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7 A Al 4E (Plagioclase series)®

o

F 7= A4 (Orthoclase, KAISiiOs), mIAFEA (Microcline, KAISisOg), FHAMO|E

(Perthite)



GFEY SR 4F s, 53] SAY, AlolojyolE| Y= A Atoloj ol E | w}
Elo]E 9 ol AR E ] FH5] XY, F2 A, HNET dujolE FutHT
AGE FElgdoz T wa Fsaas O e o gE Mol MFod of
&2} 2l ol (Adularia), €44 (Moon stone), A1 ¥ (Sanidine)S°] A

AL gA o) AbEAEl e A Y B9 upbA|el A2 *"30}7]‘: sty Al
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#H Abo] E (Perthite) = 74 ol vt vlAEA ol 234 (Albite) o] W AthE AFE A (Sodic
plagioclase)°] 1B & -¢2(Intergrowth)® &2 4] FALo] EJ} o] F o]z}, o] QIE 1
252e 2A F Y FHE FEHARNY. F, &2 ALo] E(Exsolution Perthite) 9}
.t ¥ Alo] E (Replacement Perthite) 2 UFol X1 £8]HAlo|EE AlAo] Q12
S8 Feo wal g VAR EFEHD Qded 2E 3 (String), FE=(Rods) B

) o] =(Braid)’d ™ (Zoned)d = (Vein)A # 2 (Patch)’d 59 FelE et
AP AR EEA AP EY O F-YSHA ExEHE FEo|Y.

APFA S s e, WA EEAE HAYNE Yeidth A AEL ddde] &

Foll oA g 71Ee] "o F A GAFE Il A (LdutolE)o] we] X FHY

73 LA E ALY Aol Bo] EgHY. & 24 (Albite), 3] &% (Oligoiclase), %A

A (Andesine), 323|734 (Labradorite), ©}3]34 (Bytownite), 2]%4](Anorthite) 5 6
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BE : H| F 7 R et
‘ K20 [Na2O| CaO | AlO3 | Si02

< zta) | AR | 169 - | - 184 | 64.7 | 24-26 6 1,220
3 A u A A | 169 | - - 184 | 64.7 | 254-257| 6-75 1,220
=} at 3 - -
© 2N - | 118| - 194 | 68.8 | 25-2.7 6-6.5 1,100
A | &

3| g - - 1201] 366 | 43.3 | 2.6-2.7 6-6.5 1,962

- 138 -



Mo

ol

o

R0
s

BK

o

34 9]

o] gt FARAMY £ @

KeN
=

9

A

i
ol

A

ol

-

AAAEAY oty @

=] -
sHe

% fokga

9 gEE Ex7Y 47

e

H

I

—_—
file)

dlo o
Nd T
=
S
B e
jan
™ of
o Wr
<]
%o =
% H
. ,E'_,
s3] o
Y
do .
K ak
K- B
o M
H o}
o LSS
Y
w2
o
M oo
k3 o
e ol
T
o wr
do
Hio Mm
ﬂ_Al
=
oF gty
He Jd
v T
o T R
w5

§57b govt obd TuhelME 2AE wot gk B

pi]

o

1

ojy

%

—_
fils)

i)

jaze]

s}
iy
1o

a.m

FA .

[

F4ell A A]

2, #3,

I

K

o} o ‘mﬂ” ojp
o o =X
X 1_,/|L ox
Al 5 g
e —_ =
H_W ~ ) L
— o X W
™~N B &
* .
ol g ki
T o] T
w 00 o — —
—— e | e | e
03 o o o fite)
o|lo |00
diclmlolw
] N0 O
clololo
X
F 20| 20| 20| 20
Zlo oo ls
IR
3
al
!l
=0
NI | | i
s wWr|—|calon
-

%
< | do
——
CUNN
5] Celli s
£ drﬂo
G|
AR
NH
0o
Sl E] 2
J-_I\IOO
Tl 2| g
w b
el K18
IR
= ®
D A S
o | o =
)A
=R =Y
\WK —
=) —
waaﬂorﬂ.wﬂw
SR TS
“lEle el
" S| oo
L
| 2l on | on | RO
_dnnnuat + | =
2 9 R|2
< ar
NI R s
Sld|d|e
N S| O
CR b R
o ﬂﬂwot
= L
w R

- 139 -



3 2 4 (%) 3 E x4
. A |7 |l a
T8 Si02 1ALO3] RO KoO | Na0O | FexO3 & 24 Ao & B2
loss = a
Z 2] B} oA S
o [64-67/17-20/0.3¢] 8110-13125-45| 0.1 |0.3-0.8/90-100| 0-10 | 0-5 AL A4 AL
Z’A; 66) | (18) 2| @ |[HWa |05 | ) | & | T 5
%.}-E'l o = A
o |68-74[14-17(02-15( 7-9 | 25-4 | 02 [0.3-19|70-90 | 5-30 | 0-5 |0-5| &R, FFHF,
(2,) D (155 ©6) | @ | @) (W | @ | @) || T |T A 5
2t} 0.1-0.
2 66-70(16-20(0.2-0.9(05-3| 7-10 06-2 | 80-95{ 5-15| 0-10
R 69) | 18) | ©06) | 2 | 85 3 1 | &) | Qo (5) ¥R
7] (B) ' > 02
ENPS 25-3] 6-8 |0.1-0.
v Z}j 70-76(14-18) aal 7 | 5 [02-12|70-85 |15-25|  0-10 R B3 2d
o .
) ol @3) ] ae) 06) | (7 | 20 5) =
2 1B (32) 0.2) ( ( ( °
RREE 0.2-0
At} |74-78|12-15]0.3-0.7| 4-7 | 3-4 '5 105-1.7] 55-65 [ 30-40| 0-10 |@E WA DA,
AA | (76) {(135)] 05) | B) | (35) 03 (1 | ®60) | (35 (5) st 5
(C) '
Z g
2t} |76-79111-14 3-5 : 55-65 | 35-45
15 U 02 |04 T
24| (78) | (13) Hel 4 3=l 04w (60) | (40)
(D)
_?4
A 0'47‘0' g 42
= =
0.5)
7]
0.2-1 )
© 74-78(12-15[0.3-1.0| 4-6 |2.5-45 05 1-25 | 45-60 |30-40 | 0-10 Sl Fh E7,
1(76) {(135)] (05) | (4B)| B5) | | (15 | (85) | (35) | (5) 54 5
o :
Qg | & 05-1.
75-78|12-15 05-15|0.3-1 |0.8-1.6| 50-70 | 30-40 | 0-10 )
A 058 5 A =
B (765)| (14) W L 105 | a2 | 60 | 35 | 6

- 140 -




7ol

2002

—_
o

o2
td

——
o

ol

JJ

Al

Z 4]

Fa A

)
Rl

=y

kA

SEREE

i

;OL
24
il

N

Yo Auraolt},

il

A et

3

Al £ K0 A& NaOA#o] =

"

¢

o

blo

o
%)

Bk

—_
o

K

——
o

juze)
o
oy
..AO

)

W

—

el

r
1o

M
Ho

o
=

v} E} o] E (Pegmatitic migmatite)

ol
=

Al
~

% Saee wARAAN B

ofJ

el

B

o

okl
piid

e

BN

o]’&e o

3o},

=
)

217k 7}

=]
o

st sl 714

- 141 -



2 A

B
do| U o)
12878 i oI . 69

. 7H:‘_,61_

o
T

A
e 7 e]

(€]

- 142 -

T 32 o]

-

o}
R
o 2
L._ N N ML N
el < do on N A‘_.
TEEL Y FE
o & A B o o o -
- ‘Mwo — l_.No ‘Mﬂ oﬁn .AL oﬂu
_.EH ,mpL - OW ol ~ KO ~) do TX Py
_ —— o’ | T = < X & T ~ s
%)L " 4 T - CE) < 3+ ™
ey o % M h y o+ o ”u MM < “mﬂ o x o H
n T = 5 3 =
%3 %%% Wﬂi " i g 5 s Z
ﬂ@ HT Ha o py (vl ,A-_ ) =3 o#n " =
o P oK ] zT|ER _— o | 7T S x
X0 e e T | e A | 4 % k2 = | T
~o ~ No Ao < 53 ]S % 2 ~ ML B ES ML X He <
1 ur An B H W M ) w.m = < o R < ® o L 3 N o
W oE 2} 3 P a0 o = | @ ¥ g o < i < T X ar
L.a g K o 4o | To = = ® o |3 o ™ S0 o o
B X Sw |y . | ) i = © -
! P
& < o o w2 T oo T o oo o 22 RO O
~N A F = T | ® I = S
o R o T o & g o o WE
ol = o ;
B oS _|® % | o B _Ea|E o| B = S W T
o o %o | M B < o ) o | an| < s Ho ° L
Ho X ujr N X o = A & M o ) & — e WA mﬁ T
A PawE rkizly, ;| % | ;
- - - _/O o X =
zo F r- o Sy = _k =~ w wm Wl = e - ok o+ . - -
L SR &%aqaﬁ@é FER: al o | = B TR w
,.4% 70 00 o = @ ,AO S = wmln o | dp e e = HT, = M@v op it
) B .- iy M o= = & T o ° 9| ok _ i n Mo~ i ey °
_ ) oF F o c 3 0 = | 7 ! 3 i Lo ¥ o I ol & %
ok S T o Hy o T o T Ho < o 5 am 3 = N w| x° o
0 N o " o e e o0 T xxroon_le ﬂoMﬂEE% Ur.numﬂ,A
u ﬂlm <0 Q ﬂNH_TJ, = o = qmc‘o“otﬂaﬂion?ﬁo
Ir = —_— - < oV o 5] = T = O~ 7 ‘ul ~E i
o o < o S s ' X | % 7
of = o— wj 2y N ) R ' oo Ko R
W 5 . - jatd o El sl okl = S ™ Mo gt J RO
R iS5 ow w| oW . BR 5 & T i
2 KO oo B o F o & o oM 5o MR
T ° o ~ B ro = Ko Ho P aoucwmm T ON
KO ¥ o 5 il 3 B T o = F o | % o
[ & o fr w & on N 4 %o ME L =
= 7 ~ . o R0 Lo E v M ~J T =
LA T e = oA T > = °° cl )
o= o =) 3 o o |® o Gy Ho
X Wﬁ o A~ T ‘Nr‘_ ZEEEMY .E|_ w5l
) R B ma RV 2R
W M M = X o .
o T Mr._ N %o = wu
o , = = B Ed N
ik * 5
, wo Mw
) o E
T <
1Ha- %T —
G W
e
o N

HAL A

s

drrare) 4
A

AF910
N A
oEg}




Tl

2002

iy

N

2001, 12 € 7]

ZFAE (2001, 12)

44

~ g = = e =y~ 0 N g — N — © N ©« =
%A) oS 0T ™ ~ F S O 10 < S < g N o0 < o © S W o< o
2 &5 — M o D =D o0 — D —~ [ o N - N M o,
7Bm\ — 1~ ~r t | | I [aN]
Klo —
0N ¥ 2 2 O ¥ 2 0O 0 O C 0 0 00 0o no om0 or No Do o no o
— @ N2 S D AMMSND NS EOS NSO AT EOEDN SO RD
S F O F T H A CH O 0 0 H OPF O NH A XPXO>ND A & O O~ O© DR N D
S MY & © Q@ MW AN S O DD HEEOC FFHOAN — —
2(\54333322111
QO O O O 1N 0o o 0o o o 0o o mS o do S O oW Mmoo o oo o O
o L mm S S X DS O HmE O D DS® o) XN I X X D o) <
= M oA XN D O3S = XY BN D 0 o) o) SR N
S LN N 0 T I oo S T 0 S~~~ Lo o\ o) — -
2(553 AN NN AN —
- o O Ok © O o Do O T o000 dNd oo o RS
o) I E T R0 O RS D DR & H D& N D D ™M o) S
= - X - O T AN M DN S AN A — O Do &~ @ O © <F I
= = oD SO MmO DN T < ! 32 - N o
= o0 M AN — AN AN -
—
- O 9O O 0O I 490 O 0O 0O >0 00 -0 © oo N o O -0 0O 0 0 o o o o o
0 ) 0 S H 0 S A D 9] Iy <t o)) 0 &~ & = QS S
X Ye) — HHF = DD o] < o) 0 - — 0 0 0 D S
o — S 9~ D= &~ ™ et & — N <F o
w O [aN] — e o~
N o OO QO =0 0 mo o S X N o) S I=) o= S o o o o
— o S DN QDTN RCEIFNCRCER Sy e S e
5 o) o] B MM S D M <t F & 2 — — o &S ™ 51 -
N (@] M~ < 1 = 0 < o < o™ o — (@]
mw o ™ —~ N N AN laN} —
LG
A A e Bl L Bo 38 T T ® o R moE om W R T T
X ﬂo%oo:.%ﬂo%zoio%:_lﬂﬂo%?ﬂoﬂlﬂu%ﬂo1zTaT@r T Hlo 90 N Ut T W X0 X H
—_
J O Mo R R TR RN RO W W 0 RN AR B0 0o N OO R A ROR
Vol o R BPFTRRH AT T PRWT WP RRRE D OR DR PP
b ;) e 1= i 1 i v e 1 B L U e v N N - it | s |
Mo Mo RO Mo T T Mo o o o T o Mo RO Mo FO T T T Ao W T W Mo W T T T W T K W o
o £ <]
o O 1] s
=) - "R . - - —_— o
b o o T ow o gRTx zx X <
— — — ~
"o T T Ko P KO 4 %o N0 (X KO KO KO KO =
ﬂoﬂoﬂHoﬂ_ﬂb,m,ﬂoﬁﬂofrﬂrmﬁﬂrmézo%u._@.wu%@%@;&o@aﬂﬂ@.mﬂ%@,a
<A< o mo o PR on- mo o He RORO Mo BT B oMo M B or A M F ol T T L OB R
AT O~ N M T D O~ 0D O = NN TN O N0 DO = M
— N M 0 O~ 0D A AN S S S S A RN AN SN NSNS m M
™o 1o =0 zr

- 143 -



- 144 -

K Mg NN Q
o < © 10 00 o~
jo)] O 10 © —
[ [l —
0060700000000000000000000000 —
© H n o< ©©
[a VI o)
jo)]
0
o
<~ iD= A Yo SRS A <
) H943 <
o
. on
O05795300.0000003040500000000 <t
o (@) D o) Xy oM ) 0 — o
< NN < — — 33
L S o | O
<
000.0507000000080550000000000 ™)
() o~ < I 00 O O <O <1 S W0 00 i ™M O O o
N TE 22 o — M 0 — <
< &~ & O -t o o0
— ~— <t
R o™
SS3°ggarockRE°8°8gR°°"2LRZ°BE88geggeg*" ]
Lo ~— — N N O O — O O D w — O M O o W o NN o
N QD I<¢] ~ < o =
Y — N —% <t
(a9
Tt RO B 0P oy M WA R W OT Mo M R QT W %0 W N m
B Mome 5 E w™ B OM MR TR ET S A W o w W ook oo F o RN
®OR WM R R P Y N wm RR PR RR RN F R T TR
o of dn oo B T o R M G ok 3 omo dn o) PO do o B R M BT R M YN
0 o oo omromr ook omb ok @b ook o ok R a1 of f R ook o P R omh KO ar e XA
P o Mo T T T oo T K R T K T R W o o T T 0 o T T T o fe e T R
ok =
0 s
wr < =
& 30 woRY oo 1 Ko i X0 G
K WA e ow ok o T e TR o ot Ho R OR G0 oo mp T o N F R ®e ® NF o Mr T o of
r E%é%@o%%ﬂwumﬂ%wW%ﬂ%%%ﬂ%%%%&Wuuunuguﬁﬁy. CaGs <4
A" o~
KO o T UL RRRRLIIILIILLEXLIICIRIBRRERRES S S 8 8 B
e

N




44 A9 4F 2 FF AL O

1. 34 A9 4%
) A4 Age] WS whg, ANBEFRA,
2 % Bl 5

A
*gﬂ'é—lzﬂ, T% H'E2

O F P
7.3 AN Y ARCEE  AAALR) (9 HE)
£ %7 %% o) %4 A

A7 0.6 1,792.2 1,792.8
g 9.8 3,932.9 3,932.7
=5 9,272.4 92724
4 5 10,000.4 10,000.4
X & 2,634.9 2,634.9
ESh=1 6,651.0 6,651.0
R 7,238.8 7,238.8
A 104 4]1,459.6 41,470.0

#e Frhgo. 28y ?ﬁ_kﬂ_"ﬂ Hla 7ty A gEE 2% AsHo ¥y }BMH
BT 7t FolE RYT RIFA M F ARAG 11MLE N go B
Eahd A AFEL 59%F JdET AT ol AAE Aatel AEH|7] A
Folr},
- AGEEZE AeFe] &2 TR, Y 2 dgAge] AR FAHL, Ads
A R WA e Fagol A
¥ 8 = A4 A 2% d3(XE: AAdALF (2001, 12)
28 A | % | 9 | A% | A | A5 | 2 | 78
P ApS 3 8 5 3 3 11 2 3

k8] F (%) 113 | 435 16.0 0.9 17.0 5.9 0.8 4.5

Ade] S4hE (%) 40 27.2 9.7 -57.7 | 258 -9.0 -70.8 1740
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Zhe! - ol 3k
® A} Fu9 FASF
¥ 9. A A 72 FAF(RED ARGAE R (2001, 12)
T B 98 99 2000 2001 AL T3]
5 BHE o)A} 1 2 2 1 135
12k-57k 7 8 6 10 70.4
53 -19HE 7 2 7 4 8.2
1H-53E 7 11 8 8 6.2
1HE njyt 14 14 21 15 18
A 36 37 38 38 100.0
@ 29 7t B ARAH
F 10, AA A s FA A (G HE) (R AAGAY R (2001, 12)
3R 9] 1998 1999 2000 2001 =27 %
Al 122 2 HA4| 62501 | 81,841 52.356 52,405 0.1
AZA2 |28 L HA - 31,440 52,250 49634 -5
oA (A9 B2 24| 21,150 | 29,200 35,200 36,400 3.4
BA |(Ad &d FAd| 9300 10,147 28,605 33,500 17.1
P A £H 53| 14450 | 20,986 24,075 32,284 34.1
Bol |2 Bo A 17181 | 20,469 25,050 27,650 104
® &9 27
7H &
1L AN 52 2% (5 2995 (2001, 12)
. 1999 2000 2001 Z719(%)
= HE E(A) He =(B) A8 B/A
2 454 115 152 21 123 17 -19.1
2954 459 3,675 528 2,369 359 -355
72 22 143 40 144 38
& A 5,481 596 3,970 589 2636 415 -336
“AEAQ F FEAY Bl Ade] AAL obd BHHEHA Rl wet @
AuEe] 25 Ade oo AL LrsAT T2 EXAARE FEHAL
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T 12, 44 £ ™R s AAgArd - (2001, 12)
2 1999 2000 2001 SHE(%)
= = HE =(A) HE =(B) HE B/A
Ze ol Alob| 40 5 220 26 120 14 -455
] = 11 14 17 5 17 5
29l 840 269 269 76
g 786 280 586 206 648 225 10.6
A% 61 8 126 15 100 12 -20.6
AR 18 5 3 2 11 3
T 136 7 389 26 420 31 8.0
7] g} 19 6 1
A 1,933 599 1,629 364 1,316 291 -19.2
A8 1EA 48RS FA0E £87 29 Adny 2Yr)Fow 1929% 2947
et 28y AE 178 AgoR A nFdFE 2 FYL

T 4 = TAGA

A =il g E 217

2 ¢ = Z3aH

&g o] Al o} = =47
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S L= At E 4, a8F9

b FU MY 28 £
- OEEe) HAZFES AW 34HUE AR Tuisin 8.
©AZF 1008 Ve FUE AT A 0B AR W £y yRos
o451 gt

- 147 -



E 14 A AA e 2 o4 (AE: AFAALE (2001, 12)
d

S o o B (E) Fa duRa
R 68,470 Fof 45840, 4l 20973, Y 1,657

R A 49,490 A4 23723, AFA2 25616, FEE Y 150

= 7) 22} 44,909 A7 21,061, A17A12 23,348
T4 16,686 TUAA-FE 3890, A 6,265 ¥ 5535
g 851, ¥x1-733 145

ShH 8 ¢ 16,452 BH 9323 & 7,129
A 16,116 41 15413, 39 A2A-FX 703

Areg A 10,042 ’ Y214 10,042

W) 77
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¥ 15, A @ 718 (RE: ARIAYE (2001, 12)

T ' B & 2718 2 E AAVEE | BAE AALR
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