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Slmple I dent

AlGrog(I) i': $i.,il er;>tl +-llYl:;,atiell -,r*j jjr: z-.,:U,: .1

Sio2 53.88 0.55 si 2s. t9 n.26

.\12o3 i5.30 (1.5i Al 1ft.95 0.28

CaO i.l.l r).20 Ca 2.61 {).1.1

T io2 2.62 0.l7 Ti 1.5 7 ().1It

]l,Jo 1.90 ll.ll 1.15 0.t)8

\rt2o 1.22 0.i1 Fc 0.855 0.0'76

Fc2O3 0.139 0.010 P 0.rJ608 0.00J6

c1 0.101 0.018 Zr- 0.077 0.013

K2O,0.080io.ol{ Sr 0.067 0.012

P:O5 1,.058 t'.U16. K 0.0.18 0.0015

c1 ' 0.0538 0.{J015 c1 r).0538 (,.0015

Cr2O3 11.0509 0.0095 Cr l).1)318 0.0065

v205 0.r)J3li 0.0t)65 v (|. 189 {).{)t)36

5()3 t).0J37 l).1)0(,5 s r).utJs t).r)r,26

MnO 0.(){)96 0.0019 lln 0.U071 {1.0015

\io2 0.0078 0.0029 \i r).0061 |rnt)22

CuO 0.0060 0.01)22 Cu i 0.00J8 0.0018

ZnO 0.0018 0.0023 Zn 0.0lJJ9 0.0019

tnuslt 120 ,* -,,,' , Grog ( I ) e
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S:rmple I dent

I Grog (2) '!i: 4+l-jl L.ou .;-tstlj;,aijjt '-"': j$'r: gi$ '2

Sio2 56.11j {).Ji5 si :6._t0 ().26

.\ l:o j .i2.16 l).52 .\1 17.J1 0.27

C:rO J.26 1)' 19 C,r LJ3 rt.l3

T io2 :.16 t).16 Ti 1.18 0.lt

\l,.1o 1..i I l).12 llg l).91)9 rr.07l

\u2O l.l I (1.12 \it 1.[5 lt.(],

FcIOJ {1.81)7 l).t)lis Fc 0.565 l).1r59

c] 0.Jll9 i).023 cl l).Jll9 l).02J

K:O r).155 u.uJ8 K 0.211 0.0J1

P2()5 0.130 0.010 Pr I 0.0566 0.0013

ZrO2 i 0.108 0.019 Zr I 0.080 0.01J

so3 0.082 {).015 sr , 0.0J30 0.0059

sro |-|'12 t).u 13 Sr l).U61 U.011

\': o5 {).0381 0.00 73 v 0.0215 0.0011

C12O3 {_r.0365 0.0070 C. 0.0250 0.00J8

- t"il-aTr*- T*-1l[- \In rroosl i.m16

mush 80 -* -;-, Grog (2) o
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Sample I dent

.{lGrog ( 1+2):4:ij-il ir;)j .;-',-sylj ;..a1,!rjl , : J3.: E-.iEi .3

Sio2 61.i5 i O.S.t Si 29.15 0.25

.\12o3 i1.7J i 0.5r -{l , 16.80 0.27

T io2 2.{3 o.tc Ti l.{5 0.10

C:rO 1.18 0.11 Ca 0.8J6 0.077

Fc2OJ l.l: 0.1 I Fe 0.818 0.07J

)IgO 0.398 0.053 lv{g 0.2J0 0.032

P:O5 0.tr5 0.009 0.0s03 0.0039P 0.0503

ZrO2 0.r0J I 0.018 Zr 0.076 i 0.013

SrO | 0.072 Sr i 0.061

Cr2O3 0.065 Cr i0.0143 10.00s1

cl 0.0J61 r 0.00{3 c1 I 0.0.161 i o.oo+s

v2o5 0.0324 i 0.0062 v i0.0ls1 ]0.0034
so3 10.0ts0 10.00s6 i 0.0060 | 0.0022
]'lnO 0.0100,0.0020 }In 0.0077 0.001s

CUO 0.0080 0.0020 Cu 0.0064 0.0016

Zn 0.0059 0.0016
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Srrnr ple I den t

81 Groe (r ) : +iJ; ^r::-l ;3!l; ;"='-u- *: !l- 3:ti 1

S, 18.00 0'15SioU 59.90 0'54

61 to.lz 0.27
f f Zo: 32.91 't 0'52

Ti 1.{4 0.10r l0 I 0.16

1.30 0.10Cl l.JUOlO11.81 l0'14
}te- O.SSS 0'078FCo3- t.2i 0' 11

MC 0.420 0'0'17\lgo 1J.696 0'009

\:l 0.1J5 0.052\.ro u.6oo o' o7o

cr o.:to 0.020cl 0.310 0'020

Ct 
'-0. tlr 0'016

C,2O3 0.255 0'038

x- o.tss 0.025t<:o- o.tct 0.030

O.IZO 0.0040p:ol o.trz 1 0.009

7, ' O.Olt :0'014
o.roe i 0.018

o.ozzl , 0.0043vzo{o.o+oo o.oo77

S*- O.Ot:t 0'0025il o.orzo 0.0063

Mtr 0'0198 0'0039rGo-o.ozas o.ooso

o.ool-< 0.0017o.oosr 0.0021

eu-u.OOi+ 0'0016
CuO- O.OO+: 0'0021



4 n') 40 \}lirtSgl

Slru ple I tlent

82 Grog (1) : 1-l-it LaU +-s)'l: -r..1'jl ,: .i,J,Js:6-:r:j .5

Sio2 60.18 0.5.{ si 28.1,1 0.25

Al2o3 32.i5 0.52 Al 17.72 0.27

T io2 2.J3 0.16 Ti l J6 0.10

CaO 1.56 0.13 Ca'1.r2 i0.09
Fe2O3 I .30 0.1 I Fe 0.912 0.079

.\lso 0.590 0.069 ]lg 0.J56 0.0.12

K20 0. 120 0.02 I K 0.100 0.017

P205 0.1l5 0.009 Px i 0.0500 0.0039

Na2O i 0.100 0.030 Na i 0.074 0.022

zro2 t 0.098 0.017 Zr i 0.072 0.01i

C1 0.590 0.069 llg ,0.3s6 i0.0068

C12O3 0.120 i 0.021 K I 0.100 0.0083

v2o5 I 0.11s I 0.009 Pr I 0.0500 0.0042

so3 0.100 0.030 Na i0.074 i0.0023

]lnO 0.098 0.017 Zr 0.0i2 0.0029

CuO 0.0082 0.0021 Cu 0.0066 0.0017

ZnO 0.0079 0.0022 Zn 0.0063 0.0017

Nio 0.0063 0.0027 Ni 0.0050 0.0022
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Sample I dent

83 Groe 11):.i.,:;t i,,;,>tl +15!l: ;,ai.!jl !.r'"j JJ.rj e'juj '6

40/rrlJrlslll

si 28.33 0.25Sio2 60.61 0'54

A r 15.51 0.17.\ l2oi 29.31 0.50

Crr 2.66 0.1'lCrrO 3.71 0.20

tt 1.25 0.09T io2 2.09 0.15

}1g 0.9412 0.076\1gO 1.56 0.13

Fe 1.01 0.08Fe2O3 0.+,1 0.012

K 0.341 i 0.045K20 0.410 0.0s4

P 0.0478 0.0038l PlO5 0.1 I I 0.009

Na 0.080 I 0.022Na2O 0.107

Cr 0.0547 0.0099Zr2O3 0.080 0.014

cl 0.0700 0.0058cl 0.0700 0.0058

v 0.204 0.0039v20s 0.0346 0.00?0

s 0.0141 0.0027so-l 0.0351 0.0067

}ln 0.129 0'0025MnO 0.0166

^ 
j o.oole o.ooleZnO 10.0r19 l0'014

Cu 0.0081 0.0016CuO O.0102 0.0020

Ni 0.0045 r 0.00220.0057 0.0027r*iO 0.0057
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; glf ir.l! gJl?1ll JlJel (3-3)

(B 4.Llill )(.{ 4.Lfi.:l ) Cr:".r+,. g* L5:".1t 1..)rtrrl :l.rcl !

3J+J:r 'i( 6 i-Lii JsJ ij-i 12 :t!ii:t O" r,cj.+" ig.J

. 1 B r-L!, ) ( A 4-L!, ) - r..-. s.;-Lii J! 72 :',-..!l

(A) arJ.+"il

DOLO}IIT

GROGE

QU.\RTZ

K.A.OLIN

;,,rr.r: (l_J_3)

:.'J-

jl ..(
-J-r

irl:s
r.r:j.t.l15

-+:l:,t (1) dr_s j.tt.lj -+rrsl r;i i-LliJ +J

%5 %10 %80 AI

%5 %t5 %5 %75 A2

%ztl %5 %7tl .{3

%5 %25 %5 %():) A+

.+,otJr (2) d:.r; r.,rl:5 a,jl3jLsll i.!L i-Ltilt !J

%5 %70 %5 ./.80 AI

%5 %75 70: hta A2

%5 %21) %5 o/o70 A3

%5 %25 705 %65 AJ
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: .lir.tl .rl.rel3 r-*rrs.ll 4Jl"e (4-3)
S ajJ -+ Jlij 3t:r.tl L:; i o-Ll- $jJ ..irlr:rl rlJet r+

,:j..r -ii .i.;r.rrtt f,;"e SrtrJ (Mesh f0 ) J!*r ta;t;rlj !,.L!i,

JJ,3Sll #.*s.lt j$J':,rt!Jl a!-lJr rl .,.(r i-Llilt JS Cr ( p 83)

.bi-.b;J6.r l.{*l!5 lJ 6t+ +Dj gll .,,:-i ilg 41 6ur. (6) &
.(Zr/e+s 1000)3Ji.i ', .r< ;..rj,yt ig1i11 sr:.,.ri, (2r*/ris 750)

: .;6JAll tlre (5-3)
sJU-r i--r,jr !,j: (oven ) ;:iti!t ;_re d:U:*l -j_!r: sr

, ^ JJ.jl il+,,+ \ii> fiJ;.Lli ets iF ar+iJ.j Ji,l i G ll0)
. ( ,. 13oo- 1250-1200 ) Cj-l dJill e-{u}

: cj*ll r+ d'rr r+dl LbJl cFlJ.ll +rsj (6-3)
4+llj$l ,-'al:r-jll r;.rr: | 6l+,tlt d;l ir$"ro 9.c r\-::!l -r,;

ir i,r.rr cFr i+ cjsl irtjJYlJ e']ljjll e+Jl i-1;111 1111511_, ,;,,r;r.rr

. .'- ill li.l +.! LtJr! LJji.*^lt
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: ( .f ) 4s o'"+"it :"-Lli r-rl3!

(AJ -.\3 --\2 -Al ) :r ''rr : 'iJr (A) i-'lr"+-lt :'1":;t

) Jj -,31 ;* 3';i rb^:: iilJ5 - '- rriJiJ't - -v:ill ;'" ei:S:'Jl'j

. (i-3,!ri",Pu

(2) J:r-s , fu (1) ':lrJS cr erril i5r: p :J"i;t i'tlr rjs"r

. i;i (3) :l.i-:S' !*-9-l

i.iJ5: A I
' :rs A2

sJAi A3

sjJ5i A4

:*:lj;:.s :'Ijj'i r--'! 5si: 3jll j-di: jJ'!l JJJ'E 1-'l

-..,; 
iYl5 2-.1# 750 !Li'i L,.'!.l_ri rr i:i' i-Lfi 'ls

.2,*./risl000

: (A) io3";"il e iujl 4'dl+jiil ''11-'6Js'iil C-jEj 
r-rl

4-ill.Ejl i.'...r ''rr i; $r 1l :'.4!r p1200 f ..)tp q;+ 'l

2-l# 1000 !i-a.i ils-'i"'ll: (t) d-i-F (A4) i'Lli'il

. (0/"19.14 )

!i-: i.Ls--!l: (3) J.i# (A1) i-LllJl i-'-"'i s+tJ
' (%2s'61) zi-l# 1000

4-ilu;jl iAr ,"1r ,,",-,j $l Jl iu{'El J250 5',1";r is';'f '2

. ( % l.0l) 2'-ir.s 7s0 jt; (3) Jri (A3) i'Lijil

1000 li-ii {s:^:ri (3) :lri (2) ilg 'r's aii Jirr
. (re.21)2''lr.s



lt.ri't i .l'Jlr.Hi LL...rt L; jr ;]rs 3'1300 i+..;.r j t-.i .3

.{ %9.15) 2,*.i.x 1000.b;--, lir;ltj (2) .jlrJs ( Al)

E-;1, iiE;"jrt (S) J.# ( Al ) i.Lj.iji i .er+ i$;trr
. ( %14.38) 2rli,s150

; (.{) "rJ"i.'i .Jl A.J}l-Ejl r;i.,-ril r.;"j ,Jt i:s .:l+.1

;50 .lL.!i (3) .ilri (A3) LLili ,.,.r ,.i250 3;l-s Lr.r

. (%1.0r) 2?-i,'d

',:'^,.{:^:-.':l.e (s) J-rj (.{1) A}].!I i :rq i; r-c'3

('/o29.6r) 2^-i# 1000

: (A) is J-q;l :rl.ri i rLil -'=L-:!..i 6:L!.i !'

"j 
ridi i.,al-.a.L! +; Jt :r'l5 ;i200 ;rlr-' q+-r i .1

.( %10.2s ) zrl# 1000 -Li,!r (l) Jri (A1) 4'Llll

ii-;ir (3) JrF (Al) illill r- ( %16.10) t+; get.i
.2e-/ei5 750

4+ S1 iprr ,jl3i (A3) i.Lg-:J 11250 3.,;l;s ')t, G .2

' ( %3'39 ) *t-jt t.;ot ': 'Y

-Vi LLzr (3) 'ilri (A2) i.LI ( %10.05 ) "* t''.t
. 21'-/rrs 1000

:*\ 27-l{ 1000 $s,i:j !i,.t'j p' 1300 lJlF <-r..1r 
".ij '3

.(2):rrj (A1) iEi: ( %1.6S ) r r-Jr ,'at--r-.Y !,j Jl

(i) :ii (Al) iljjl ( %6.67) .+* -rerr

(-\i) 4iS (%3.39 ) e!11 cri.a:,.Y i'.-r .j!l irl: {+r
. ,.' 1250 i;l;,r ++.,rr: 2-ie{ 750 !i*4 (3) JiiS

i,i> 4r+ (3) J;i (A1) A.!{l (%16.10 ) o+ ftJ
, ,' 1200
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(\) ie j-+-l 3rLrrr L-J,!Ull I'iE:l r Fi-ll !'-Jii 4+ijj 1-'l

:ei+ 2a-/ai5 1000 *g: !i*:ii r 1200 3;r..p L-;: i 'l
. (1) e:i (A1) |LtiLl ( %2.34 ) i.J9u a.irs +,j $t

(2) :lri (A1) 4!:I (%2.;1) 4+'.'i -ft.r
:r'-+ 2-:# -50 

"+.:i :i"Li ' l:50 ''i'F 
^+rl -,:J

. (:) .lii (.\J) iL! ( %2.:0 ) .;3riii rjg i'-';;r
J:-] 2--i,il 1000 J:9.:i,-:.r (%2.{1) a+ -t'r.1

. (3) 'jlri (Al)

qlLEl ;il3j 4+-j Jll itl.i'! 1' 1300 3;r;s ++..rJ dJ
.(2),ilri (Al)i-Ljijl 2r/r,s 750 t3:3' ' 2rJ(%2'22)

r-:-I 2:-, r--is 750 i*sl 2t'4i (%Z'11\ {$ -frJ
. (3) iiri (.{l)

gir-; ; tt4 (%2.20) L3r!r a.l$Ll i; $t oLi ':!+3

r+:-',; 2-/ril 750 'J:$ !i':ri (2) 'iliiJ (A4) ilJill
. . 12505_l_>

L: :r ;:s;!^irr (2) .r:ri (A1) i.Lj.!r ( %2.71 ) r+ t't.l
. ' 1200 !-l-s q;rj 2"'igs 1000
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