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561 Tulospirifering 571 Pennospiriferina581 Menidzelioides591 Tradispira, 6071
Paralaballa 617 Mentzelia 627 Paramentzelia631 Sinucosta64i Jiangdaspirifer 65
T Thecospirella 667 Bittnerella 671 Pamirotheca 681 Moorelling, 691 Bactrynium
70 7 Davidsonella 717 Cubanothyris 721 Cystothyris 737 Paradoxothyris 74 1
Rhaetina 7517 Zugmayeria761 Adygelloides771 Plectoconcha78i Triadithyris, 791
Adygella 8071 Agidothyris 8117 Coenothyris 827 Cruratula, 837 Tibetothyris 8471
Tunethyris 85 1 Propygope 86 i Sulcatothyris 87 i Costoconcha 88 i
Parahemiptynchina 89 i Caucasothyris 90 i ?Epidothyris 91 i Juvavella 92 i
Wittenburgella 93 7 Trigorhynchella 947 957 ¢ te O dzd YT dz0 HO®IB dz@GT Is j 2
sB dzO,MGI iz h i o SH O

1fdref?21v6c ¥oJrd1rd1todAarRc R IOJLIRIY
srtfRLUOS?PU L4 vt RO V[ st OmR[I [

Jtoddej dzS 5 1 . 4., 1 OtOdztseo 1. ].
RdzMIsdlskzls ¢ jtsdzcedd OdzdsOL © d B dzOG StetsH dz
grinenkovgdiamondysnru, vbaranov@diamondysnru

] Csdayd sted OMO dzOh O f dzOdzj s O B’ d
Mz j o€ sdals d dzj dals ©dzq : oW Odzd § 2, Hol W dHt
Ctdzlsddzj dels O3 dzO fj o jitq dftfdp teop tStoyj dgtRd3 dYf tshaalsfr
[1].CIsd S tsdelsddzj dzlsT BT dzd t6OL HJ dzj dg d3j dzC 5@
Bstems ddd BOMMI 2 O] M BOL MO WO & ddstt As d
s dzd 30Isd Yy ME Ow ¢ tswindOw P GOeSEOWA! ©BB K
sted OMJ IStej ni CLS D OAStstdse{20 dz/ dzts 2 1 stej Odz' dz
dzOH sB ZOMIE p Pls stc d O drOBwEGs8 dzOMIs ! nOtOCIsj teo
j Bi2Mbse ORd d §sHMmj d3j 2 Mlseo CREgYirotednge: d 1§
Bactrynidag ?Piarorhynchiinag Cyclothyridnae, Welleridae, Sriferininae,
Spondylospirinag Misolinag Retziidag Spirigerellinag Pseudocyrtininge
Dielasmatinag Aulacothyropsidae J CCoO0Olststcd Odz! dzts 2
8" Hjdzwes lsfpw ¢ dz' § d-p H)BOWO? L WiRIEdrjderds2 M ¢ ¢
sdlsO2MC Oy | q PURP IdzS O dzM ¢ OY ¥ dath P £ G 6 @z C O
SB Oz f 2 B8 &OMIs 9Cdzr Yyojils Isjtetcdlststedd
gjojdzs? ¢WidSd 1 tetsjodfidgrhiazfaaPezzia
Calcirhynchia Euxinellg Caucasorhynchia MHerangirhynchia
Homoeorhynchia  Planirhynchia ~ Rhynchonelloidea Piarorhynchia
Rimirhynchopsis Norella,  Fissirhynchia ~ Majkopella ~ Oxycolpella
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Zugmayerella Bactrynium Zugmayeria s to " d3fgCdsdz© dzO 2 thH RO M Is -
sro0Ols" 90jls Isjttedlsstcdd s OO0 ¢ OL O, ster kO,
1 dBOO] 9 d nOOCIsjtedL 2§ Ismw 20
Crurirhynchiaz  ?Carapezzia Calcirhynchig Euxinella  7Robinsonella
Caucasorhynchia “Herangirhyndia, Rhynchonelloidea Piarorhynchig
RimirhynchopsisNorella, Fissirhynchia Majkopella Oxycolpella Triadispira,
Pamirotheca Cubanothyris Zugmayeria Adygelloides Wittenburgella [ dzO
slsdzd yod sfmw s o¢dzr  d2MEs?2 sRotr&imslld f tod
Triadispira, Cubanothyris AdygelloidesWittenburgellad Pamirothecar dzh 5

[ 4 &zOdzj .- § ) © BiL@rO M s LOdzd &304 Is Isj tctedIstst
11 jlsdzOBO, uvOddzOdzH O, -0 PP O # ezints zPoizd d ,
citsded d d f toj HMIs ©o dGruda@ynchip 3 ?Rol@risoné@lakzd :
Rhynchonelloidea Piarorhynchia =~ Sakawairhynchia Rimirhynchopsis
Pseudohalorella Majkopellg Oxycolpella Zugmayerella Pennospiriferina

Misoliad PentactinellaCs to ¥ dzfi) EZO &z02 M 52 B dZOMIs! ¥ 15
Ho O tsB " dr Crurishgnclied Oxycolpella | Off O gzt } to ts

¢ &3 tod € O dzig WO Is ! cOmMf sdzisy j dzO dzO Isjteted st
hlsOO 1 j90H" wjojtedzs?2 ¢BBjtedsSd d rOtOC
Piarorhynchial Sakawairhynchia) Off O-a sztzi$ d3j tce d ¢ O dzfg Y@ Is !
ftoswecdoOFbMfskcmMs?2 oHtsd L OfOHMSEe !t
d ~r0t0OCIsj tcedL ERhymdhponellbidetPiarari®dghia Fissirhynchia
Clavigera Oxycolpella d Zugmayerella 1 Odzd yd J YJlsr o n s
Rhynchonelloidea Piarorhynchig Oxycolpella  Zugmayerella rR dzh ts

[ 4 &zOdzj LsdRIdE2tEn € 52 sB d&zOMlIs & Mo dHjlIsj dz
BdBEjsctOWduimMeédas MmMewrLwrn, Cltter j tsMmizh
zOf tc ©o drjtdEfjw@ dz! dzOw At CAOIfdsf L 2 | Isyw i tc
f sHMmJ d3j Ridipkhgnchiinag Praemonticlarellinge Spiriferininae ¢
Spondylospirinae 1 i j MtMmisOe j od¢ dzv it dzfip® O e dts &
LOdzd 3O h Ow Isjtctedlsstcdd otsMmissCO [ottOL dd
tc ts H © @thnirhynchig Piarorhynchig Sakawairhynchia Pseudohalorella
Zugmayerellaf Pennospiriferina 1 s Mklsmise dj dz2© jj OC o9 Ol
fl R deHftsj dzO dzj LsdRISE2 C 52 d 2 tc Bisdats )

¢ d3j ted 4O dzfiiftB dzOMis ! & ModHjlidz Msealzjls
BdtsejscteOW dyuyjmMsdna Mo W IsJsDdz! dZONH 2 dzOdedsd3a
ftoJ HMIsOoa dzj d&z0 5 MmJ d3d 2 Mls aMAlegeflliaedCirpinadf sH fj
Rhynchonellidae (Rhynchonellinag Piarorhynchiinag Ochotorhynchiidae
(Cyclothyridinag, Diplospirirelidae  (Clavigerinag, Rastelligeridae
(Rastelligerinag . ] dd MeMmlsOe jy so BL ji gzrizy 5 G
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1 59 5C Odzj HEsBAEE PR , ORG BEOEBY Sj tedbssds
sMistctsotse d =~ Otc OF IsYiwagntiayhdbigMeradhgirtytshisd d3d :
Sakawairhynchia Fissirhynchig Clavigerg Oxycolpella Rastelligera d
Psioidiella [ dz@ d d3J J Is IFisstthyrsBafCliigeraztOnycblpella
1 Of OHplatzg d3j tod ¢ O defipldrM s+ & | yls s Mo dHJ Is
MisOBddz' dets? Bdtse BEteOWduUd MEB2 Mawer d did

1 0dBBdzr N §J ttsHBo 5] SO Msdesd3d yd m< s 4
dpdzr fd-g2MOBOL ME B2 ftetso ddzydd . [ BtsMtsB dzj dz
] OHOEOMCOteMS dI MEEBC Q@ d fltcj H MIsiOo dzj dz
Pseudogibbirhynchia [ jdzOdzj L 2 ¢ OwW ftotseo d dzydvw
LdzOydlsjdz dats Bjde "ddz bLOCMsdsddu Nt dd
dbdzr 1 d-2MOBOL ME 2. 1 H§ ftedmikzlsmlsozt Is
tc 5 H tsBseudogibbirhynitia, Prionorhynchig Cirpa, Sakawairhynchia
Furcirhynchig Gibbirhynchiad Lobothyris sqdls@f HlzigC O Htese d
nOtOSCIsjtedL 2] Isfyw sSOS Y J dzdL Sdd3 IsOC Mts dzts
ftoj Hipls Oo dzj dzg® Calviehgneadsd Cirpa,  Homoeorhynchia
Sakawairhynchia Furcirhynchia ~ Rhynchonelloidea, Planirhynchia
Lobothyris 1 OHoHEASER] td ¢ Odzl ¢ O tsB dZzOM s fs
ttOL destsB teOL d & EmMskzf Oj-d IO dg< 1B s dz/daP s
~nOOSCIsjtedL 2] Ismw 16 tc 5 P&edgifgibbirgynchidl 5 H ts s
Peregrinelloidea Prionorhynchia Cirpa, Homoeorhynchia R
(Rhynchonelloidea R. (Aalenirhynchig, Furcirhynchig ?Acanthothyropsis
Scalpellirhynchia T. (Tetrarhynchid, Gibbirhynchia Ancorelling Lobothyris
Cuersithyrig[ Notosia 1 O-L OFBH dzsd3 Bt OREZEdpd §f d W@ Is _
cOmMf sdzsy Sde® ¢ O dzj-H SaApC JsSzOdzB B EOY st OW d Ud
sB dzOMmls ! M Ho kzdsiv] tfactsto @ddzyHdty dinC ts 2 d 1 Boe
1 jtoOwW dL dzdm o~rBHdI o Mthif®d dzOG dzdPIs i
1 SlsOdz) dets?2 dzOHtsB dzZOMlsd. 1 5o ts % @y jdeOs defisCH@Vd
Caledorhynchia, Sakawairhynchi@ylurihikurhynchiad Furcirhynchia

] MsmMsOej 1oL j dzOdziMEts?2 ftosaddeydd,
ttsH SO, ftedmikzlsmise 28 Is Preopashinishtap dClspa,dzd e
Aucklandirhynchiaf Lobothyris

I Btej Odz! dzOV Is! dzOm©Bc®RQfiIs j tod L ZJ Ismw 12
fsHimj &34 2 Mise O3] : Piarorhynchiinae, Peil
Nucleusorhynchiinae, Davanirhynchiinae, Diholkorhynchiinae,
Ochotorhynchiidae,  Tetrarhynchiinae,  Gibbirhynchiinae,  Spiriferininae,
Lobothyridinae,Loboi dot hyri di dae. {Is CCoOlstste
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slsdzd yojlsmw ftedmikzlsmMisadj dd ftej HNlsOo dlsj dzj
Ochotorhynchiidae d Loboidothyrididae

X9

[ * o[« Je[Js[ e Je[ ¢« J7[ = le[ ® Je[ v ][ = |11
[0 J12[ @ |18 » |te[ == |1 ¢ |16 § hz[ = Jre[ @ |1 & |20
[0 Jao1[ ¢ |z = Jaof # Jso[ & Jau[ & J2e[ + ][ % [20[ # [20
¥ Jo[ & Ja[ = Jof & Jsof~ Jo ~-- || joe | Jo2
tdmMuenl &30 cdzsB Odz! dzts?2 § Odzj s6j seteOWdd d § Oc
sted OMO {5 BtedE af jstf dste @3] W J ¢ id ¢ dz’ tfBdd2Chirfls@™: ,  oRf [ |
R dzhfts] dzO dzj LsddRdE2EN C OV ) O t) Guppzs idteldy e ¢ Odzi ¢ OV 13
1 Of Ozt i34 ted & OdzM CTOY 59 B0 dzj) Hst dsf §j EzO dzH € OW ;
o d B d i ¢ d @8R @Y Missf sdzsy j dzd § tbisGHuErbynabits OF d s ff
2 1 ?Carapezzia 3 1 Calcirhynchia 4 i Euxinellag 5 i ?Robinsonella 6
T Nincentirhynchia7 i Caucasorhynchia8 i ?Herangirhynchia9 i Homoeorhynchia
107 ?Planirhynchig 117 Rhynchonelloidegal2i Piarorhynchig 131 Sakawairhynchia
14 7 Rimirhynchopsid5 i Norella, 16 i Pseudohalorellal7 i Fissirhynchig 18 1
Clavigera 191 Majkopellg 207 Oxycolpella 211 Zugmayerella22i Rastelligera23i
Psioidiella, 247 Pennospiriferina25i Triadispira, 2617 Pamirotheca27i Bactrynium
2871 Cubanothyris291 Zugmayeria30i Adygelloides31i Wittenburgella32i Misolia,
3371 Pentactinella34i ¢ t O dzd yr  dzO3bisasteldpdsy 2 |, 866 G@a@®IFj 2 |
9 8H O.

ldseiteteOVNdud MSdy Mmeawerd M 1 lOdz dets?
9 H s dz hjd %O LOY OH dztsS G 15 5B tc Od3dzj dzd v

fsHlso jteHOj MY HdmizlsmMisedj d3 ftjHMIsOs d
Prionorhynchiidae d 1 J Berdagrindllideingets H fy j d
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Tetrarhynchiinae, Gi bbirhynchiinae 0
dzOH 5B &zOMIsd o' H j-@aky fisd dzlg T @V tetit§ tiso o dzy q v ,
s OS¢ ¥ d SO d2BiHABE: O W f o5 0 ey dPtely B OY Qdzighsts
dzOH tsB dzOMis d . I BtsMtsB dzj dedets OB sdzePY dey i i3
tc 02 s dz, ftoj HMIs ©Oo dzj dzdzr 2Gragdihgindbigls o d dzalzj f3ls de &
SOCYJ deO bkjtwtedlssted d ¢ dzc ehddefr el zdisisEdBOYdzHsgBC
ftcjHMsOo dzj 20 9 tc s HP@regpfinellajdea,f Gundslyrciazd :
Sakawairhynchia, Furcirhynchia, Rimirhynchia, Ochotorhynchia, T.
(Tetrarhynchig, Orlovirhynchiad Spiriferina | O Qo dasedy tcd € O dzff € ©
sB d&zOMls ¢ dzOR sHdIsfmw 9 L 5dzj 1 CBlstsdzO ¢
dzOH tsB dzOMis j Asj tofddz® | EAROY ted MEzlsmisadj &3 f ted
ff tsH te 5 HRseudogibbirhynchia, Homoeorhynchia, Sakawairhynchia,
Furcirhynchia, Rimirhynchia, T. (Tetrarhynchia), Gibbirhynclga.obothyris

Cld EMIsOdeso dzj dedzr § W OGIST fBHYjtescdo O ls
BB j dzd Mistetsj ddw ddistshmi jter 7 jB3dd o bjtd

RMMMdzj Hso Odzdj o' f sdzdej dzts o MmMtstslse j IsMise d
td1 o tOREOR {-B0EGOVIDHES d -2006308328 1
[djtOEZtO:

1. JteddgjdeS s 1. w., 10tOdese I .]. 1 tctgdzi &3
MstcOlsdeteO¥N dd Isjtedidd dzOdz! dese s Isted OMO 1 st O
14 sdztse dvw-mq tedzd def t§ Oz dtasdifiis s CuQ) of jdpdnd d @ BOIs
JesMfhd2 MC-EBOC @ oy @€ 2 Ctsde¥ § o denprids,d & f s
MisdlsklsO ¢ j tdOdsds s@aaRz@L O3 & ORzdBthte gk { Q1 7
Is . cSklsme: RLHOIsjd MCd24. Hsds ul Av, 2017.

d
[/
1
R dz
2

{Ytrorefcodzde tdJ? vrsuvfiRrRY[HS[B OsSUR.
rrRoL L1 o9/ ?1v L RS 3 LJUVIRLLIM (O]
Al tfRrRULIOLRR 1 O0JrB v
19 241 wRIRtuEs B 1[oduvaltf3

o 1d tQ_Lq)q’._dz . _ _
gjojlstilssyds 2 W JjH]teOddd 25 zisday iphad® J
G ¢ ¢ E lsdnerzin@mail.ru

t Odzj j dzO0 tshdse Odzdd ftotse j HJ dede’ 7 -d Mfdzj

I 5s kaspSs 2 Odasy 6 Xzd d ' ¢ (zk B ts SodsT) IsHs S 1Ot jufiyffipche
f &ZOlY¥ Stedd’  MHj ZOdy daj WSz ¢65 o) HY Sz
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OCIsdeoadL Jteseo Odzdz" ~ G dzz B d dzdz" = e OL dzts d3dz’ -
f zOls ¥ e d3"

Atstedsdtetso Odzd j i3 Miststetsy Hjdad2 vl o fdde
ted W-gz@ ) dzj § Odzj SL 52 ME 56 BH fdEde Wik jSidsto d Is-ts tefigflste 2z
sdBdtemMCts?2 f dzOIYW stcd3” o jteWisdes ftesdmna St
Wdze dHdzr A fslssCtso dguL fsHW EZdzH Odgj dzls dz' =
fijtciWstcdddtctso Oded v LOdzj 3 4 2 vl B Y HE
sjteted ¢ j dadzts G 5 Cesd3f dzj € MO HsCdegsde /< 6B
OCIsde dL Oyd dsB teEO figfy jo A& tcOL dzts d3dz" - fnd Ml
ftesmMisteOdzMise § dedzs?2 tsted j dz2lsOydd.

10z ¥d vl o ftwsHESCIdodz » f d&ZOMIsOR Is] to
sBtOL 59 Odzd ! B ©n fRgesdson dzdf jh of - OCIsde dzr ~
tc O dzdzj 2 -offsjfrplsjstamizlisR?) df (fidzj H Eff jh oj- R s g 9y dets 2
Mz d3j e HdBdzOdz! dets? G J dzj cOyd?2, O LOdzjo
o J &y 3Bt dW d dzd x defseits o W sl W3 OSC Isd o df
fsLHdz] 2 L ®f O dzts? GJdzj tOyYdd f z dz0fmdzj H
MistezC skztcdzr diFtc f LOAEOEZ] tHtesMisdteOdzedw + Isd A
fmdjHd] & nHizzyoj, WVd* dutsHddoddud s d]
cOL dztffdgixion sH d dzd € 5 HY daticodief jledsjo daddis{dslz W-d dz' IS te
d BEtsMmisdz =7 Mo 52 Miseo -XOdedz jisiOstel®E.¢ s § zOMis O

[ dzv fteOCIsdyj MS tets f @detsg dzj dedets a6 5 2 b dz
cOL deso tsL oOMisdets? OCIsdodL Oydd tOL dztsdzde” R
vl fted twjhjddd LOHOY HdmMcO oj Mststets
ftedsBtejIsOjls 9" wWodzj dzd § dz0 -ts BlRg @sbistehts jy H
cOL dzsdgdets?2 Isj CIstsdedCd, O€E pdeezt i d tets p Gdzdath 2 fi
ftoswodzjdedw o fHtoshdzr j + ftsad.

T Hidjddi OS2 IsjSlktsddSd, sMmse § dzdzts
sfftej HJ dzj dadzr | stclzH dets s d . 1 je@sdieti 2 O ds
cOL zsdBse tOo jdz oatej Bj dzgd Mkh j Miseo seo Oded W
dzjlsg , f jtco s2 f sdzse d dzj Cslstesets B OMM :
cOL destf jtedsHdz d3 Hj W stedZOYydw o, dets H sd3d dzd t
Cster , 0O otstcjolEEic sy Olsdvw . { OL OB BIOdz ,
orwWodzjdgdw d ddzHj Cfpr OCIkdodesisd @Y dzts d3f
d dzd 34 dzj § azj ls) , L O 2M¢ GFLhdy » § tdsedjciphy
LJgdgdzj stewfj deddes [ s tlels if ydzsmis d 9" HJ dzj dzdz
OClkdodLdiese Odzdzic DL deOBEASHEB® Oy 2 vzd = M d Mls
dL 2yd da. I MsOs Isfiqw  ftej HY sdZOEOj BB § Ctsfpo
OWld dzr = tOL zcd@tsaff 5 CdzOP 3 Isizetc ™ diglzj dzd ¥ d3ts
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stcOdzmtcj c dtsdzOdz! dz" 2 R~ OtOCIsj te I dz@@mdetc f
nOLOCIsjtc OLBJMjddw LOd]xj2, MitctdkBdtt:
10 bjttedlsstedd 14 ¢ d 1 ddz yodzmMSs2 MMmj Hd
8O (c) dzj I Hfjtetsdizidds @y d d i) iyl jtscl stasOy detistssds
d MmMkedjtej HdsdzOd desec s dzOf Qo dzj dzd 2 . 1 0
teOL dzd ydz' = OolststemMC dn Csdzdzj CIsdotse, 1
ftcj 5B dzOH O h ddzd . 1l totsMmistc OdzMmls o § dadats § e O
B MswgEn2 M L Odzj y O3 53 dejj Ueftpjd ¢ § glzdes G o
Hisdsd dzd telz® N j jo sl tetf esfyls d e Odzd J d ]
dzj M d3dzj dzdzlz to d hp@HYrL ! SBftc OL 50 Odzd)w Midlindsd B3O B
cOL zsdZ3tse sOCdr dzOf tcOo dzj dzd 2 .

[ ddzgjJ BHdBL d2Oydz' @3 § toj Wd®ls @eOdeisjOs - wis GeLrd
sjiSlstsdedSd MdMmisj B 1 LD Glptodgwors  fifgOptfjiddd® dzj o
GJjdzj eOydd. [ o4d sO¢dJ tcOL dzts gz | fnd mis j
Efdztse dz@ &3 M o t¢dy did didivdd® fisyj etedIlststedd 1 J
BOGdzd s des D § sdfvts j H f tsdzts ) jlsdisdftaf ,J Ulddds s dzyj § €
O dzts 3O dzd d EdzOfdzi HIz Is f sdzsy J ded teOL dz
O¢IsdeoadL Oydd, Mmew L Oded®dpj 3y W totc dEdAcdsso AN C
2] . 1 L sdez o dzddrodzdfvs fin@mindsijlakzr v GiddO S O dzf € s §
HOdzj § dzO0 JjJ ftetsH sdzy j deff 6 dzfh) ©OS Jz dz0 T P2 jizt
B Msstesy Hj ddw dOk Hmitiedds steYtdz crRAsbi O o
RCBJ nMCt) o df y@def < s -rdy Jtefeozf RfffCes] d3j Mistste
Iy &BIiMbstesyHjddw M LOd]yO0dkd 91)C Otes tsdz

I fsdmCOr 8 s dzts o lOteikr W Islimje Ctsitsdigd dade' M d fd3
i o-i @ OH dzse s ftosMisdicOdedy  EflsOdztse dzj
fsojHjddY LO fwphlerde? MYyodfHsd 14 ¢ dzO
ZOHY st HECtsor 7 MbtezSIskte ¥* 0O wdBdttms 2
fqn j 3 tcOL dzts Bz 20 d I3 G Is ts dz Cadzr 2 dguL C dzOMmf
dzj WiIsj cOL sdetsdaetsfls d sdBdtemC 52 f zO0¥ tstc
stdzlssteso d yo0 d. ¢. stesWdigkze O, smo Ols
s OlsOdze S 52 Mj Hdztse d dg’ d 102¢dkmMets?2 0Odal
fMrd d&3r dzj ¢ j dzn 52 € Ootalie ' ¢ of tasjj Hohy Idc@edalz jdalzr | I ts
C. R . ZJtod3OdzO cdzzsddzdzr § t6OL dzts 3" 9 Ct
sMOHBYdsd Yyjrdzj ftolswy jdedetsimls! ¥ Btsdzj §

10 OS2 offtetstej ) jdedes2 0 65 ftetslswy j dedets
Hd OG sdzO dz! dzOW ) d figksldOB O |, te | 1o tef jsHiAPIsHD edzlz di3d L OL
otsMmMssydese ® O Ofges ¢ Bs dzOf tcOo dzj dzd 2, Ho @
O tcOo dzj-Pzof W d-B @i B, COC flsdgd yy dets or h j
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BOG dzd Is dzs Bz § -®dee lses Yidas® j m®flsd 146 € OS¢
Cjdzj tOYddl)(.Mdp.Asdiffsd T hdese Oz 5 o § j to
fsdkzOc Ol , vyt &0 MRjdj sty Oslshw O
ZOMlsswh j s ©OL dzsds’ ©OL dzd ydes?2 1 el to Odzl

cipts )

\ - fKmaurexds

- CCUTOBHHA \
~ ‘\ i

= %
71
bparex \m‘/i
- ,2?\\ ,
: B
*:\ N ‘gf

\ -
HPK)/‘I‘C:&A_ Pe
1 2 [&]3[ 7 )4 56 [e6N7

tdMm. [ BlL.StdOWY (OISO dOHYBKEYHSBSsT 7 MlstelzC s
B3d Misstetsy Hjdedw d3d vl d cdzzB ddedz’ d3d tcOL dzts BO (] .
l-udBdtemMC OV f &zOIsW sted3BO; 2. 4§ &ZOH YOty BGCtlz:
Crlstster o dzils L Odzi N2 -%j dB®deytsdPls @ % dzj & jsdzHS |
[ ifmMsstesyHjddY vl, o Colstster o -§ Htgs tcd Oz 5 dzd » d
CiidBtedw; 5 .-lujsQeitSdsdzugjddtst OV L sdz@; 6. vteOMMO
lev(; 7.10dBtsdzjj Ctwkfder j deOtelzh jdedw, MmjCkh
[ 3]: Oy L@OfOHdISE s JtosMmMisdeOdzdwy, -BOY OB ldakd
ftesmisd tcOdzd v ; oo f @AW ™ fJded Wiy oAJAB §f dzifidadz" Ry A
BOG dzd Is dzs Bz ff 5 dz#

JsdzjlRgds o Oy dz" | ®itsB | dedesfisd ff totsfls tc O dzf
b OL dzts d3ts o) , dz@n tshigrdgdp z ¥ " d § Mif ts dyts f J difs™ dgdftzdas d3fdt
KB4 Mispisj ded 2 d ~OOC s iz sgL d3jd20j dath tote
sBMHzG] d3r 7 ROHY SEWHCso - BOMtktedsC IstztsL-H dzj B o
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CpeiHie XUMHYECKHE COCTABBI JIOJICPHTOB
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1 2 3 -+ 5
Si0, 46,84 | 48.62 | 49.90 | 49.21 | 49.27
TiO, 2,31 349 | 146 | 2,08 1,52
ALO; | 1543 | 1329 | 14.79 | 1498 | 14,14
Fe, 05 2,62 531 | 3J1 | 396 3.48
FeO 10,89 | 945 | 897 | 9,63 995
MnO 0,16 0,19 | 0,18 | 0,21 0,20
MgO 78 b 5.07 | 6.84 | 5.56 6.58
CaO 8,82 9,03 | 10,21 | 10,40 [ 10,47
Na,O 2.24 207 | 231 | 2,53 2,13
K>,O 1.47 1.27 | 056 | 0.74 0.69
P,05 0.60 0.65 | 023 | 0.27 0.18
H,0O' 1,41 1,62 | 0,71 | 0,35 1,03
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F 0,03 0,08 | 0,03 | 0,02 0,05

Cymma | 100,09 [ 1004 | 99.93 | 99.94 | 100.15
Mg# 48.5 | 38.43 | 49.58 46.5

Tpumenanue: 1 — dpkiomeiickan oatika; 2

Xonomonoxcras oatika; 3 — unmpysust Xonomonox-

Huoicnuii; 4 — unmpysus bleviammunckas; 5 —

Humpy3sua Xoromonox-Bepxnuit
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Mz j dz@ idtsody &3 §f 2O dBC dZzOL sd3 d OdiW dB &
fdtesiMj 20 d BdtlsdlsO, ddztsc H-® Oftdagt jf @Dk®ls ' +
ficB@BOISsdHd 7 MeOMIsOdzd 2 .

[dstedlsr SS9 Oteyjo’ j H difgdafdilsigsOls d yj MSdL j te
cdfdHd iYW detsL j toded Myls ™ j ; 9 1L dzH sC s5dzls OC
dzj 9o OHdlsar j, M BICtescdfdHdBRY dts?2 d
CGOBBlBdHIBY s dzd slsdzd yos smw a3 dz' b d d3
Isj d3dztsyo j Isdz" = d3d dzj tc O dztBots d¢’ ob Gjfi® jory @ df, B B @ ¢
(13% d 9%) d MmMlsOBddzt dzts?2 fHteddzd M+ ¢ C Odzd "’

LteOdztsH listede® dfdzO ¢  ts ¢ decOs@de Bls s tOL dzd Yy O
BjHE Mtse 52 dzd b ¢ Ctdzd uj Mise j dede” d3qd fn
Bd dzj tOdzts o . 1 sStetsH ' ) Y 4 Has G Odz dzr no T YO
Mej Hdzj L jtededMisT j, M cdfdHdBcEY dsL | todzd
MtczC kztots? . 1 -1 dggHdECS L dgistedzds IS | d dzts G H
fste¥dqteser j; Bhdtse dzOvw BOMMO Oddslsted tsdits!

mdgdBdL &3 wOMMdzOlstcdo O dRBlsHW f daf sl 57 O P s i
d f§soerh jdedets? G dzd dzsL j B3 MissMmis & ( sOB dzd
ded L € 5§ ftsH j tey Oded Ctoj Bdzaj L j BO o ftej H
Is 5 dzO dzd Is4565,016 6§ ©6 %) . vtejdgH 1 eotsdzs ydd Mmsf
AFM - fletsd3j 3 ZIstsydz 2 34 3 vz o l§ thde ] didstRais’ df  df
BdzdL 5¢ IbtejdHlk BGttsej dde = OMMsydoyd?2.
ssysd MtmMlsOCoatses tstetsH WstedBOYdd dzs€ Odzd
dLe jMmbkytkstgde » Mijted?2 M lsCdsdd dddw 5d ¢ ¢
14 sHddOBdw MEd] fizdzts o dMs s & [ i ts & 56 O dzd
sBteOL tsd3, BBMISOdtso €] HEBYf dzdlsdes?2 € tsdzdzdL d «

Is fibesaddduimes?2 My jydwdej, ftojts
Isj dGgdetsyo j Istso s bdfodseWd’ dd thtse j dzdzsts
fstotsHT dLEyj dzgdzr = dBOMMdese d&Bscellsizde '’ Is!
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GOBHtOG G tOdd sdzs? WstedsOydd §tsLHdadn
Hizg, des LOBR sdes tslsdzd yos sw s dzdrmn 1 &
f ZOcdtsctcOddlsOdizd, Htsorh jdeder d3d MtsH j tey Odz
LIsdds OO stcOdB3 ¢ O tizegztf s 626 gf cziilgs P Y. B |

v OB dzd yoO
libds e saddB3dud MEd?2 MsMmisOs BOE ROy MEdn
[ Off [AiBH" cqddzmq o flsizd s
1 stetd | OB B diste]y wOdetsH]f d Stelu 52O d tste[y tc O dats H
n 1 4 1 5 1 12 2
1 2 3 4 5 6 7 8
Si0; | 52,98 | 58,40 65,00 55,09 | 65,60 | 60,61 66,12
TiO. | 0,75 | 0,90 0,56 080 | 074 | 071 0,46
Al20s | 16,08 | 16,08 16,20 16,56 | 16,30 | 16,62 16,47
FeOs | 053 | 041 0,84 1,43 | 0,48 | 0,88 0,45
FeO | 7,92 | 3,38 2,51 6,66 | 3,02 | 4,88 3,27
MnO | 0,11 | 0,06 0,01 0,08 | 0,08 | 0,06 0,04
MgO | 7,85 | 4,93 3,00 509 | 3,21 | 3,02 2,75
CaO | 8,78 | 10,09 2,80 7,13 | 4,00 | 4,67 4,21
NeeO | 1,86 | 1,56 4,85 210 | 2,86 | 2,37 2,54
K20 1,11 | 0,90 1,70 166 | 1,07 | 2,67 3,31
P.Os | 0,12 | 0,11 0,13 013 | 0,5 | 0,16 0,10
F 0,15 | 0,09 0,20 0,07 | 0,13 | 0,08 0,09
H.O | 0,33 | 0,26 0,10 0,22 | 0,10 | 0,21 0,15
H.0* | 0,78 | 1,82 2,08 245 | 264 | 211 1,12
COz 0,26 | 0,58 0,10 0,43 | 0,10 | 0,47 0,21
S |dej t 0,07 0,07 0,05 | 002 | 0,02 0,02
u zdsd 99,18 | 99,38 100,05 99,73 | 100,40| 99,33 100,16
C dzj d3j dals ' ;dseal/ g
B 32 41 36 31 49 19 26
Li 34 56 57 63 45 51
Rb 18 155 105 46 72 109
Sr 230 240 250 298 400 235 220
Ba 460 | 1280 1238 | 740 | 1088 1090
Sn 4,7 8,1 4 28 9,7 5,9 3,7
Pb 18 26 25 38 40 16 23
Zn 143 129 55 195 200 68 68
Ag 0,07 | 0,18 0,3 0,1 0,07 0,1 0,05
Au 7 5 6 7,6 10 4,7 50
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\% 190 156 134 168 89 102 74
1 2 3 4 5 6 7 8

Co 38 21 4 21 19 18 10
Ni 92 37 38 41 64 37 41
Cr 450 185 140 246 230 131 190
Nb 4 9 8 10 10 10 10
Sc 40 27 22 32 20 20 17

f 66y ds HOdd -

t O tej H j dzj dedlfjtc JidsizjidpjRdelots o OB BtesdH OR d
CibndBdUudiMEddz sdf O3 BOL Odz' Istse d OdgH j L
sCteOddz [ 2], O o9 G to O dztwH] s~ tafddisfOR] ) § s deizs
CteOdzdssdH 5o OdzH jLdstsa 5@ ts teW HO. 1 tod
10dzr yodzhME sets W HO B dZOtkzy do O sfw  BIs§ dzt
oW HHBtGSHT BOMMde s | Odz' Yy OdBNS(Kke380), Ww H O 5
(Kk wts 3), Pb (Kk=2) d ddzscHO (9 ctOd
Cu (Kk=2). [Bhddz Hdzw vefigyd sfistcsy s& §tBds
By sOkzzZEE j ded yj MECOW M JjydoOdzdL Oydw dz0 Au
fMtej Hdadn MtsH j ey OdedwW rn, Y JitcjtcOMYtcj HJ dzi dad
Jqdzls j dehdo desds ftedo detsfypy Htod Oolstsdzj lsOMsdiO
LBdZEISO o OSyjifndBicdsl n Mbw@PB Odedd M orf ME
CdMizstcsHO d o MsC 2 OCIdodesfmils! ¥ HCI {1
Gjdzj tOyds L sdztslststelzH dz" - ftetsw o dzj dzd 2, f
dLEyj dedzr = dGOMMdotse.

RfMMMdzj Hso Odedj o' f sdzdgj dets s f dzOdzlz 1 Rt
2016-0001)

[djtOEZtO:

1. I1BtesHddz [ . u. 1 jibtesaddidy &BOcdBOIsdyus MSdna

2. skrrddd [.RrR. |iBadidY BOcBOB]U)MEdn
fswitse. | sosMdBdkMT: My OECO, 1985.

3. uvtesdzH! jdiBdIsr, HOydlsr df .fixo W[ PieizdlB §9 &3 .dzd o

4. Batchelor R.A., Bowden P. Petrogenetic interpretation of granitoid rock series using
multicationic parameters.Chem. Geal 1985y. 48.- P. 43-55.
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1l esdfuvo

4jotsmis!tw.das oud Is dzd s o
RdzMIsdlszls ftetsBdzj o3 dzj ¥ Isd drosesvo®mailth ¢ .

Il ftejH] Z2Or ©OMMB3OStcdes O di3s?2 Isjtetedlssted
dmMmdzj Htse Odzd 2, Cdzsdz sotse s d Gzt tse s
ciWdrduimédn OBl lsd3j Yyojlsmwy HBMISOIs
fstesH bOffsots? WsttdOydd. demi fHdEmlsbs:
sj d&zO, o' AtsHWh dj dzO Hdzj-0 GYf OHflASY | gDzt fiIs 1
slsdetsmw Ispw ¢ dqdzlstelzL d o dzts 2 Yoydd [1].
Hisdzd tedIs O3] -H  dzj dc@ HSEOtElFs| d ftoj HMNls OO0 dzj dz'
cdfoBdmOd: d& &3 W ste3Oi] L Ofirse @OMdatgd d iyt
o3 hOshdn dn ftstesH. wjSkEhd)] ddlstlkzr dd (
CdzOoa dzr d©3 BB OL 53, fts HOdzdzr &3 Ol tesdBOG
tcOMmf sdzO6 O Ismw , Oz 2 dgts O o g dzls Y dzlz IsT 3
ftoedlztetsyd dedzr d3d ¢ tOL dzs BO & J o dzas® dz@dy B tg Siaiz
wWodw jIlsfpw dzOdzduydy HOJSE dzdh! 9 Mmdojtedzs:
yomkswa dimmdzi Hizj B2 sjtetedlssted d . zdtes¢
StcOf §f so 9 tJ ¢dBdzj wo dzwe Ismw f zZOMmiststsB
LOdzj g OE Is fMdzOB ts dz0 € dzfs dzddfsts te tiHe | HiGO L dsdmpo
Zdlssdzsedyd M sets MsMisOea ©. RrRA § sdtsyjddj
Mse zOMikzj Ismw Mt MistekzClsktcdz &3 § ZOdzsd3 o d&34
Gz 8¢ d A MG o Oy ddz stcOf f sor j Is § dzO 9
st Ol deteOW dud &L Beazedsb@E s 0] tezH @f Ay jo J t
sjtetedlsstedd tsded oMCter Isr Ctsdsditsor ©gd M¢
Slsdztsy j dzd W By.4 tHsjddj'y OB Isfw Bdets ¢ sy d fdzj dadz
ftseo jten dztsimiss .

] f sidzj Hded § GsSHT otsftesMOdz IcOf fftsoct
dzy Wlsj ¢ OL ts dgisiffoatpligs zdispCftOXzls | ¢ dzd L 7 d §tcd dz
cO2detse o twOL dzdydes?2 Mmlsjfjdzd B dzd § sfpow
C. ¢. 1 OL Odzts o O, 1.1 lHtser € d dzO, l . RrR.
sOL Otcd dzts 9 O, I . ]. s 5¢ Bk dzd dzO, 1 - 1. [ Jdz
JHddzytso 52, Cbboa®w., ddledzd ulsOtesmjdz' yj o0, ¢

I mMewiLd M fodsyjdedj ds dzO Mmils' € Ctolzy daj
Colstster » o twOLdJyde | eJasedumMedd f4 te
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BOCBOIdUj MEBs2 HIjWIsjd dtsflss s . [ sistse j to
otej GBWdeERtsiyydIs Ols! dzdh ' f jteRBslstedOMmMsar 2 ot
sedzeEmMME 2 Mmddaj Sdzd LT d MmteiHdzj f Odzj 5L 152
sBtcOL ts9 Odzd 2, dL zyJ dzdz" = of Otcf o jzin § D
BOC BSY SHOBHWM j2 L 5dzf d -o ¢ g Waissl o d its@L
1 Ols s difipSdsm ¢ ®6 &OC B8lc § dz0 |

[ Odzdz" § , ddzj # " djmw dzj ¥ sftej Hlse j dadets
fMddaj SdzdLr d MtejHdzej § Odzj sLs2MCts2, d tcOda
I MejrHdj 8 Isjujddd . ] jaQte( sk skBE2 M
Slsdzsy jdzdwr dedydzgjets CjdB3BtodwY tslsdgi g jdzz tev
BwBh dsfls! v ftod s fids, 0 j tegety 4 1@ 100 d3
HECOLOIsjdz Msatsds CjBBted2 ME G ts ot d3d ded
ftcdmkzlmlsadj HtejMmor HJOBOL s o Bldyj d
CidBtodv; dzO dzd y d 4 9 twOLWjLj Y P tziipl &2
Btoj Sydwdsd fp tseBdzsBC O3 Htsdzjtedlstse [ 1] .
 sMisOlssydzets Bftej HY dzj dzdzts toj " Oj Isw oY ts
9 Mi-vQPh®H ds?2 yoOfmisd toj ¢ dsdzO. Clsd MsB tcOL
BOG BOIdYd MS¢ d BAY ifstistg §jOlgf @z, o vbkdeelzMmme
HisMis d ¢ "@ffdikle j W LIRS ddzlsj dzfnd o dzts s d ftotsw
tcOMmMf tosMistcOdzj dedv o tOdedzj &3 stedOMy . 1 tedlzt

¢ tc Od dedzts 2 yoflisd Mddzj CdzdL T sB kZzMmdzts o g
Bdes e sydmdzi deder = lstcOfftsor o Isjdz, EMlsOdzso ¢
Bsdzj § Ezp®EHSGH - @O0dzZB®l L ®LcdzvH, ¢ da ydfm
fnd dzdz' ofCter Isr j ¢ o Oy ddzOd3d dzO s kB (

[deded &z S 82 (Rtej 2" AMEts2) d [bEZdzOSMEEB2
CteOdzdyd BJIHE ojtorndzedds d dzdydeddz f Odzj 5L ¢t
dzedy dzj e s S j BBtodw.

SesMssydzOv ctcOdzgd yO tsB dzOfiIsd w©WOL o dIsd
CjdejteOUdd ddj il HsMsOsyds lsyjlkdads s
Msef OH O] Is, o dHd s, M cdzzs ddzdz” s wWOL dzts «
fMtejHdaj 5 Isj yjdedd to. 1 tgdz! th @s2e dilslyvlz tseBT dAfts Hets
ECOLOdzdzsets oL tcOMISO dzO tse jton detsils! s
fsMisBOc BOSdYjMSs2 cdHtelsj ttkOdz dzts?2 Hj W I

dotsiBBOLd] G ijBdztedyd Mitsets ©OLEKGJL O,
ddzstez H dtetso Odzdzts 2 Y OMIsd df jrte j o) dAOs| dz jOctkts(fy o
d, 9 a3 Misj fn Isj d3, J G 9" H ]ty Odzdzts s f
tej ¢ dsdzj YyJj zsets oW HO MisteOlsdeteO¥W duyui MSdna
Hdzw o dzjHtej dadWw dBOG " . [Isdesfpdlsj dz' dats ff tots
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odzj Hiej dzdw d, Ces dats @l leditsfls  SLHO BOded j fydzts
ftoddzj cOsh j2 ¢ Ltsdej odagjHtejdedw, € Mjoj
Vstedsdtcso Odzad® jHdsEets tjedsdOd dsets M
ktcOffsor n Isjd ftshisteOdnlss j dzdzts 1 tod Iz te ts
Lsdzj . 1N jteldjdiafiis 2O dz! dzr 2 Mddzdz (st Of f 59 OW
RORBHdI Mot 4 totsHLdYjQrdz dBG d jjtctEd Isstsatas]
B &ZOMisd, MRtOd Y ftod 1 Istsdg dzd dzj 2 detsfyls
] ftejH]j &ZOE twOMMKEOttds Oj B2 Isjtetedlstst
(ofMCter s utojd) Bslskse d e &ERIMC S OM Stej ¢ dc
U2 o MC-6OdotMEs2, [Ljteds?2 d yoOflsdyds
fdzsh OHWwR., 1 0detsdzjj dLEzyjdzr tsded dz0 e
Bsh detsfls! CtsdzjBdzjlsMw LHjM! o ftojH]dkOR
fzz Y O jfipts fidsd@® dzv j Is f o d3j tedzts 100cd3. 1 o tsfyk
LOSC dzsd3j todets f jtojatsHWIS 0 BSdzjj o f
fMstcOldeteOWYduj MSdj ktetsodd. [IHjd dzr j
LOSCsdets 3] tedetsisd Mo w L Odg oL ddsy des ) ¢
fsHe dd S OBBu s Odzets o dzj dzdz™ | Etctso dzd dz0 dzd 1
Codzstetsdzd telz s Isfypw fedmkzlsmsodjd ot odgjf
f zOMmisd ydz - GOdztsG j dzdg’ = f stetsH d 9 yj o
ded y dzj Cj BB 2 ME 5@ ts tOLcj L O. 1 tsdz it
MstOldettOW duj MS 56 s SOE G afdztizts@® dal el ¢ s & y O
o dzd yJj dagfh detfMisd, , wedsdv s @™ oL GdzVH, fr) €
d dzv d € O Istisfipd@@g dzj dzdifjZh j s elzso Ooh da o f jtodt
I sfdzj Hded§ dd3jels, ¢t ofj2 odHddshisd,

CjdzjsdujmMSd fgoswdzOdgd OO dzdw B3 o C t
WEdHO®R) dzsj d dzdL Of BhMOHBYdsEes Yj o dzo.
MSo Oy ddOnR, St Of ff r tOMiBOtedo O di3ts?2

SHdEYttkzMdr di3 Mistesj dzdJ d3, yYlss o Moty Syt
o dzj Hicj dedelz'. dz'l m fisGtOY HHdEORtsIsZtsB d d2 € 52 ff dzts
33,51), dOwHE f thdtss d GOEEBVPRY sof &3 Is,
O dzOdzdL Ctkf ZsBOMh sOBdzr 7 sk ddz dz n

dZddzdw dz, (jteijmjCoOshdd BdZOMIS! ©OLsdlsd
) dzts eBdR2tc § dzd W MCoOyddz o teOL dzd ydz' = Y C
fModHjlsjd Mokt ls 5B OCIkdodasds odzj Htej dzd d
fMstezC sktodatsets f OO o' h jdzj y O dn  tslsdztsy
sOC Y J§ L OC tsdats a3 to dzts j zd3j dz' M j dzd § d3ts h dzts fr
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Slsdztsy j dedff?2 dedAdsdedzie 2. 1 MmMewrd M lsmizilsMmise
StcOf f sodzdiBAK dend ser dBdud MSdr HtdL zOS tse  Of
f sdzOcOls! , Yyt ECOLOdzdz" §j dL dBj dzj dedw Bsh
slsisj Mdzj ded j &3 § &zOMIsduydz' = §stesH fted OCIsd:
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1 Mz j0dzdflz: Istse + 3w C A BMESEEZOBI gHEdictso T
BOLOdk ! tedCtotsodzj o' j yomBd & sl 4 st ts dzlz
Bq dzH Odzj C O dzdz’ B G Odzse OL Ocdz' ORI, OdzO
fMedisr . [ Mdese dzOW Y OflszO teiginda§ jvLde) L § & gdzd Mls
f zOocdsWdteser &g tOL desflswdzd. | MsmlsOe j
sBl j B3O ftStetsH' ) Eyomlse ze s € @&Cdzts iz dedzep U dz
st ddr dese s § dzOcdts¢ dzOL O, HEplsOs ¢
Y4 dzlMBsdes fHISj ted W j tedd. | Odzdudd Istejh ddz f
OOClkjte §sc0OMOdedWw fModHjljdz Mlsalzs s ¢
J desC ted Mils Odzdzts o f z0edtsC dzOL O, dmyrils©eh j
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B R Odzd uj S dJ ZOY Wy § dzqd v . ultlzC O
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&j 2flsT §ZOCdBC&OLO (HE 30%), Cfj dsdkst
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B dzj eOdz" (4%), o ddasdtemsdydwa slsdii yod
(H©6) 5 (shmisswddss fedhmizlsmlsokzs s Of Olsdls,
CoOtty, COd ydlk, ¢jdiOkdlk. } &ZOcdss &OL f
ftsfiA@es § j &S q) SStkedr j Ljtwdd € dddst
dzd L € 5 § dzj Wodsinls4aFepas) (O 6 dIstsd3 | J dzdgsif Jsteidg®@) dzj
sdzdo d dz® L Odgj Mfijdd v d flezsds f KOG e ¢ Os ts d, q
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Atsted3OYy d tsdede | ftedL dz0C d A d didtade i s ditsizw
JgdalstclzL doder 7 BOLdIsse MtejHdzj ets  Odzj sL 5w
Nd dzj L O, COodzdw) 9 ftesdL otsHdZr R LWWEL
slsyj lsdzd e s (lsOB d&zd yO) . Is "ddiduj MS sik
BOLOM Brsts Issdzj dlstso ™ j f stetsH ' dzts g RO dz
Ctoj Bdzj SdMdzslsdetsisd M kEd3jtej dzde” o8 fMsH jtey O
ndBdyuj MEses MsmMisOes O o dhfmdzjHEj B 7 tOL
odHd®B § tOL ddydw. ] f&zOcdsW dtetseor 7 B
fedmizismise 040 Bacdlsiisdedzd I ™ M | dindsciv (3 >0zt § %)0.

Tabauua cpenux coaepxanuii (mac.%)

1 2 3 4
SiO, 4843 | 48.67 | 48.43 | 49.26
TiO, 197 | 2,38 2,78 1,42

AlL,O; 1354 | 1442 | 13.76 | 14.80
Fe;0, 8527 | 715 3.95 4.03
FeO 713 | 5.13 9.94 8.46
MnO 0.15 | 0.16 0.19 0.19
MgO 8,06 | 6,57 5.84 6.75
Ca0 1044 | 1098 | 9.63 10.78

Na,O 195 | 2.24 2.30 2.27
K>O 0.69 | 0.73 1.30 0.64
P,0Os 024 | 0.28 0.36 0.18
H,O 197 | 1,54 1,53 0.84
Cymma | 99.87 | 99.82 | 100.0 | 99.66
Mg# 55 50 44 50
Sc 38 36 31 40
\4 310 340 400 210
Cr 240 191 110 190
Co 50 46 46 50
Ni 170 100 96 137

2P32 102 119 147 73
(La/Yb)n | 485 | 5.13 el 2.6
EwEu* | 094 | 094 092 0,93
Nb/Nb* | 1.19 | 1.29 1.22 0.63
|-onuBunoduposeie n 2-nuarnodupossie
GasanbThl, 3-CpeHenaneo30icKue 101epHThI,
4- nepMO-TPHACOBBIE TPAMTIBL.

lted BdzdL €82 tBh Jj2 yidziLodmlstsMmisd o  dad
¢ dMmdzj dedats s  dMg®) (e § daO ez ls W -548). § te j H
[ OY 4 dzj L dzOydlsj dz' detsjy ko jdzdud dedd Is-dls Odzeqd
tczHdzyr 7 BJdzi tOdztse o  ZOedsW dtesoar 7 BOL O
HFSET Zr,Nb, Ta, Hf, O LREER j &z n (OB d&zdYyO, tod.
MH | oXsdedfvdzOc d sW Jictsear = BOL Odz' IsOR Mo wL O
ttOdzdzj ¢ 5 tsMdzts o dEEOS IstedfQEHIOSC de@ind toj H § dzj dzd
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ddzlstelzL d o dz" d&3q BOc BBOIs dIs ©dzd EMmlsOdzts o dzj dzr
feoSiduiméd ofjn daj Mseo 3 Misd 3" = Crdizj d3j dz
B tsdzj J 9 Nifnts Cfdsi - tg g@Bistso ™ - StcOf f 59 fMtej H
BOL Odz' Ist  tsls dzd y O sqlsigvy  fests o jte i@, ethG tB4Ds,

HFSE tjHSCBL j d3j dz¢ dREE= 713dyj. d3juddsitdeH " ( RED MY tc j |
o lweOf§fOn ijdy naMor-Repdydifsdddg ¢ OL
My jShtese MejHdze] 1 Odz BL s52MEdr  BteSH tOL «
NbOdzs 3Odzd 2, Y &3 tsded Blsdzd yos smw sls Istcj d

] dlsjtcOktcO

1. 1 02HES J.1. Jdds2mMcov MmMtejHgfkBHGSsL §2 #
cA o o1 wuut . 1988. 128 fy.

2. ssdzsH jLdf S 59 5. [ . d Ht. B Otju’oq’dzfnC.
36" s 52 of OHddyr [/ / | dtselfr (

3. [dj2ddStse i1.1. [msBjddshsd
BOLOd Isse 3G' Olslsf dzein§ ts dzts 6q®HddZGJ
sdBdtemMC 2 f zZOIW stedsr . -9 . 1 Ok ¢ O,
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slso j Yyojls bOSCBotdz sMdse dr = d dJS Hzddz Iste
WoCisMmeodHjlsjdz Misez¥ Is 5 dz SHdzstetsH dzsd3 )
Mk MistcOlss o, fl dZ2Odzdydj d3 o ddr cettedL tsdz
Msmis 0o O. 1 0 CGleOded yJ Yd dzlstc Odz! dzts 2 d
fited¥jtdud MSdn Lisdz dzOB dzt H O IsMw w g dzj d
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foiHf sd&zOG O] Is e tets Wdze dHSO o s otej 0O
fiosdsy yelssydsr = SCOdj 6On . B dBBdZ ( BOCG d
L1 Hjdddls) ftod dd3zh j Mise j dzdzts f 5L H dzj d30G d3¢
BOGdzj L dOF 1@&B ) , fYoorh jddes?2 Mmsjifjded
(FeOs =4410, 4%) d hJ dztsydksNgilOQRZz: Sdas)fn Istd O dzdz
Gjdzgj sOydw BdzdL € O ORW dB sd@zOd3 tMmdise dzf -
ftotsd3d y Elsisy e 2dzd L C SG 5 Viptsds BEBERO L Oc(zqzh f Ols
fsmMis@BOc BOIsSdui MEdr i 4 gl Y di s ddiggstzda
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fisg § 4 det & Istdois didipiizts lsidste 3 ez j Ismw  dzO W sdzj
d Isj Bk jtcOltytsisiddsedej L  Odz! dz 2, dzd £ € 56 dzd «
46,11 48,1%;al* = 17,6/ 18,6%,FCli {f t5 10,49%9,C StetesH dtelzj Is O B!
d LOejthOojl f(ttsyjmfi CtodmsOdddL Oydd.
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