO3pacTa, 15 —
DOEMENTH 3AJETANNMS TUPOA.

FEONOrO-CTPYKTYPHBIE OCOBEHHOCTH PAHOHA
U MATMATH3M

B crpoennm pafiona BBIETAIOTCS ABA KPYIHLX CTPYKTYPHBIX aTama,
CHOREHHLIe PASTUTHEIMI KOMIUIGRCAMH TOPOJ; 5TO HIHKHUI — BEPXHEOIUTO-
nen-nmnae-cpeguemuonenossii (Pgi — Ni %), n  BepXmmii — IamoNen-veT-
peprayabii (N,—O,_,). OHn pasjesensl yrIoBEIM U crpaturpadgmyecKnM He-
COTJIACHAMH,

Hugnnit cTpyKTYpHELT 9Task IPeICTaBICH TepPHIeHHEIMI MeJKR00GI0MOY-
HBHIMII 0CaJOYHEIME ITOPOJAaMI, KOTOPEE B BEPXHNX TOPH30HTAX paspe3oB CMe-
HATCA TPYOOODIOMOTHEIMA W BYJIKaHOTeHHO-0CATOYHHEIMII OTJIO/REHAAMIL,
Tlopoast caaTanT KPYyNuYyn anTHRINHATBHYIO CRIAJRY CeBepo-3amafgHoro npo-
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crupanus (eM. puc. 1). B Aape ckaaakn oT/10;KeHUs MOABEPTHYTH KOHTAKTO-
BOoMy MeraMopdmamy (oporosukoBaHue, IPONAIUTA3ANAA) B Pe3yibTate BHE/-
peHns 371ech HUKHE-CPeJHeMIIOIeHOBRIX TLIACTOBHIX Tel H JaeK AHOPHTOBLIK
mopdupnToB, a TaK:Ke MTOK00GPa3HOil MHTPY3HH raddpo-THOPHTOB M HOPH-
tToB. B mpuipe;kHoil BocTOYHOI 30mHe palioHa B 9TOT mepHOI MPOH30NLT0 (op-
MEPOBAHHE CYOBYJKAHAYECKAX TeJ KBapUEBHIX MOPYHPOB M aibnOHTH3NDOBAH-
HBEIX PHOIAILHTOB-PHOIATOR.

CTpYRTYpHO-TeKTOHIYeCKIE OCOOGHHOCTH pailoHa B MUOIEHe ONperels-
NHCH PA3BNTIHEM KPYIHOTO CBON00GpA3HOTO TOAHATHA. Teppurennse ocagoafbe
oOpasoBaHuA OTBETAIOT ATANy Pa3BUTHHA TePPHTOPHA KaK YYacTKA BHENTHeH
HeBYJIKAHHYECKOH TYTH, a HHTPY3NBHEE N CyOLYTKaHHYECKHe Tela HIKHEero —
CpeHero MIfoleHa TPOABIAIOTCA Yike Ha (pPoHTE BYIRAHAYECKOTO IOACA.
Byaxagnueckine anmapaTtsl HAXOAWAUCH B 9TO BpeMsA 3aflafiHee u AX IPOJYRTH
B He3HAYNTeTLHOM 00bEeMe BCTPRUeHBl Ha 3amajiioil i ceBepHOM oKpanHax paii-
ona (cMm. puc. 1).

Acconuanis MANePaJOB-BKPAIJICHHAKOB B WATPY3MBHHX W BYIRAHUYE-
CKHX II0OpPOTax MUOIeHA J0BOIRHO opmHooOpasHa. Ilns pama Gasaner—amfe-
SHT—JALHT, KOTOPHIE CYIECTEeHHO UBMEHeHH, & Takke AA radipo-1noputos
¥ JMOPHUTOB XapakTepHH (EHOKPHCTAIIH TJIarHOKJIa3a, KINHONIPOKCeHa,
peske — oproumpokcena u amdubona (aHJE3UTH, AauUTh). Brpamnennuru
B KBapiesnX mopdupax, DPHOAANUTAX I PHOIUTAX CYOBY/IKAaHHYECKAX T
IPeICTABIeHE IJIATHOKIA30M, KBapleM, B acCOMUAINH ¢ KOTOPBIMM MHOTIA
IpHCYTCTBYIOT aM(u{o/, KIMHO- W OPTOOHPOKCEH.

Bepxunit cTpyKTypHHI 8Ta ¢Jara0T POPH30ETAIBHO 3alJeraloniie KoM-
IIEKCH BYJIKAHHUECKIX IOPOJ M CYOBYJIKAaHHYECKHE Teja BYJIKAHOTEHHOI
TOJIIA IJIMONEeH-1eTRePTHYNOr0 Bo3pacTa. ByJIKanoreHHas ToJINa ILTHOIEHA,
B OCHOBAHMM KOTOpOoii 3aneramT tydoROHTIOMepaThl, CJI0;KEHA JaBaMH, Ty-
thaym, tydoarsoMepataMm, a Takdie BYJKAHOTCHHO-IPOJIOBHATLHBIMA W BOJI-
HO-JICIHUKOBBIMIT OTJI0KeHIAME. [ Hee xapaxTepHB CcyOByJIKaHHYECKIE
TeJa MIPOKOT0 CTeRTPa coCTaBoB. JPysuBHEe I CyORYIKaHATECKHEe TOPOIH
npefacraBleHsl OasalpTaMu, aHfe3nTodaBATBTAMH, AaHJEe3NTAMH M peike —
pPHOATATAME I DUOJTTAMI.

B paitore mHpPoKO PA3BUTH HKCTPY3NBHHE Teda 0(a3albToB, AHIAE3MTO-
DazaJbTOR M aHAE3UTOB ¢ Merakpucramm ampubosa, peske mIarmok’aasza. JTim
OKCTPY3HN NMPOCTPAHCTBEHHO NMPHYPOUYCHE! K IOJIAM PacupocTpaHeHus IIHO-
IeHOBEIX BYJKaHUTOB W ABIAIOTCH, Kak Oy/ler mokasaHo jalee, MPoOayKTaMn
OIHOIEHOBOTO HTANa BYITKAHI3Ma.

B mekoroprix 13 NIMomeHOBHIX BYJKAHNMYECKIX 1[€HTPOB (cyOBYJIKaHM-
yecknit RoMuieKke Topsl CeanieBoil) 00HAPY:ReHB MEPexOoasl OT TOPQENPOBHX
nopox addysnBHOrO 00JMKA 70 NX MOTHOKPHCTAIIMIECKIX PasHOBITHOCTEIT,
npeicTaBagomue o060, BEPOATIO, CHCTEMY MATMOTOABOASININX KANAJIOB
BYJKAHOB. BRpAIIeHHAKN B JaBax W CYOBYJKAHHYECKNX IOPOJaX OCHOBHOTO
H cpegHeTo cOCTaBa IIPeCTaBIeHH 3JeCh IIATHORIA30M, KIHHO- H OPTOOHPO-
KCeHOM, OJHBHHOM W peike aMQuiosroMm.

Bregpenne axeTpysnit puoganuToB u PUOTHTOB NPOMBONING HA BaARIIO-
YUTeILHOM aTane OpPMIPOBAHNA IIAMONEHOBON BYIRaHOTeHHOH Toxmu. [lms
BTHX IIOPOJ] XapakTepHO IPHUCYTCTRUE ABYX PABJIMUHEIX aCCONMAINIH MAHepa-
JNOB-BKPAMIEHHHKOB: KBAPI, — OJIarnokiaas — aMpuio (pHogamuTsl I PHOIITH
ropsl MesiBeskbeil) I Kpapi-mirarnokaas-Guornt (pmoiutsl rophl Bapxartmoii).

Bynxarndgeckne meHTpPE IIHoIeHa TPHCYTCTBYIOT Ha Iore 1 Gojiee HITpPo-
K0 ma cepepe paifona, Ijle OHH PacIo.aranTcsa B 30HAX CeBePO-3amajHOTO MPo-
cTupannsg. Huchapie SKCTPY3NN 3aKJYATEIBHOTO HTalia TaK;ke HPIYPOYCHB
K HOIePEYHLIM 30HAM CeBepO-3amaJHoro TPOCTHPAHIM, IpHYeM OImoTHTCo-
Jlep;Ramiie IopoaLsl IPoABIAIOTCS B MeHTPaXbHLX I 3amagfHsX ¥IacTReX paii-
ona. Hammuame B mamoneHe 30H Takoro IPOCTAPAHNA OTPaskaeT, BEPOATHO,
MUOTEHOBLIT CTPYKTYDHEII IIaH, KOTOPHI, B CBOK 09Yepeih, XapakTepiuso-
BaJCA HaJNYIMEM aHTARINHAJILIOH CKIAMKI CRBEPO-3amajiHOro IpoCTHPAHNA.

Bynkanmgeckme ammapatsl 11 parMeHTH JaBOBOTO NJIATO TETBEPTHIHOIO
BO3pACTa B OCHOBHOM, TAK jKe KaK 1 IIHOI[eHOBBe 00pPa3oBaHmd, CKOHIEHT P~
PoBaHW Wa 3amajgHoil 1 ceBepHOIT oKpamHAX pailoHa, HO MeHee pacmpocTpaie-
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uel. VX pasMenienme CnA3aHO ¢ CHCTEMAMH pa3pblBHBIX HapyLIeHHHd cesepo-
BOCTOYHOTO M CYOMMPOTHOrO HANPABJIEHNA, NPOTATHBAIOMUMICA K BOCTORY
or [laparynckoro rpafena, a TaK:Ke ¢ PasjIOMHLIMI 30HAMI CeBEepPO-3amagHOTo
nanpasaenns (moamnaa p. DBoa. Bumoil, jowmmoe noGepempe ABaunHCROR
OVXTHI).

JlaBnr maeiicToieHa npencTaBJeHBl OasanbTaMm, amgesnTobas3anahLTaMi
I aHjesnTaMi, KOTOphIe CJaraioT Jamie HeGoIbNIne 10 BeJANInHe CYyIIecTBeHHO0
JPOPOBAHHbIE By IKaHNYeCKIe TOCTPOHKA THIA CTPATOBY AKkanoB (e, puc, 1),
B accommarnn MuHepanoB-BRpaAIIEHHIKOB B HAX NPHCYTCTRBYIOT IJIATTOKIAS,
QJNBHH, KJANHO- H OPTOIHPOKCEH.

3acay:RNBaeT BHUMAHIA IPOABJICHIE B paiione B HIGKHEM —CPEeIHEM IIeki-
CTOIleHe BHICOKOKAJmeBHX aHAe3uToB. OHM JOKAJIN30BAHBE B [OJOCE CeBepo-
3a0AHOI0 MPOCTHPAHNA U CJIAraloT JABOBLIH MOKPOB Ha Miice asak w m-ose
HKpamennnankosa (axpatopusi Apaunnckoil 6yxrtet) [Baayes u pgp., 1985].
Acconuaiiing BRPANJeHHNKOB B BBCOROKANNEBHX AHAL3NTAX IpeacTaBsliena
TIAaTHOKJIA30M, KJIMHO- T OPTONHPOKCEHOM.

TosoneHoBEe IMJIAKOBBIE KOHYCHL ¢ HEGOJMLUIEM O0BLEMOM JIaB ABIAITCH
ofipasoBaHmAMHE 3aKJII0YATE]IHHOTO APEAJBLHOI0 HTAla BYJARAHMYECKON med-
TeAbHOCTH. ByJIKaHUTE, COOTBETCTBYIOUINE TI0 COCTABY 0aszanpTaM H aH/e3H-
TDGaBaﬂbTaM, IMEeT OJUBHH-IJIAIMOKJIA30BYI0 WJIH OJHBHH-ILIATHOR/IA3-
KJINHONMAPOKCEHOBY0 accornuanuu GeHokpucraiios.

IIpn oGpasoBannn BePXHET0 CTPYKTYPHOIO aTa:ka B PailoHe IIPONCXOUIN
nunddepennmposanusie GJOKOBBE JBU/KEHHS Ha (hOHE IIPOJOJKAIOIMErocsa 00~
mero mogHATHA. B sToT mepmox spech mpomsounto sagozkenune llaparyuckoro
rpatena m rpabeHoolpasmoit genpeccun Apaunuckoil 6yxtel. llociaennss pxo-
JuT B cucteMy 6a0kos Maako-llerponasiosckoil 30HEI PasiIoOMHLIX JIHCIOKA-
nuii. B romgomenoBoe BpeMsA B 30He aKTHBH3HPOBATICH HPOIECCH PABIOMHON
rekronnkn [JImurpmes mw ap., 1974].

Takum 00pasoM, B ILTHONEH-YETBEPTUYHOE BPEMd TEPpPHTOPHA HMeeT BBI-

_COKYIO CTeNeHb BYJKAHMYECKOI AKTHBHOCTH M B HTOM OTHOIIGHHH PAa3BHBACTCH
yike KAk yuacTok (poHTa BYJAKAHUYECKOTO MOACA.

FTEOXMMMHYECKHE OCOBEHHOCTH MATMATU3IMA

BonpImAACTBO NOPOL OCHOBHOTO W CPEAHEro COCTAaBa, a Takke ampuon-
cojlep;Kale PHOLAINTLL I PHOJHTEL HIZKHE-CPeJHCMI0LeHOBOTO H IO eHO-
BOTO BO3pacTa IPHHALIEAAT M3BECTKOBO-MieaouHoll cepun (pue. 2). Jlnms
HEKOTOpHle TOYKH cocTaBos Ha puarpamye K,0—Si0,; orsevaior nuskoramme-
BHIM pasmosmjHocTAM. lloCiIefnne /A IJAMOMEHOBLIX ITOPOX COOTBETCTBYIOT
B 00JBIICH MEpe JTaBaM HURHIX TOPH30HTOR BYJIKAHOI@HHON TOJILH, 0CHOBHBIM
110 COCTaBY WIeHAM PAaHHEI0 CyOBYIRaHMYeCKOro KoMiekca ropst Cenbaenoit,
SKCTPY3WBHEIM 00pasoBaHUAM ¢ Merakpuctamn aMdmGona H pHoOgammTaM
axerpysun ropsl Megsessneil, pacioioskeHHol Ha Hobepe;Rbe OKeaHa.

B 1o ske BpeMsa Kag B MHOIEHOBBIX, TaK M B IIIHOINEHOBEIX MarMaTHIec KX
acconualHax M0POJ MMeTCA PASHOBHIHOCTH ¢ MOBRIIEHHKMM cojepsranmen I,
TATOTEONe K TI0110 BHCOKOKAJMEBOH WM3BECTKOBO-IIEI0YHOI ceprm (M.
puc. 2). Tarkue o0pasoBaHUs IJNOIEHOBOTO BO3PACTA COOTBETCTBYIOT JOCTA-
TouHO 00ocoDMenHoil Tpynme WOPoJ aHe3nT-J{allT-PIoJNTOBOT0 COCTaBa.
Omnn o6pasyoT 9aimme Bcero CyOBYyIKaHIIeCKue Teqa (Taiikm, DRCTPY3HM) mo3a-
HUX BTANOB BYJKAHIMYeCKOH [eATeTbHOCTH I PACIOIOKEHK BOJIHBI 30H Cese-
PO-3amMaHOr0 TPOCTHPAHUA B IEHTPAIBHBIX I TRITOBEIX Y4ACTRAX paiioHA.
Pnoanter ¢ nosmmrenusiy cofiepskanmeM K ofuumno comepskar 01oTnt.

Iloas cocTaBoB MarMaTHIECKIX MOPOJ HIGKHE-CPEHEMITOeHOBOT0 I TR0~
1eHosoro so3pacrta Ha jguarpamme AFM cosmagaioT, HO HNMEIOT BMECTe ¢ TeM
Heroropeie oTamaua (puc. 3). Tar, Oasanersl mameueHa Gosee FKeJICBNCTHE,
a GHoTHTCOAE P RAIHE PIHOJIUTE 3TOT0 Bo3pacTa 000COGIEHE 0T TVIABHOTO IO
COCTABOB HOPOJ] 32 CHYET MOBLINIEHHOM IMeroyrocT. TOYRM COCTAROB M MIOIe-
HOBEIX, M ILTIOLEHOBBEIX IIOPOJ HA YRABAHHOH JuUarpaMme T0RATCS B II0JE
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Puc. 2. [narpamma K,0 — Si0, pua nospHexaiino3oficknX MArMarnyecKnx mopofp mcclne-
Jayemoro paiiona.

1—7 — MOJIst ¥ TOMKM COCTABOB MOPON: Tojolena (1), CpeaHero — BepxHero njeifcrouena (2), BBICOKO-
KAIWEBBIX J1aB HUHKHEr0 — cpenHero mielferoiena (3), PKCTPYBUBHBIX TMOPOR ¢ merakpucramu ampuboma
(4), MJMOIEHOBLIX JIAB U CYOBYJIKAHWICCKUX TeJl (5), cYOBYJIKAHHIECKOTO KomILiekca ropel Cenbaesoit (6),
mHOLena (7); 8 — rpanmnisl cepuit lmo Peccerillo, Taylor, 1976].
1 — ampubosicogepiamue puOAATNTEL ¥ PUOJIMTH TUIMONEHA; 11 — BLICOKOKANIMEBBIE BYJIKAHUTH ILIMO-
nena; 111 — BYJKaHNTBL OCHOBHOTO M CpPEIHEero COCTABOB M3BECTHOBO-IIeT0YHOMN cepun niamonena. ITogasa
cocTaBoB  cepmii: BHKMII — BHCOKOKAIMeBoil uaBecTKOBo-mieniounoil, MHII — waBecTHOBO-MEI0YHOI,
HHK — HH3KOKa/NeBoii,

H3BECTKOBO-IENOYHON CepHA, 38 HMCKIKYeHHeM HH3KOKAJIAEBHIX pa3HOBH[I-
HOCTEH, M COOTBETCTBYIOT BBOJIONHOHHOMY TPeHJY COCTABOB T'HIEPCTCHOBOM
cepun [mo Kuno, 19591

Pacupejeienne neTporeHHBIX i PeJKIX DJIEMEHTOB B HOPOJAAX H3BECTKOBO-
MEeA0YHON Cepyy MMONEHA M NINONeHa YKashipaeT HA HEKOTOPYW 0OOTamien-
HOCTH raf0po-IHOPUTOB W JOHOPHTOR (MHOIlEHOBAA HMHTPY3HA Iora paiioHa)
MgO, Rb, Th, Ni, Cr, a rakie Ha MeHblmide YpoBHH comep:kammit Al,O,,
NayO, Sr, Pb, Sn u B mo ornomenuio K angesntoda3aIbTaM M aHAE3HTAM Ja-
BOBOHM TONIM IAMONEHOBOTO BO3pacta (rabx. 1, 2; pue. 4, 5). Hpusse pac-
npeeTeHns HOPMAPOBAHHEIX COAepkaHuil Niisi raG0po-THOPHTOR M IHOPHTOR,
¢ O[LHOM CTOPOHEI, H AuiA 6a3aJbTOB M AHAE3HTOB, ¢ IPYTOil, coBnamaior (puc. 6).
Tawke cymecTseHHO He oTauvaiores n cymmbl P39 + Y (rafa. 3). Crerrph
P39 artux obpasopanmii MMEKT TEHAEHIUIO K NPeodjaJaHuio Comep:Ralimii
JerkuX JTAHTAHOMIOB HAJ THREIHIMH, YTO SBJISETCS XapaKTepHOH ocoheH-
HOCTHIO IOPOJ M3BECTKOBO-INE04YHO# cepnn HaMyaTkn 110 cpaBHeHHIO ¢ HA3KO-
kaameseiMi oOpaszopaunamu ([Ilysankos w ap., 19841, cM. takike craThio
0. H. Bonmana m coaBTOPOB B HACT. cOOPHHKE).

Basanprer namoneHoporo cyosyaranmdeckoro rommiexca ropm Cenpge-
BOIl YACTHIHO HACJERYIOT DPeJKOdJIEMEHTHHIH COCTAB MHOIEGHOBBIX MHTPY3HB-
Heix mopon. OHEM WMeIOT MO cpaBHeHUID ¢ (GA3aJILTAMI JABOBOH TOJIM TIJIHO-
1leHa TOBLIIEHHBIe conep:kanusa Be, W, B u nonmxensse — Sr, Ph. B cpow
ouepenb, 0asalbThl HKCTPYBHBHOM Qamum, cofep;Kamime MerakpHCTHL am@n-
Goaa, Tak ke Kak U 6asanasTsl ropu Celbieroil, obeqHeHs Sr, HO BMeCTe ¢ TeM
HMeIOT HH3KHe KoHuentpanuu eme w Zn, Pb, Sn. Ni, Cr, Cu, Be, F, Th, U.

Bricokokanuesble PHOTHUTH LIANOIEHA, B OTJAHYME OT CBONX M3BECTKOBO-
IeJIOUHEIX H HH3KOKA/MEBLIX aHaI0TOB, CONEP:;KAT IOBHIMIGHHBIE KOHIEHTpA-
uuw Ba, Pb, Be, B n nonmmxennre — Sr, a caMble KpeMHEKHCJIbIe pasHOBU[-
HOCTH XapaKkTepuayoTca, KPoMe TOro, OTHOCHTEAbHO BRICOKHMHA CONeD/RAHUAMI
eme u Li,Rb, Zn, U, Th (cm. 1aGa. 1, 2).

B orHowenne pacnpenenenna P39 s mopomax mimonena orMeqaercs cie-
nywomee. Kpusbie pacnpejeieHns HOPMUPOBAHHLIX cofeps:kanuit P39 B obpa-
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Xumnuecknii cocrap (%) m comepsraHnsa peknx saemeHTor (r/T) B HO3IHE

o 1 T 3 4 5 6 7 8
Si0, 53,74 58,06 47,15 49,68 55,03 59,78 67,16 69,25
TiO, 0,88 0,82 0,94 0,95 0,75 0,84 0,64 0,33
Al,0q 16,18 16,76 19,03 19,38 18,06 17,20 14,39 13,77
FeyOq 2,26 343 5,42 4,39 3,85 3,88 2,07 1,61
FeQ 6,23 4,74 5,01 5,12 3,84 2,74 1,58 1,11
MnO 0,16 0,10 0,18 0,18 0,21 0,18 0,10 0,06
MgO 6,55 2.72 5,61 4,60 4,20 2,17 1,46 1,08
Ca0 8,75 6.37 10,78 9,85 7,57 5,42 2,40 2,35
Na,0 2,70 3,36 2,65 2,87 3,28 4,06 3,90 3,69
K,0 0,98 1,58 0,57 0,77 1,13 1,53 2,74 1,62
P;0; 0,16 0,14 0,14 0,20 t},21 0,25 0,13 04,07
H_ZO-I“I: 1.42 1,74 2,45 1,82 1,40 1,85 3,21 4,82
Z,..| 100,0 99,52 99,63 99,81 99,53 99,90 99,78 99,76
n 1 4 12 16 6 8 3 5
Li 9 3 4.5(11) 5(12) 6(2) 6(7) 7(2) 9(3)
Rb 20 21 10(10) 11(12) 12(2) 16(7) 30(2) 35(3)
Ba 290 500 232(5) 327(11) | 320(2) 628(4) 575(2) 895(2)
Sr 350 340 512(5) 589(11) 585 461(4) 185(2) 415(2)
Zn 176G 72 175(4). 177(7) 180 165(4) 128(2) 11G(2)
Pb 2.3 4,6 2,4(4) 4,3(5) 4,5 8,7(3) 6,9(2) 8,1(2)
Sn 1.7 1,9 1,9(4) 1,6(5) 2,3 2(3) 2,1(2) 1,4(2)
Co 2% 23 31(4) 27(6) 18 14(4) 4(2) 5
Ni 52 10 32(4) 26(6) 11 8(4) 4(2) 1
Cr 110 84 63(3) 52(6) 20 9(3) 6 2.5
v 230 240 443(4) 355(6) 235 134(3) 30(2) 49
Cn a6 36 245(4) | 198(6) 82 47(4) 26(2) 7(2)
w 0,24 0,26 0,29 0,24 0,24 0,31 0,81 0,24
Be 1,15 1,85 [ 0,98(3) | 0,73(5) 0,60 1,12(3) 1,2(2) 1,0
B 9 5 40(3) 16(5) 32 30(3) 16(2) 3
F 320 390 303(3) | 272(5) 365 373(3) 305(2) 240
ODpumeuvanne 1—12 — mnouen: 1 — raddpo-muoput, 2 — auopnut; mumouen: 3 — Gasa bt
7 — maunrt, 8 — puojganuT ropel MeaBesbeii, 9 — puomanur, 10 — puoamur ropst Bapxarwoit, 11 —
anpesuTofasaibT, 14 — BHICOKOKAJ meBBIT aupmesur, 15 — 6asaabr, 16 — aupmeswrobasanbr; 17, 18 —

Hax — AHAJWIOB PEAKNX 2JIeMeHTOB. XHMUYeCKHe AHAIM3Bl BHIIOJHeHBl B MHCTUTYTe BYJIKAHOJIOTIN
B. A. IIncapcran. Cogep:annfA peiKNX JJeMEHTOB B mopouax onpeneaenst B TEOXHW CO AH CCCP,
S8r — penTrenocméKTpa bHE  wmetom), A. M. Kysmeumosa (Ph, Zn, 8Sn — choextpa’gensii Metom),
Y, Cu — cnexrTpanbusbii meron), JI. II. Kosanb (W — cnexrpoXumuieckuii meron).

3osaHnAX d(hdys3nuBHOIl Qanuu THIWYHEL IIA TOPOJ] H3BECTKOBO-MEI0UHON ce-
pun, a rpadurn P39 nas GasansTos u aHme3snT00a3aNbTOB ¢ METaKPHCTAMMI
ampnbona m wommierca ropil Cenbesoll MOMAAT B HOJE HHA3KOKAJIHEBOM
(TomemToOBOM) cepmm, XOTA HMEIT OTHOCHTENBHO (o0jiee HU3KHE COJepsKAHILT
rayreanx P39 (em. pume. 6).

B menrom mo mepe yBemndeHumA KPEeMHEKHCIOTHOCTH TODPOX 3TOTO 3Tana
ByJRaHM3Ma cyMMa copepskanmit P39 yseamunsaercs m B obys3usHEX, U B
cyOBy IKaHmgeckux obpasosamsx (cm. rabua. 3). HambGonaemme comepsramms
P39 cpenn mumonenosbix ByJAKaHuTOR Hada0manwTeA B ganurax agdysnenoi
damuu, a Eu-vmamMmym yceraHoslieHn aua 6a3albTOB M3BECTKOBO-IIEIOYHOM
cepum.

Cosepmenno nuoil xapakTep pacupepeinesnsa P39 ormeuaercs B ampn-
Goscomepskamux pHOKAIMTAX T OHOTHTCOAEPIKAIMMIX PHOIHTAX IKCTPYBUBHOMN
danuu namonena. Kpusble HOpMUPOBAaHHEIX COTEPKAHMI A HUX UCHTHYHEL,
XOTA QI PUORamuToB OTMedaercA Eu-MakCHMyM, TOrjga Kak B PHOJHTAX
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Tadanna 1
KaiiHo30lcKknX MarmMarnyecknx mnopojax (IOro-Boerounas Kamuarka)

9 10 it 12 13 14 15 16 17 i8
70,05 74,16 | 48,40 56,93 |53,81| 58,44 |51,22]55,24 50,45 | 54,70
0,45 0,19 0,90 068 | 1,26 1,14 | 1,00 0,74 1,04 | 0,80
14,40 13,23 | 19.3 18,99 |18,38| 16,10 |17,79 19,05 17,37 | 18,29
1,42 0,80 5,03 361 | 253 4,35 | 3,69| 3,51 4,22 | 4,62
1,49 1,13 3,72 338 | 475 283 | 555| 4,04 547 | 4,35
0,06 0,07 017 015 | 0,09 0,09 | 048] 0,21 0,18 | 0,16
1,12 0,37 516 208 | 360 320 | 605| 3,50 7,35 | 4,01
2,31 1.00 9,63 729 | 740 58 | 958| 7.58 910 | 8,34
4,00 3,95 2,80 413 | 368 3,55 | 3,03| 3,89 2,89 | 2,96
3,29 3,56 0,61 08 | 207 2,76 | 095 1,06 1,05 | 1,27
0,10 0,02 0,13 024 | 028 03t | 026] 018 0,26 | 0,16
1,28 1,66 2,67 0,77 | 092 057 | 043] 044 0,80 | 0,21

99,77 100,23 99,52 100,09 | 98,77 | 99,21 |99,73 | 99,74 100,18 | 99,87

4 9 6 1 1 3 9 2 12 1
19(3) 28(9) 6(3) 7 1" 11(3) 68) 8@ | 6,5(11) 7
75(3) 66(9) 9(3) 13 22 | 66(3) 98| 92 | 16,5011) | 20
£55(4) | 968(9) | 190(3) 400 | 800 | 760(2) | 284(8)| 310(2) | 377(11) | 500
165(4) | 194(9) | 477(3) 540 | 480 | 550(2) |575(8)| 490r2) | 553(11) | 500
42(4) 61(3) | 97(2) 210 85 | 1202) |1228)| 722) | 162(9) | 110
15(4) 16(3) | 2,72 6,6 10 | 12 |4408)] 432 | 539 | 9.1
248 | 1,83 | 1,2(2) 22 | 23| 27@ |178)]1.72) | 2009 | 2,6
20(3) 2 34(2) 14 12 | 202 | 3u®)| 212) | 30¢10) | 28
6,7(3) 32) | 18(2) 7 20 | 202 | 778 112 | 7910) | 18
10.5(3) 42) | 17(2) 68 36 | 32(2) |164(8)| 32 | 179¢10) | 35
39 12(2) | 380(2) 220 240 | 215(2) | 349(8)| 330(2) | 262(10) | 270
33(3) 6(2) | 140(2) 45 110 | 123(2) | 113(8)] 93(2) | 109(10) | 180
1,2 0,3 0,24 02 | 060 034 | 024| 0,24 0,27 | 045
1,22) | 1,053) | 0,6(2) 1,2 1,55 1,612) [0,91(80,98(2) | 1,28(8) | 1,0
69(2) 61(3) | 202) 32 110 | 212(2) | 21(8) 28(2) | 35(8) | 126

402 | 2273) | 1152) 210 | 250 | 350(2) |323(8)|250(2) | 263(8) | 400

CYOBYJIKAHNMECKOTO KoMILiekca Topsl Cenbaevoii, 4 — Oazanbr, 5 — anmeantobaszanbT, 6 — ammeant!
GasanbT, 12 — anpeanrolasaibT ¢ MerakpucramMmu ampnbosaa; 13—16 mueiicronen: 13 — BriCOKOKaTNeBBIA
roaonen: 17 — GasanbT, 18 — anmesawrobaszaabT. N — YNCJA0 AHAJINZ0B XUMHYECKOI'0 COCTaBa, B CKOG-
ABHIL AH CCCP, anamuruk JI. T'. Baiinaesa n 8 TEOXH CO AH CCCP, anamntuku T. H. I'yHnuera,
anasurnsn C. H. HIwraposa (Li, Rb — meron naamennoit goromerpiun), A. JI. ®unkeabmreiin (Ba,
H. A. Murpodanosa, J1. JI. Ilerpos (Be, B, F — crnexrpaabubii meton), JI. H. Opnapeesa (Co, Ni, Cr,

¢ BKpamJeHHMKamMn Omotura, HaoGopor, HaGmwpaerca raybokmit Eu-MuHB-
myM. CopepsKannd TAMKENHX JTaHTAHOHWIOB B DTHX 00pas30BaHWAX, 10 CpaBHe-
HHUIO CO BCEMM JIPYTMMH PaccMaTpPHBAeMBIMH HOPOJAMH, caMble HEU3KHE, a rpa-
(KN HOPMUPOBAHHBIX cojep:ranmit serknx P39 pesko monmkawoTes oT ypos-
HA aHfe3nTobasanpTon n Gasanwpros addysupnoit ¢anun. Kpome Toro, B puo-
JannTax W PHOJHTAX DKCTPY3Hil pailoHa HoOHWKeHH cofep:Kanma P39 mo
CPABHEHUIO ¢ PHOJHUTAMH JIPYIHX BYJKaHHYeCKHX cTpykryp Bocrounoit Ham-
garkn (B. JI. Ilammypa, yerHoe cooGmenne).

[Toponsr addysnsroil Qanum YeTBEPTHUYNHIX BYJKAHHYECKNX IOCTPOEK
TaK;Ke OTHOCHATCA K HM3BECTKOBO-NesouHOi cepuu. Ilpuyem oGpasopanusa 3sa-
KJII0YATEeIBHOTO, TOJOIEHOBOTO, 3Tala BYJKAHHAMA OO0 CPABHEHUIO C IOPOAA-
Mu Gojiee paHHEro BO3pacTa HecKodbKo oforamenst K,0 (cMm. puc. 2).

Cpenn mopoj; 9eTBePTAYHOT0 KOMIIEKCA BHICOKOKAJHMEBHIMI pas3HOBHIHOC-
TAMH ABAAIOTCHA, KaK yike 0TMeYaloch, aHAE3NTH I0:KHOTO mofepe:kpa ABauWH-
ckoii Oyxter. Oum o0pasyloT KOPOTKI BBONIOIMOHHBIT pAx cocTaBoB. Tak,
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Puc. 3. [narpamma AFM pna nosgaeraiinosoiickux marmatnuccknx uopop (A = Na,0 -
K;0; F = 0,9Fe, 05+ FeO; M = MgO).

Yeo. obosn. 1—7 — oM, 5a puc. 2; § — rpanuyHLe JUpNK noneit cocraBos cepuii [no Kuno, 19591: HRS —
runepcredoBoi, PRS — nummonnrosoli, CA — nasecTioBo-mejiounoif, TH — Toneutonoii.
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Puc. 4. [inarpamma CaO — MgO ana nozpHekaiiRo30iicKIX MAaTMaTHYecKuxX TOpoR.

1—3 — TOUKH COCTABOB M MBOJUHUN KPEMHEKNCIOTHOCTH (A3aJbTOR N AHIesNTOGARAIbTOR IaNoeRa (1),

CPEeAHero — Bepxuero naefieronena (2), rogouena (4); 4 — TOUKY COCTABOB M YPOBEHb KPEMHEHHCI0THO-
; CTH DKCTDYAIMBHBIX [Opoa ¢ Merakpucramu ampuioaa.

Watepsase Si0., rmbpaunsie A8 NoCTpoeRuA uac mHi, nae. Y% wmonen — 46—49; 50—51

cpepnnit — vepxunit naefficronen — 46—49; 50—51; 52—56, roaones — A8—49; H0—51; §




Tadbauma 2

Comepsanme U, Th s marmarmuecknx mopogax (IOro-Bocrounas
Kamuargka), r/r

Ne m/m 8i0, K,0 18] Th Th/U
1 (1) 58,06 1,58 0,71 2,5 3,52
2 (2) 46,97 0,55 0,21 0,27 1,29
3 {4) 50,36 0,79 0,40 0,56 1,40
4 (1) 54,78 0,72 0,47 0,26 0,55
5(2) 60,14 1,36 0,80 1,15 1,44
6 (2) 68,57 1,98 1,38 2,20 1,59
7(2) 73,92 3,69 2.80 5,15 1,84
8 (1) 49,64 058 | 008 | 028 | 350
9 (1) 56,93 0,84 0,44 0,55 1,25

10 (1) 58,44 2,76 2,35 3,70 1,57
11 (2) 50,40 0,67 0,18 0.44 2,44
12 (1) 50,62 0,72 0.55 0,57 1,04

Mpumeuanwe, | — quopnr, Muored; 2—9 — mimouen: 2 —
GazanbT cyYOBY/IKapnnIeckoro Kommgerca Topw CenbaeBoit, 3 — GazanbT,
4 — ampesuroGasanbr, H — aHpgeanr, 6 — puonanutT Topb Mennembeil,
7 — pnoganr ropw Bapxarnoit, 8 — Bazaner, 9 — apjaesnrobasallbT ¢ Me~
ragpucramu ampudona; 10, 11 — maeiicronen: 10 — BHCOKOKATHEBBIA an-
neant, 11 — Gasanpr; 12 — Gasaner, rojoues. B ckofKax — KOJM4ecTBo
anannaon, Cogepmannn U u Th onpepeniensl TaMma-COeKTPaIbHBIM METO-
aom B HPul' CO AH CCCP 10, M. IIysaHKOBBIM.

penkne 00pasiBl HOJNOCYATEIX JIAB HOKPOBA OTHOCATCA K BHCOKOKAJHEBBLIM
argeantobazanbTam (eMm. taba. 1).

Ha muarpamye AFM nopopst By IKaHOB 9eTBePTUIHOTO BO3PACTA, IO CPaB-
HEHNI0 ¢ MIMONEHOBRIMHE TOPOaMi, XapaKTepUu3yOTCs OTHOCHTENLHO HI3KOM
7KeJIe3MCTOCThI0 W HMOBBINEHHON MarmesmajbHOCTHIO. HpoMme Toro, uerBepTmd-
HEle 00pa30BaHNA, TaK jKe KAK M IOPOJE MIOIEHOBOrO M TJIHOIEHOBOTO BO3-
pacTa, monajalnT B I0Je COCTABOB TMOEPCTEHOBOM CEpHM.

HOCJIGIIOB&TEJ’[LHOE BO3pacTaHue MarHe3dnajlbHOCTH BYJKAHHTOB OT mamo-
neHa K rojoueHy orueriuso supro na jpuarpamme CaO—MgO (em. pme. 4).
Snecs HabmwHaeTcs, 9To 06a3aJbThl M YaCTh AHIEBNTODA3ATBTOR CpefHe-BepX-
HeITeHCTONEHOBLIX CTPATOBYJIKAHOB WMEIOT, B OTJIHYME OT IOPOJN IJIHONEHa,
nosuimeHunie cofepskanus MgO, a yposens kKonnentpaunii CaO B HEX ocraet-
€A TAaKWM j;ke. BynKaHUTH TosoeRa Tak;Ke BHICOKOMATHE3HaJbHLL, HO COfep-
swanusg Ca0 B unx Goaee Humakue. B angesuTobazalnbrax ILIHOTEH-TeTBEDTHY-
HOTO Bo3pacTa pasiamuus no xomnenrpanmaMm CaO u MgO nocremenwo ctu-
paloTcs.

TaGauna d

Copepanne P33 m Y B marmarmuecknx mopojax (I0ro-Boerounan
Kamuarka), 1/T

=
,f}:l La Ce | Pr | Nd Sm | Eu Gd | Dy Ho Er | Yb| Lu X E‘ Z P39+Y
1 (14 [20] =19 |4 |10 |27]|35[10 | —[25] — | 23| 44| 87,7
2 114 (33(25(18 (45(1.3 (4,9(58({1,4 {35]27] — (22 52| 113,6
3 | 55|13|15] 95]/29[1.1 |27|3.0]/06 |[241]1,7|025]15| 32| 5885
4 (11 | 23|35][18 |4,7[0,93]43(4,6]|1,0 [29]25]033|20]| 44| 96,76
5 |14 | 2932017 |55)15 |48/56/[4,3 |3,0]32)043] 19 44| 107,53
6 |18 |39 |44(25 [78[21 |72]82(1,9 [47]39|1,00]|26( 46| 149,2
7 110 |32 — |12 |20(12 |18|20| — | = |1,5]004| 12| 6,7 | 74,54
8 |13 |27)25]12 |2.2{03 |22|20]056|1,4]1.6|/004]| 16| 81| 80,8
9 | 78|16 —[13 |4 [1,2 [3.2[38]08 [29]25]040[ 19 31 74,6
10 (15 [35(34]22 51|11 |58]56(1.0 [31]29|027]| 21|52 12097
11 | 96[20] — |15 |531095|3,1]131]|078]|21|21[050] 18| 46| 80,53

IOIpumevanne. 1, 2~ muouen: 1 — rabGpo-mmopur, 2 — munopnt; 3—9 — njamonen: 3 —
Gasanpt cy0BYAKaHUYeCcKOT0 KOMIIeKca ropbl CenbueBoit, 4 — Gasanbr, 5 — anmesur, 6 — gauur, 7 —
puOmAINT Topw MepBewibeif, 8 — puogmT ropw BapxaTthoil, 9 — anpeanTo6a3aJbT ¢ METAKPHCTAMH AM-
¢ubona; 10, 11 — naeiicrouen: 10 — BHCOKOKAJMeRBIH angesnt, 11 — GasaibrT. AHAIM3Bl BBHITOJIHEHb
B 'EOXH CO AH CCCP crneKTpajbHBIM METONOM € MpefBAPHTE/ILHBM XHUMIMecKnM oforameHueM, ana-
autnkn JI. A, Yyeamosa, E. B. CMupHoBa.
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Ha gmarpamve CaO—NMgO, Takuy 06pa3oM, TeTKO pasgensiorest HOP OB
pasmoro pospacra. B casm ¢ 9THM Ha Heil MOKHO YTOYHHTH BO3PACTHYIO IO~
SHIUI0 HKCTPYBHUBHBIX HOPOJ € Merakpucramu am@mbona, TeoJOrHYECKHT
B3aHMOOTHOINGHAS KOTOPHIX €O CTPATHPUIHPOBAHHLIME 0GPAa30BAHHAMA [0
KOHI[a He BHACHEHH. Bce Toukm cocTaBoB 85THX MOPOX M0KATCA HA M30MHHAME,
COOTBETCTBYIOMHE II0 KPeMHEKHCIOTHOCTH NOPOMaM ILIHONEHOBHIX BY/IKA-
HHATOB.
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Pye. 5. Jnarpavmuar K — Ba (a), K — Sr (6), Sn — Pb (s), Zn — Cu (2), Co — V (3),
Ni — Cr (e), Be — F (), F/B — Si0, (3)-
Ve, ofosH, 1—7 M. HA puc, 2; § — HaAUPABIPHME W3MEHEHITA COCTABOB HOPOX WHTPY3uN OT rafbpo-

mopuroB B guoputam. I III — to e, 4ro va pue. 2, 11 — GuoTnrcoaeprhaiiie BbICOKOKA/IIEBbIE
PHOITITH,

B Gasaxprax CTPATOBYJIKAHOB CPENHEr0—BEPXHET0 IIEHCTOIeHa, B OT-
Juade 0T IUTHOIEHOBBIX Mopom, Goxee seicorn comep:wanus MgO, Co, Ni, Cr,
Be, B u uuskun — Al,O,, Zn, Cu opu cXoHHX KOHI[EHTPAIUAX APYLHX Hie-
MmentToB. B ammesnrofazanbTax CTPATOBYIKAHOB STOI0 BO3PACTAa OTMEYaeTCH
yeeaunaenne Co, V, Be u ymensmenune Sn, Cr, F (cm. Taa. 1, puc. 5, 6—3).
llo cpaBHenmio ¢ raGopo-gmopuraMu MuoieHa (Ga3ajbThl N aHAe3uT00a3aIbTH
IJIeficTOIeHA MMEIOT IOBhINIeHHKe KoHumenTparmun Sr, Pb, V, B n muakue —
Rb,Zing Ni, L.

Copep:xanusa P39 B Gasanprax crpatopyikaHos Onusku K Oasaibram
M3BECTKOBO-MIEN0YHOM cepun mianorneHa (cm. taba. 3, puc. (). 3aeck caenyer
OTMETHTb JIMIIb HECKOJBKO MEHBUIHE KOHIEHTPAalud B MePBEIX TAMKEIBIX JaH-
TAHOMAOB M oTCyTcTBHEe B HUX Eu-Munumyma. Kpome Toro, 6asanbpT mieicTo-
IeHa MMEIT CYIecTBeHHO Gouabmme comep:aannd derkux P30 mo otHomeHuno
K TIJIHOIEHOBLIM GyﬁByHRaHI’I'{GCHﬂM noponaM ¢ HH3KMMH CO}IepH\"HHHHMH K
(cm. puc. 6).

BasaabpTsl 1 augesnTofasadbThl 3aKJ0YATEILHOIO, TOJIOIEHOBOTO, BTAA
BYJIKAHA3MA, II0 CPABHEHHIO C ILTIOIEHOBHIMH M CpejlHe-BepXHemIeicToneHo-
BEIMI Topoxamn, oboramenst Rb, Ba, Pb, Sn, Ni, Cr, Be, W (cm. Tadm. 1,
puc. ). llpmuem or mielicTomeHa K ToJ0IEHY OTMEYAETCH POCT COMEPHKAHII
Zn, Co, U, Th u TiO,, MgO, K,0, a xoruenrpauuu V u Al,O,, Na,0 nounu-
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Puc. 6. Pacnpepeienie HOPMOpPYeMex cojepsgannii P39 pas MarmartnuecknX mopoj nc-
caeayeMoro pailona.

1 — GasaaeT CpegHero — BepXHEro TJeficToueHa; 2 — BRICOKORAIUEBDIT anjlesT HNMKHETO — CPEHero
naeficronena: §—7 — NAnoNeH: 3 — anjeautofazanst ¢ Merakpreramn ambubo.d, 4 — GA3AbT U AHIE-
30T JABOBOH TOomMu (Cpendes Mo ABYM aHajusaM), § — IanuT JaroBoit toauur, 4 — rpadmn GuoTnTeo-

LePKAIero PHoJdnTa ropel BapXatHoil i amMdubocoqep#amero pnogainTa ropsl Mensessbeli, 7 — Ga-
3a01bT cyOBYJIKAHIMMECKOr0 KoMIlekea ropel Ceabiesoit, 8 — muopnt u ra6ipo-gnopuT maTpyaun (cpej-
Hee 110 JIBVM aHajn: NM) MUOILEeH,

I, Il — noas RopMupoBanieX coiepwannil P30 1A 0CHOBHBIX M cpemnnX Mo cocTasy BydkannTon Kaw-
MATHN — NABeCTROBO-MENOMHDNA (1) 1 Inakokadnenoil (TosenTovoit) (11) cepnii [1lyuanmm n ap.. 1984}

marorea. OqHaKo B aHAE3MTO0A3AIBTAX ATHX BO3PACTOB COACPKAHIA YKasaH-
HBIX 3JJeMEeHTOB YaCTO OCTalwTCH Ha ﬁﬂl‘l{ﬁ(ﬂ)( ypOBHﬂX.

Bricokokannesnie aHAE3HTH HUGKHE-CPEIHEIICHCTOICHOBOIO BO3pacTa
TIO CPABHEHWIO ¢ OPOAME UBBeCTRORBO-TEI0YHON Coplt COALPIRAT OTHOCHTRN b
no Beicokne Kornentpann TiO,, K,0, P,O; u MgO, a takse Li, Rb, Ba, Pbh,
Sn, Cu, Be, B, U, Th. B oranune oT ByJKAHATOB IANOLEHA B HENX HOBLIITICHB!
copepsranna Co, Ni, Cr, Y, W, a rommuectra Zn nnke.

Ha rpadmure mopmuposanubsix cofepsxannit P39 snamo, uro yposun Jer-
KX JAHTAHOUJOB B BLICOKOKAJHEBHIX aHJE3UTAX HECKOJALKO MOBLIIICHBI 0 OT-
HOIEHNI0 K aHje3nTaM ILIHOIeHa, HO B I(JOM OTBeqaloT cOCTaBaM HOpPoj Ha3-
BECTKOBO-TEmouHoil cepun (cM. puc. 6). I1u oGpasopanmsa UMeOT TAyHORMIT
Eu-vuaumysm. B cBoto ouepensb, B BHICOKOKaJMeBHX adAe3nTo0asaJbTax 0THO-
curennto Beicokn Koumentpamun Ti0,, K,O u Li, Rb, Ba, Pb, Cu, Ni, Cr,
W, Be, B n muskn — Zn, Sr (em. Tada. 1).

OBCYMOEHME PE3YJIbTATOB

PesoMupys muimensmoskednble HaGJIOMEHHA To  Te0J0TO-CTPYRTYPHOM
W TeTPOTEOXMMUYECKOH 9BOJIOINI MarMaTH3Ma, ciaeAyeT HOJUepKHYThb, 4YTO
BHIIEJsIEMble B paiioHe CTPYKTYPHBIE JTa;KU COOTBETCTBYIOT JIBYM KPYVITHBIM
ITamaM 9HAOTeHHOII AKTUBHOCTH: MHOIEHOBOMY M ININOIEH-YeTBePTHUHOMY,
KOTODEIe Pa3jieseHbl IEPUOJIOM TeKTOHHYECKOI mepecTpoMKH TIYOHHHLIX 30H
KOPHl M BepPXHeil MaHTHH.

ITepssiit aranm sHIOTEHHOI AKTUBHOCTH HAYAJCH B HUKHe-CPEIHEMUOIIEHO-
BOE BpPeMA C BHEJAPEHHA B HEHTPANBHON YACTH Pa3BUBAKNErocH 3[eCh MOAHNA-
THHA MHTPY3WI OCHOBHOTO T CPEIHEro cocTaBa M CyOBYIKAHHYECKHX Ted KHC-
J0T0 cocTaBa Ha nepudepun MOSHATIA,

Tlo amazorum ¢ gpyruMun WHTPYSHAMI, pasBHTHME B 1lentpansHOll Ham-
YaTKe, UHTPY3uBHEIe 00pas3oBannsg paiioHa MOKHO OTHECTH K THOY «IIeHTPAIb-
HEIX» MaccHBROB, ofpasyomuxcsa B 00CTaHOBKE TAHTEHIMAILHOTO PacTSIReHIS
seMHOil Kopel |BsamMmocsnan..., 1982]. Cxoansle spomonmonnse PAXE COCTa-
BOB I OJ[HOBDeMEHHOCTh NpOABIEHHA HHTPY3uid u ay3nBoB MHOIEHOBOTO
BO3pACTA MO3BOJAKT, BCJEN 3a APYLHMH HCCIETOBATEIAMH OT0-BOCTOYHOTO

176



pernona [IIpoxopos, 1962], pacemaTpusarh MX KaK eIHHYI0 BYJIKAHOIUIYTO-
HUYECKY aCCOIHAaIMo.

MaPMaTH‘IecHaH JeAaTeJlbHOCTE B HIGKHEeM-—CpeJlHEM MHOIleHe lelBeJ[a
Kk (GOpPMHPOBAHUIO [OJHOTO IBOJWIHOHHOTO PaAAa Hmopoj, 0T rabbpo-gnopuTon
u 0asanbTos X0 KBApUeBHX mopdupos u puoauros. B moanHem mMuoineHe mar-
MaTHYecKad JeATe]bHOCTh BPEMeHHO IPeKpaTHIACH, 9T0, BO3MOIKHO, CBA3AHO
¢ OTCTYIJIeHieM TiyGoKoBojHOro skenoba Ha soctok [Jleraep, 1977]. B aror
nepuog HpeofaamaoT TMPONECChl IPO3UN U MePeoTIoKeHHS MarMaTHIecKoro
MaTepuaJa.

Bropoii artan sHpoTeHHOII aKTHBHOCTH HadfmHaeTcda B maumornene. B asto
BPEMA HPOABIAIOTCH TAaBHEM ofpasoM sadysupHEe o0pazosaHnda or 0asanb-
TOB JI0 PHOJMTOB, T.€. BECh DBOJMIMOHHEIT PAJ TOPOJL M3BECTKOBO-ILET0THOM
cepnu. DBynrkannmueckmil mosc, HAXOQNBIIMACA paHee K 3amajy oT paiioHa,
CMeCTHICH Ha BOCTOR.

B cpasuennu ¢ mMarmMaTmgecKuUMM o0pazoBaHMAMMA MHOIEHA, BY/JIKAHI3M
TUIMOLEHOROTO Ro3pacTa nMeer (ojee WHUPOKUI INIOMARHOA Xapawrtep pac-
HpOCTpﬁHGHlIH, XO0TH 30HBI paSBIITIIH BYJIKaHOB COXPHHHK)T CeBepO-Sal]aI{HOG
npoctuparne (em. puc. 1). K nosgmemy nimoneny monepednsie PasioMHbIe
30HbI aHTHBHEMpyIOTCH 1 GOHLIIIEIH YHYacCcThb HpOHBﬂeHHﬁ KUCJI0T0 ByJIKﬂHHﬂMH
mpuypodena umenno K HuM. Takasa usfupaTelibHas TeoJOro-CTpyKTYpHAH
MO3UIMA OTAEABHBIX DTANOB BYJKaHUYECKON TeATEeJNLHOCTH NWJAHOIleHA HOPH-
Bejga K 00pazoBaHMI0 JUCKPETHOTO PAga coCTaBoB mopoj: GaszalinT—aHge3n-
T00a3aIbT —aHAEe3NT — PUOLAMT —PUOJNT.

K pasioMubIM 30HAM CEBepo-3aMaHOr0 MPOCTUPAHMIH TO Pe3yIbTaTaM
npepsnymux weexenosanuit [[Imurpuen u np., 19741 npuypouenut nponeces:
JOKAABLHOTO PACTHAYRENNsA, PAa3BATIE KOTOPHX HA COCEIHIX YYacTKAX PeTrHoHa
]]pOC.T[eH\‘ﬁBaeTCH eme ¢ MeJaoBoro Bpe.\IEHI‘[. PI-[OILE[LLMT!’] 41 []I’IO.T[HTI')[ Lol eHna
B TAKHX 30HAX MMeT CyIecTBeHHO mosuimiexnsle cofgepskanus K, Li, Rb,
BarBllndThi

Orgeannuie TeOXHMHUECKHE TapaMerphl, TakHe Kak comepsannsa P39,
IIO3BOJAIOT COIMOCTABJATH IMHTPY3WBHLIE MHONCHOBLIE 1M D(i){i)y:]IIBHbIG nianole-
HoBbIe TOPOAL, HO Komnenrpaiun B nepeeix MgO, Ni, Cr, Rb, Be, Th 3maun-
TeapHo Gomee Buicokme, a Al,04, Na,O, Sr, Pb, Sn, B — nmke. Cymecrsyio-
Mee Pasinuue B COASP:HAMWAN PsAjia NeTPOTSHHEBIX W PEIKHX BIIeMEHTOB DTHY
TPYOI MOPOA MozkeT OBITh 00BACHEHO MPOMCXO0sKIeHHeM MHOTEHOBLIX pacIia-
BOB B 30HAX DPACTH:KEHNA CEBCPO-3AMAHOTO MPOCTUPAHIA, MOCKOILKY MHTPY-
3IBHLIE Tela ATOT0 BO3pacTa NPOABIEHH B AApe KPYMHOH AHTHKINHAIBLHOI
CRIAZKN Toro ke mampapiaedus (cy. pue. 1). Hak pas atn soHb, Kak nokasamo
Ha TpHMepe KUCJIBIX BYJKAHHTOB ILTHOLEGHA, HO-BUIHMoMY, 0OoJiee TPOHN-
maeMbl a8 TayOHHALIX (UIIOUT0R, HECYIIX HOBLIIEHHBE KOHIeHATpaIiun mie-
JOUMALIX, JeTYIuX U PagmoakTHBHEIX dIeMeHTOB. B nToMm caydae oborameHHbIe
pHI[OM pe}IKﬂX JJIEeMeHTOB BBICOKOKAJIIeBhbIe PHOTUTRHI u HOpMaHbHIﬂﬂ n3pecT-
KOBO-IIEJ0UHEe KHCJble BYJIRAHUTH IINONEHa HMelT ofHOTHOHLIH (KpoMe
Eu) xapartep pacnpegenenus P39, aro csugereancreyer o 6JIM3KHX YPOBHAX
ray0ud, Ha ROTOPHX (QOPMUPORAAUCH DTH PACHAABH, W O CXOAHON crenenn
4aCTHYHOTO NJIaBJIeHHs POJoHavajdbHOTo cyOerpata (cM. crareio O. H. Bo-
Iba 1 coapTopos B mact. chopuuke). IToaromy madaogaeMble oTANINA 110
cojlepsRaHUAM PEIKAX HIEMEHTOB MOTYT OBITL 00yCHOBACHE YIacTHeM HH3KO-
TeMIIepPaTyYPHOTro (UIIOHJIHOTO MOTOKA, KOTOPHII He BHI3LIBAJ TONOJHUTENHHOIO
naapieHus cyberpara.

Beaen 3a 3asepuienen sy IKaHIUeCKoll fesTeAbHOCTH IIHONEHA B PajioHe
passuBaeTcH ILICHCTOIEHOBLIT ByJakaHuam. lla arom srame dopmMmposamuch
mopojsl psajga 6azanbT—aHgesnrodasaapr—angesnt. OHU oTgacTd  HACJHeTy-
0T MUHEPATOrAYCCKUEe ¥ HeTPOTeoXnMudecKiue oCo0eHHOCTH MITHOLSHOBHIX
BYJKAHATOR, HO MMEIOT HECKOALKO Oojiee mosblnenHbe cofep:ranmusa B 0a3anb-
rax MgO, Co, Ni, Cr, Be, B, a nosia Bxpaniennnkos oJINBNHA B HUX CYIIECT-
BeHHO GOabLIAA.

Ha srom arame, ®poye TOro, HpPOABIAIOTCH BHICOKOKaJUEBLe AHIE3HTH,
OpuypoueHHble K HOLEDPEYHOIl PasdoMHON CTPYKTYpe, KOTOpBIE coJiep:iaT
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oTHOcHTEJNBHO BRicokue koHnenrpaunuun TiO,, MgO, K,O, Li, Rb, Ba, Pb,
Sn, Cu; Be, B, U, Th.

Ha sakmounteapHON CTaquu BYJIKAHUSMA B T0J0LEHe MOPONE IpeacTan-
JeHbl DaszalTbTaMil H aHme3ddTodaszanbTamMu, a 0oJee KHCJALIE JaBbkl TOJTHOCTHIO
orcyteTByioT. B aTux oGpasosaHusax Hadaogaored eme 60/ee BRICOKIE COIep-
smaamag MgO, Co, Ni, Cr, Be, Ba, a kpome Toro n Rb, Ba, Zn, Pb, Sn, W, U,
Th, TiO, n K,0.

B menom werBepTHUHBIe BYJIKAHUTHEI MMEIOT 0CTATOYHO JOKAJN30BAHHOE
NPOCTPAHCTBEHHOE PAa3MerleHe B pailoHe W Upuypouensl K Pa’noMHLIM 30HAM
KaK Cepepo-BOCTOYHOr0, TAK M MOMEePEYHOr0 CeBepo-3amagHOT0 IPOCTHPAHUA.
Hexoma us merporeoXmMHYecKOdl XapaKTepHCTHKNI IOPOL 3TOr0 Bo3pacTta,
MO/KHO TIPeNOJIOKITEL yBeANdeHie K TOJ0IEeHY POJIN IMPOLECCOB PACTKeHNA
I, BEPOATHO, IVIyOMHBI 3ajJieraHUA MarmMatTndecknx ouaron. llocnennee B Ka-
KOH-TO Mepe HOATBEep:k/aeTCA POCTOM BO BPeMeHH KOHICHTPAUN TaKNX die-
menTos, kak MgO, TiO,, Co, Ni, Cr.

Takum 06pasoM, B MANOIEH-YeTBEPTHIHOE BPEMs IPOICXOTAT HAPABICH-
Hafd 3BOJIONNA BYJKAHU3MA, BHIPA/KeHHAN B MOCTENEHHOM COKpameHun Iha-
IasoHa COCTABOB MOPOM, X 00BEMOB, a TaKyke B BapualniaX cofep:kaHnil pAma
NEeTPOTEHHBIX U PEeIKNX 3JIeMEeHTOB.

B rammmii oTmenbHB dTam 2TOT0 KPYHOHOTO IHKIA DHIOTEHHONH AKTHB-
HocTH Ha (OoHE IMPEeHMYNieCTBEHHO IJIOMAIHOTO PAa3BUTHA BYJKAHU3Ma IMe-
T MECTO TPOABJIEHHA HOPOJ B CBA3H C B0HAMHO PA3I0MOB CEeBEPO-3AMATHOTO
npocTnpannsa. ByJTxaHuTsl, cBA3aHHBE ¢ TAKIMI CTPYKTYPAMH PAaCTHKEHHS,
XapaKkTepuayIlOTCA BBICOKUMH COJIePsRAHUAME BCEX N/IHM HEKOTOPHIX M3 PALA
snemenros Ti, Mg, K, Li, Rb, Ba, Co, Ni, Cr, Be, B, U, Th no cpasrenuio
C JIPYTEMH IOPOJaMH pailoHa TaKoil ke KpeMmHeKuciotrsocTu. Bee orgenbpHbie
pasjioMHbIe 30HLI HOMEPeYHOT0 HANPABJACHAA PacloI0;KeHEl HA I0T0-BOCTOTHOM
(1aHTe CTPYKTYDPHL M BXOXAT, BEPOATHO, B €e COCTAB.

B sakmwuenne momuepkHeM, WTo meTporeoXmMmdecKue 0CcoOeHHOCTH
BYJIKAHMYeCKHX U MHTPY3HUBHBIX MOPOX paiioHa Hanboaee OTIETIHBO IIPOABIIE-
HBI Ha YypOBHE OCHOBHBEIX 110 cocraBy obOpasosaduii m K GoJiee KUCJIBIM PasHO-
BHIHOCTAM OTHETBHBIX 3HBOJIOIMOHHBIX PHANOB IOCTEIeHHO TEPATCH.

HeoOxognmo takske yKasaTh, 9To, HeCMOTPA Ha NPHCYTCTBHe B paiioHe
HU3KOKaJHEeBHIX IOPOX, OHI TO0 PALY [IPVIMNX [eTPOoreoXHMHUYECKHX Iapa-
MeTPOB NpPHHAJIe/RAT W3BECTKOBO-IIENOTHON cepum u HABIAKTCA, HAPALY
C BHICOKOKaJIHeBBIMH 00pa30BaHUAMH, ee WIeHAMI.

BbIBOALI

1. B crpoeHun paiioHA BBIIEJAIOTCA BePXHEOAUTOIeH-HIHHe-CPegHe-
MUOIEHOBBII 1 ILIHOIE@H-YeTBePTHYHLI CTPYKTYpPHBIE 2TayKU, COOTBETCTBYIO-
e JBYyM KPYOHBIM 3TamaM MarMaTHYeCKO!l aKTHBHOCTH, KOTODBIe pasye/eHE
MepHOOM TeKTOHNIECKOil epecTPOilKn, CBA3AHHON ¢ OTCTYILIeHHeM riayhoKo-
BOJHOTO 3kel00a OCTPOBOAYKHOI CTPYKTYPLl HA BOCTOK.

2. MarmaTudeckue acCOIfHAINN MHTPY3MBHBIX W BYJKAHHYECKIIX IIOPOJ
HIKHET0 — CPeIHero MuoneHa, a Tak:xe s y3npBHLIX 00pa30BAHMIL ITHOIEHA
OTBEUYAIOT ITOJHOMY 2BOIIIMOHHOMY PHAY CocTaBoB oT raddpo-miopuros 1 Ha-
3aJBTOB 10 KBAPIeBLX mopdupos n puoauror. Ha namonen-uersepTuaHoM oTa-
e PHAOTeHHOH AaKTHBHOCTII IMPOMCXONT IOCJEL0BATeILHOE COKpANIeHIe Ina-
Ia30HOB COCTABOB BYJKAHHTOB, & TaK:ke HX 00beMOB 1 IJIOMIAIL PacipocTpa-
HEeHHA BO BPEeMeHH.

3. MmTpysusHble mopoabl MIONEHOROTO BO3PacTa, B OTJINYNE OT IIHOIE-
HOBHIX BYJKaHHTOB, IMeloT mosblmenusie cogep:kanunsa MgO, Ni, Cr, Rb, Be,
Th u nonmmennsie — Al, 05, Na,O, Sr, Pb, Sn, B. Or minonena x rosoneny
B BYJRaHHTAX IocTenmenno pactyt cogepskanns Mg0O, Co, Ni, Cr, Be, B 1 mo-
amkanTes Al,O4, Ha yeTBeDTHYHOM DTalle BO BPeMeHH MPONCXOMNT VBeamde-
Hue KoHieHTpamuii 8 mopogax Rb, Ba, Zn, Pb, Sn, Co, Ni, Cr, W, Be, B, U,
Th, TiO,, MgO, K,O npu camxennun Al,O3, Na,O n V.
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4. Tlonepeunsic pas;joMHBIe 30HGLI CEBEPO-3AIMATHOTO IPOCTHDAHNA, pac-
10JI0’KeHHBIe Ha 10T0-BocTodHoM (uanre Mamko-Ilerponmasiosekoi cTpyKTypsL,
AKTHBHBHDPYIOTCA B KOHIE IJIHOIeHA W B uYeTBepTHIHoe Bpemsi. Takue 30HEB
CcaykaT yIacTRaMu pacTaskeHus u o0YCIOBIIN HPOABIEHHE NPOAYKTOB BYJI-
KaHM3Ma ¢ MOBHIIMEHHBIME KoHIenTpanuamu npesxte scero K,0, Rb, U, Th,
Be, B 3a cuer posmeficTBus Ha pacmiaaBhl AYOHHHBIX (IIOMIHBIX MOTOKOR,

5. BoapmuueTno MarMatudecKux mopoj pailoHa OTHOCHTCH K H3BECTKO-
BoO-IMeao4dHolt cepun. Beicokoranmessie 11 HE3KOKaauesBble o0pa3oBaHHA IO-
MHMO OTIWYHA MMEIOT HeTPOTeoXHMHYeCKHe IPH3HAKH, I03BOJIAIONINE CIUTATE
MX YIGHAMH YKA3aHHOU Cepum.

6. OcobennocTit MArMaTHUYeCKNX TOPOX B pailoHe B OTHONIEHHUN pacupe-
IeJeHus B HUX IMeTPOT@HHBIX Il PEJKIX 2JeMeHToB Hambolee OTYCT/IBO IPO~
ABJAIOTCA HA YPOBHE OCHOBHHIX MO cocTaBy o0pasoBaHMIL.

Apgrtopsl Beipazkaior OnarogapHocTh coTpyaHukam MHeTuryra ByIKaHO-
aormn [ABHIT AH CCCP u Wueruryra reoxmyan um. axagemura A. II. Bu-
norpagosa CO AH CCCP II. E. lllanuepy, T. C. Kpaesoit, M. 10. Ilysaunkosy
m M. U. Kysemuny, B. C. Antunany 3a moMomb M KpUTHYECKUE 3aMeYaHHA
npn  BRIOOJAHeHuUn paboTHl,
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B CMBMPCKOM OTAENEHMUM

M3AATENIbCTBA «HAYKA»
FrOTOBSTCA K BhINYCKY CneAylouHe KHHIM:

Mopenst u juramuka onejenennii 3anajmoil Cubupn/C. C. Cyxo-
pykosa, M. A. Kocriog, JI. JI. Ilogcocora m np.— 14 .

B monorpadun npueenien moBpiii gaxkTHuecknii Marepmas o cojepsRaHmH,
pacmpejiesennn, nerporpaduaeckoM cocrase odiaoMKoB B Mopenax jonma Oom,
Hpreimra, Erncess n jgawnbie 00 OPHeHTHPOBKE BAaJYHOB 1 Tajek. Bnepssie
OPOBEJIEHEI TPAHUIBI MaKcuMaibuoro jieiicteus Y parsnckoro n Cpepne-Cudup-
CiOTO JI€JIHNKOBBLIX MOKPOBOB, BLIABJIEHBI HANPABJICHUA [IBIGKEHIS HX BHY-
TPEHHHX IOTOKOB. PaceMarpmBaioTcs MeTo/[If9ecKie M JUTOTeHeTHUYeCKIe BO-
NPOCHl M3YYEeHUA JEeJHHKOBBIX OTJIOREHIIl,

Hua reonoros m reorpador, uayuawomunx mpodaeMpl onejeHenmii ame-
po3od 1 odimue BONPOCHL Hajeoreorpaduyeckoro aHaxmsa.

Poap paccono B rujpoxmmimdeckoM pesrnMe per (Samapmas fry-
tos)/A. A. Jlawda, I'. M. Ulneiizep, B. H. Bopucos n np.— 7 .

Pacemorpensr ocHOBHBIE 0COOEHHOCTI THJIPOJOTHYECKOTO M THPOXHMHIYE-
croro pe:kumos per. IlpuBojsiTes cBejieHnA 0 XHMHYECKOM COCTABE BOJIHBIX
BLITAKEK JIOHHBIX OT/JIO/ReHHi I HOHHOM CTOKe MakporoMmmonentos. Ocserme-
Obl TEOJOTHYeCKNe TIPeANOCHIIKI HAKOIVIeHHA PACCOJNOB, OCHOBHLIE ITANBI HX
(opMUPOBAHNA B reOJOrHYECKOil HCTOPHN PErnoHa, YCJIOBHSA PAarpysrdm, uX
XHMAYeCKHiT 1 TazoBeiil coctaB. Ha ocHOBe KHNHEMATHYECKOH CTPYKTYPHI IIO-
TOKOB TPOBEJEHO MaTeMaTHYeckoe MOJeNupoBaHiie  IPOIEccOB CMEeIlenus
peunblX 1 cOpocHbIX BoJ. JlaloTes mpakTHuecKne PeKOMEH AN 110 OINTHMH-
sanun cdpoca MIHEPAIH30BAHHBIX BOJ[ B PETHYIO CETE.

Jlast THposIoTOB, THIPOTEOIOTOR, THPOXHMIKOB H CHCHUAJNCTOB, 3aHH-
MAIOIIHEXCA TeoXuMuell IPHPOJIHEIX BOL.
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VIK 543.08-+550.42

Cranjaptusie 00Gpa3nsl COCTABAa BYJAKAHHYECKMX MOPO]1 M BONPOCHL TeoxuMm‘ie-
cxoil THonzauun sd®dysueor. MeTpos JI. JI.— B wH.: leoxuMmus BYIKAHUTOR pas-
JUYHBIX reogHHaMuYecknx oGcradoBok.— HopocuOnpcer: Hayka, 1986,

TlokagaHo, uTO CTaHIAPTHBIe ODPASIEI COCTABA ABJIAIOTCA MCTOYHHKOM LEHROiT Teoxn-
MHYecKoli nH@opManui. JTo NOJoeHHe NPOMINIIOCTPHPOBAHO HA HECKOJbKHX MNpHMepax,
KACADWUXCH IIABHBIM 00Pa3oM reOXUMNYecHoli TUNWAANME BYIRANWTOR, PaccMoTpeHa rec-
XNMUyecKan xapakrepucrmka rtpannos CuGupcxoii naartdopMmbl; COMOCTABIEH XHMH3M anjge-
BUTOR KOHTUHEHTAJILHO OKPAMHBL I OCTPOBHOIL Iyrm, HA MaTepUajlax I0 CTaAHIADTHBIM
o0pasiaM BBIIBIEHBl 5JAeMEHThl W OTHOLIEHUA HJeMEHTOB, KOTOpble IpeToiKeH0 HCIoJb-
B0BATL A pasieseRNA BYJKAHHNYECKUX cepuii §a3ajbT-aHIe3UT-PHOJINT aKTHUBHBIX KOHTH-
HEeHATAJbHBIX OKPAUH 1 OCTPOBHBIX AYyr. M. 6, tada. 3, Gudanorp. 11,

YK 550.42:552.4

OCHOBHBIC KPHCTAVIMYECKHE CJAaHUbl B IPAMYyANTO-PHECOBBX KoMILiekcax CH-
Gupckoii naargopmel W nx nepemunas npupoja. IHHerpoapa 3, M, JeBni-
KEnit B. H.— B kd.: TeoxHMufA BYJKAHNTOR DPasJMYHBIX TeoAnMHAMN4Yeckux obcra-
HOBOK.— Hopocnbupck: Hayrka, 1986.

Moyuyen xuMHYecKuii CocTap, BRAKYAA YPOBHN Colepiannili 23 peaxkux sleMeHTOB,
NMOCTOAHHBIX I BeChMa XAPAKTePHBIX COCTARJIAKIINX IPAHYJIHTO-THEICOBBIX KOMILTEKCOB 10~
KeMOpui — OCHOBHBIX KPHCTAJJIMYECKNX ClaHies apblixadaraiickoil, omeXOHCKON, CAMIAH-
ckoil cepuii IIpudaiikaaba n denopoBCKoil cBUTHL AJAaHCKOro mura. ITyTeM CpaBHMTEIb-
HOTO aHAJIM3a BbLIABIEHBI YEPTH CXOJCTBA M PA3JTNYNA MeHIY HHMH, a TaKWe MemIy HHMI
N CHHBO3PACTHHIMH TOJAENTOBHIMN HasaibTaMn APEBANX 3EleHONAMEHHBIX TIOACOB M 0Hadasb-
TAMM COBPeMEHHBIX reojlinHaMuyeckux obcra”opok. Ila, 5, taGa. 6, Gudauorp. 26.

YIOR 552.311

MHuepasoTHA 1 TEOXHMHIA ROMATHRTOBOI cepnmn N3 OJNOHANHCEDN CTPYRTYPHE
Aapanckoro mura. HoGpenos H, JI, foGpeywor H. H, Monmos H. B, To6-
pegora JI. B, Cmeaog A, II.— B ku.: TeoXxuMus BYIKAHUTOR RAINMYHBIY Ted-
AunHaMmyecknx odcraHosok.— Hosoendupek: Hayka, 1986.

Tipnpenensr aeranpHble JJagHBIE TI0 MHHEpAaJOruN ¥ TeOXHMHM KOMATHATOR 1ora Anjan-
cKoro utura, Ha ocHope orpegeseHHda COCTapa CJAralniiny KOMATHHTH MUHEPAJOB paccuu-
TAHBL HUINKO-XMMIMECHIE TIAPAMETPH TINABIEHNA NPHMATHBHON ManTuH npn ofpalopanuy
KOMATHUTOBBIX pacniaapos. Hua. 5, Tadxa. 6, 6uoamorp. 8.

VIR 550.42

H reoXnMun HMHANHAALALIX CTajauii Ha3aJBTOBOr0 BYJARKAHHZMA, AJBMYXaM e-
Aos A, II, Meneegen A. Jl.— B xu.: Teoxumumil BYJKaHNTOBR PaaiMvHbIX reo-
anHaMuYecknx oberanosok.— Hosocudupew: Haywa, 1986.

PaccmoTpena nHHAMHEA DPasBNTHI BYIKAHU3MA B KpacHOMOPCHOM Deruoue, Toe Ha-
darojaercd ¢MeHa 1eJIOYHBIX (as3ajbTOB TOJEMTOBBIMHM 110 Mepe YTOYHEHMA CHAJIHYECKOI
KOpbl, ¥CTAaHOBJIEHO, YTO HHUBKOKAJIMEBLIE MCTOIIEHHBIE TOJEHTHI NOABIAIOTCA TOJNLKO B yHa-
CTKaxX MOJHOPO paspbiBa CIWIOMIHOCTH JUTOCHepsl NPH TOLbeMe 30HL MArMoo0pazopaHuA HA
MUHUMAajbHbIe IIYOMHB, IIpOBedeHO CPaBHEHHE Tre0XHMMHYECKNX ocofeHHOCTel OasajabTos
RpacHOMOpPCKOTO permoHa ¢ BYJHKaHHTAMM HAvaJbHbIX CTaduil MarMarmava cepepo-sanajia
Cubuperoil naargopMbl M NOKA3aHA REPOSATHOCTH HBOJIOUNN TOCAEIHUX B COOTBETCTBHH
© MOAedp ManTHiinOro Ananupa. a. 12, Tada, &, Oombawnorp. 55.

VIR 5532.313+553.43:552,322(517.3)

ByakanorenHele AccoUHaNNH paiionoB weaHo-nopdupoporo opyjeHenna Monro-
A0-0OX0TCKOIT BHYTPHKOHTHHEHTAbHON moABHKHONI doHel. Kowaas 1L o I'B=
pax 0.— B kn,: TeoXxuMHA BYJIKAHHTOB PABTHMYHBIX PeoIHHAMHYECKHX 00CTAHOBOK.—
Hosoeudupen: Haywa, 1986,

PaccMoTpensl reoJoruveckas CRA3bL MelHO-NIOpguUpoBoro opyneHeHuA CemepHoii u Ilen-
TpaapHoii MOHrOJMM ¢ paHHeMe3030iCKHMK TpaxmiasaabT-TPAXNAHIE3HTOBBIMH Accolna~-
LUAMM M reoXuMudeckad crnenudusa pociennux., PaHHeMe3030iicKHe BYIKaHOIeHHBIE ac-
cOONanuy OTHeCceHbl K BEICOKOTVIMHOBEMNCTHBIM KAJWHATPOBHIM cyOlIesodHoro psaza. Bynxa-
HMTBL B HUX o00OTallleHbl HEeKOTePeHTHLIMHM peIKMMH aleMeHTaMM. Bwigeaawrca Oollee mar-
ue3nanbuble ¥ OTHOCUTENLHO MeHee TielovHbie acconuanun IIpenxsursiickoro u OpXOHCKOTO
nporuGos n 0Oojiee NeTOYHBIE TPAXUTCONEP;KAlIne acconmanun IproHATCKoro pailiosa. dop-
MUpopaHUe TOPGUPOBEIX MHTPYauil CEA3BIBAeTCA € 3aKOUUTebHBIMU dasamMu cTaHoBe-
HUA g‘ﬁpazcuﬁaaanbr-rpaxnaHneamosux BYJKaHOréHHBIX acconuumii., Ma. 7, raba. 5, Gudaum-
orp. 56,

YIK 550.42

Acconnanusa pejikOMeTAIIbHBX ITIOMAZHTOBLIN TPAHHTOR ¢ BBICOKOKAJHERBIMI W3~
E€CTKOBO-TUETQUHEIME BYJIEAHOIAYTOHIUECKIMIT CePUaAME mopot. Tpomuu ¥, 1M.—
B .. TeoXuMud BYJKAHITOB PasjJMYHBIX TEOAMHAMHAYECKHX 00CTaHOBOK.— Hopocu-
Ompck: Hayka, 1986.

PejlkoMeTallibHBIE TJIIOMAa3nTOBBIE TPAHNTHI pacapocTpadeHsl B O0JACTAX COYTEHEHHT
OHEAH — KOHTHHENT ¥ B FeoRUHAMHUECHUX o0CTAHOBHAX MOHTONO-OXOTCKOTO THNA, rie OHN
NPHYPOTeHEl KO BHYTPHKOHTHHEHTAJIbLHBIM B30HAM PA3SBHTHA BEICOKOKAJMEBBIX MHABECTKOBO-
menodHpX (H-cyOuleoypybix) mMarMarnyeckux cepuii. B OoJbIIUHCTBE CIIYYaes 5ta CBAZL
¢ HKH-cyduleio9HbM MAarMATH3MOM HOCHT TapareHeTuvueckuif XapakTep, HO HepeaIko B OT-
JleJIbHBIX MACCHBAX YCTAHABINBAKTCA TeQJIONHYecKHe W TeOXHMHYECKUe KPUTepuy refdermuye-
cKOIi ¢pAsn JUTHli-OTOPUCTEIX IPAHHTOB € ACCOLHNMPYIOIIHMN MOHIOHHTOMIAMHN. PelxoMe-
TalJbAEE IIOMasUTOBbie TPaHUTH (POPMUPYIOTCH HA 3AKIOYIUTEILHOM STane CTaHOBJIECHN
cepuit W NPoOABIAIOTCA 4acTo B cocTase DMMOTadbHEIX (opmannit puosnT-6a3ansToporo co-
crasa, B pujle (Gas NONOJHHTENbHBIX HHTPYaWii n paexk nepporo sranma. ILa. 7, GuGanorp. 68.
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YUK 550.42:551.24:552.313

R conocTaBIcHu IEeJouHo-0IAnBnH-0azanbToBuiX  opmanmii MuRyCHHCROI Ccun-
cTeMbl Bnajgnu u Balikaabekoro pudra. 3yo6kos B. C.— B ru.: IeoXxumna Byika-
HUTOH pa3jiMYHEIX TeoaAnHAMMYecKNX odcranopok,— HopocuOuper: Haywa, 1980.

Ha ocHOoBe KOMIJIEKCHOro aHaJM3a pA3IBUBAIOTCA NPEJACTABIEHHA O TPHHAILIEHHOCTH
a(hyauBHBIX ToOpod MHMHYCHHCHKOI CHCTEMBE RBUAAWH K (OPMANHHM LIEJOYHBIX OJMBHHOBLIX
0asanpTos. 9TH BIAQWHBIL, BYJKAHOTEKTOHHYECKHE 110 NPOUCXOMALHWID, ABAAITCH YaCThi0
PACCEAHHOrO nNajeopudTa, KOTOPHE B JeBOHe pacupjgaraica OiM:e K oxpauwde Cubupceroro
KOHTUHEHTA, vyem Bailkanbekuii pudr B KaiilHO30€ — TI0 OTHOMIEHMI0 K I'PAHUNAM AJUaTCHOTO
KOHTHHEHTA., C pasHbIM TEKTOHMYMECKUM TOJOHieHMeM CpPaBHMBAEMBIX PHETOB CBI3apbl ycTa-
HOBJIGHHBIE pPa3jinuua B IETpo- M TeoXMMUYECHKOM COCTABe IPOJIYKTOB HMX BYJIHAHM3MA,
Ha. 7, raba. 3, ombauorp. 40.

VI 550.42(265,3)

Oc¢obennoern pacupeieienna P30 B ByAxkarRHMeCKNX oGpazoBannax OXoTero-
UyKoTekoro noaca m B 6asaabTOMAX HAJOKEHHBIX KaiiHOZOMCKHX CTPYRTYpP KOHTH-
HENTAABHBIX ¢BOIOB, 3aXxapos M, H,, Kounycosa B. B, CMupuosa E B.—
B ku: leoXMMHA BYJIKAHHTOB PA3NIMYHBIX reoauHamuueckux obcranosor.— Hosocu-
oupck: Hayka, 1986,

Cpean odpyansos Cepepo-Boetoka CCCP peimenedsl JBe TPYNNBE ofipasopannii, pasianu-
Hble TIO THNam pacnpejgeinerus P33, Ileprag rpynna ¢ paclpemefieHHeM KOHIEHTpamuii
P39, 0an3kux K TAKOBOMY B BHICOKOPJIMHOZEMHCTHIX Oasa’jbrax, o0belHHAeT Mopoanl Me-
JOBRIX  hopmaunii XeTwHCKoro nons Oxorexo-HYykorcxoro mosica (Kpgg = 0.3 — 0,4), xo
BTOpPOii oTHocATeA cybmienounsle kaiinosolickme Gazansronnsl BepxHeronsiMcroro u Omo-
JIOHCKOTO MeTacBOLOB, A TaKMKe BYJKAHNTHL HI{HEMEJIOBOr0O M [IeBOHCHOrO BO3PACTA B
dynpavenre OYBIL (Kpgy = 0,6 —246). IIpomeskyTodHoe TONOHEHHe MY HTUMH

rpyanaMit no criextpaM P30 aaHuMaorT BepXHEMEA0Bble TPaXHan/e3uTsl OMOJIOHCKOTO paitona
O'IBII,

IIo P39 ueTko pasneAOTCA MMOMIOHUTHL, cHOPMUPORAHIBIE B PAZHLIX TeOIHHAMAYECKHX
oficTanoskax. Wa. 6, tabn. 1, 6ubnuorp. 3.

VIR 550.42:546.65:552.313

Penkne semMan B no3/HEKANNOB0ICKHX BBICOKOKAINEBLIX BYJIKAHHYECKNX TODO-
aax Kamuatkn, Boasineny O, H., AuTunun B, C, IMepenenos A. b,
YyspamoBa JL A, CMmupnosa E, B.— B ru.: T'tOXHMUA BYJIKAHUTOB pPABJIMi-
HBIX reojuHAMMYeCckux obcranosok.— Hopocubuper: Haywa, {1986.

BpICOKOKAMHEBble BYJIKAHWYECKIEe TOPOAM KamMuaTHU TNPUHAIEKAT I BBICOKOKATHEBOIl
HABECTROBO-IMeN0THOlT (BHHII), adcaposur-momonur-naturosoii (AIODJ) n kaaueroil nge-
aounoit (KII) marmaruveckum cepuam. Iddysusaeie nopoasl BRUIL n AT no mnapa-
MeTpam pacupenejenus P35 COOTBeTCTBYIOT BYJAKAHMTAM JADYTHX OCTPOBOAY#HHBIX CHCTeM
W pe3ko obejdnensl JerKUMH JAHTAHOMIAMK 110 CPABHEHWIO € AHAJOIMYHBIMA Marmariye-
CHHMH cepitaMu AKTHRHBIX OKPAHR KOHTHHEHTOR H BHYTPHKOHTHHEHTRILHBIX HoBHH HbIX
30d. an synxaautos BRUIL- u AIJI-cepumii I{amMuaTKM XapaKkTepPHB HE3HAYMTEILHBIE Ba-
punanmn ceymMmel P39 u La/Yb orHomenusd. Peskas o0orallleHHOCTh JerkuMmn JaHTaHOMIAMMH,
a Taksie Mg, Ni, Cr, Nb, Zr kanuepslx meaoussix mopon (KII) B Teutosoii octposnoii
ayre cﬁ-lmﬁam' ATH 00pPA30BAHWMA ¢ MOPOIAMH KOHTHHEHTAIBHBIX pudronux cuctem. In 9,
Taba, 2, Gubanorp. 40.

YK 550.4:552.32(571.66)

TeoxuMuYeCKas OBOMIIHA  MO3HERANIIO30{ICKON0 MArMaTH3Ma 0Tro-BOCTOTHONO
(Ppaanra Maiako-IIeTponaBlOBCKOI B0HLI NONEPEUHLIX PAIOMHBIX Auedokanmii (Kam-
uatia). MMepeneaons A. ., Basanoga JIl. H, ®aopencruit 1. B, B a-
aAyenp d, H).— B ua.: PeOXHMHA BYJTHRHRTOR PAdIMYHBIX TeOdHHAMHYECHHX ofCra-
HoBok,— Hosocuonper: Hayka, 1986,

BeijlennwoTes Apa CTPYKTYPHBIX BTaMa, OTBEYa0llUe BePXHEOJIUroleH-HHKHeCpeIHEM -
OMEeHOBOMY M NJHOLEH-YETRePTUTHOMY OTAnaM JHAOreHHOH AKTUBHOCTH.

HHTpY3aHBHBIE MOPOABI MHONEHA, B OTJAHIHE OT JIHOLMEHOBBIX BYJIKAHUTOB, HMEKT [o-
BEIIEHHBIE conep#anua MgO, Ni, Cr, Rb, Be, Th n noHWKeHHble — AlyO; Na,O, Sr, Pb, Sn,
B. Or nauoneHa K rojloneHy B a(bd}yannmﬂx 00pazoBaHUAX TOCTEIeHHO PACTYT COLeP:KAHMI
MgO, Co, Ni, Cr, Be, B n nmoumkaoren AlQ;, a pa 4eTBEPTHYHOM OTANE BO BPEMEHW TIpo-
WNCXOANT \'Bmuqeuup KoHNenTpauwii B noponax Rb, Ba, Zn, Pb, Sn, Co, Ni, Cr, W, Be,
B, U, Th, Ti0,, Mg0O, K;O npu cammeHun AlOs, Naq() u V. nDﬂepPllHl:lE pasIOMHEIE 30HBI
ODYCHAOBUIN TOABTEHWE HPOLYKTOR BYJKAHUIMA C TOBBIMIEAHBIMI KOHICHTPAUMAMN TIDEHiLe
seero K,O. Rb, U, Th, Be, B 3a cuer Bo3/AeilCTBUA HA Pacnaanbl TIYOMHHBIX (IIOHTHBIX
notTokos. I, B TaG. 3 nGauorp. 13.
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