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Abstract

Located in the North Qinling belt, the Mangling pluton consists of porphyritic biotite monzogranites, mid-

coarse-grained biotite monzogranites, mid-fine-grained monzogranites, pyroxene-bearing biotite-hornblende

diorites and biotite K-feldspar granites. The results of LA-ICPMS zircon U-Pb dating, combined with previous
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researches, suggest that the Mangling pluton can be divided into three stages, i.e., Early Jurassic, Late Juras-
sic-Early Cretaceous and Middle Cretaceous. The first stage pyroxene-bearing biotite hornblende diorites yielded
a zircon U-Pb age of (157 +1) Ma, and they are characterized by low silica and high alkali, suggesting metalu-
minous and shoshonitic to high K cal-alkaline series. The second monzogranites with ages from (148 +1) Ma to
(144 £ 1) Ma are rich in silica and alkali, being metaluminous to weak peraluminous and shoshonitic to high K
cal-alkaline series with I-A type transitional features. The last stage biotite K-feldspar granites gave an age of
(124 £2) Ma, and are rich in silica, alkali and poor in magnesium with high aluminum saturation index, indi-
cating that they are peraluminous and high K cal-alkaline series and I-A transitional type granites. From Late
Jurassic to Early Cretaceous, the SiO, content of these granitoids increased, but ALO;, TiO,, MgO, CaO,
P,Os and TFe,O5 decreased. The total REE content of granitoids is characterized by the variation from high
value to low value, the granites of the first two stages are characterized by enrichment of LREE, but the REE
patterns of the biotite K-feldspar granite assume the shape of asymmetric arc. All the granitoids have slightly
negative to positive anomalies of Eu. The Mangling granites are enriched in large ion lithophile elements (K,
Rb, Ba, Sr), and depleted in high-field strength elements (P, Nb, Ta, Ti). A comparison with the ore-bear-
ing granites in the same area shows that both of them are rich in silicon and alkali as well as LREE; nevertheless,
the monzogranites of Mangling pluton have no obvious anomalies of Eu, and their depletion of Ba, P, Ti and en-
richment of Ta, Nb are not so obvious as the ore-bearing granites.

Key words: geochemistry, zircon U-Pb age, granite, Mangling pluton, North Qinling Mountains
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Fig.1 Geological sketch map of the North Qinling (modified after Lus 2000

F;—Heigou-Luanchuan fault zone: F,—Qiaoduan-Waxuezi fault zone; F;—Zhuyangguan-Xiaguan fault zone; F,—Shang-Dan fault zone
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Fig.2 Geological sketch map of the Mangling pluton (modified after 1:200 000 Geological Map of Shangnan and Luonan
by Shaanxi Bureau of Geology)

1—Quaternary sand and gravel; 2—Tertiary conglomerate; 3~ Cretaceous sandstone; 4—Triassic sandstone; 5—Late Paleozoic sandstone interca-
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lite facies and progressive metamorphic belt: 9—Carbonaceous slate of the Neoproterozoic Luanchuan Group: 10—Amphibolites and quartz schist of

the Middle-Neoproterozoic Kuanping Group: 11—Dolomite of the Mesoproterozoic Shipo Group: 12—Plagiogneiss of the Paleproterozoic Qinling

Group: 13—Mesozoic pyroxene-bearing biotite-hornblende diorites: 14—Mesozoic biotite monzogranites: 15—Mesozoic mid-fine-grained monzo-

granites: 16—Mesozoic granite prophyries: 17—Mesozoic granites: 18—Minette vein and pegmatite vein: 19—Paleozoic granites; 20— Paleozoic

gabbro; 21—Faults: 22—Stratigraphic boundary; 23—Unconformity: 24—Sampling point

EHEA RS MIN NS R = BT A 2 .
ABR B Z B KA (B 308 EREM, 5
R, PR B AR Gk, B4R
AN K, K, KR, 2 Jy L
IR, 535 5 A0 1 T2k b e il (P 3b) s oDk 2
R RIE KA P alk A A8 A A TR D,
RATRBOIR B = B K ALK 5 B, A A ] Wb
EARBOOKE 3O A B xmNNEKET
EHETAANN, SURREF _KiEKNAR
AL B A B RAE KA 2 2 ORR AIBEIR
EABKAERET.
2.2 FHEFE

eHELETANNKE BKE, YRS, -
BERCIRG W, FEHMAK A HEKA. Ea B AN

A VREHEA KD BEA A R E 3D . fHEA 2
H B AR TERCR, Fif2 0.1~1 mm, & & 40% ~50% ,
KRB R, R EFHE = B KA R
TE-AEBR, KR 0.1~0.4 mm, T EY 5%-43?5@
EATERLIR, K 0.1~0.3 mm, BT 5%; 2
REZ hwae, ZaMHE, LA, R 0.3
mmX 0.4 mm~0.8 mm X 0.4 mm, F&E 10% ~
15% , Rk e Atk MINA BEAIR, RfR0.1~1
mms % 20% ~25% : A BROR, BB E, FL R
0.2~1 mm, FE/NT 5%, 7] WiVl (E 3e).
B M A BRI A R S
MR L KR 5 WG, JURWE,
PIBEIREE M, B T EA KA R A AR, H
KA B BT TEBCIR, KR 1~4 mm, T EA



o R

[
500 um :

)

FHORDRE S 2 B KRB RS

000

4t

R AE A R GE

3 BRI B ARE E AR R AT
Kis—# KA Pl#KA: @ FAE: Bc— 2=t Hl—AWNA: CpxRAER: T RA
Fig.3 Petrography of the Mangling pluton
Kis—K-feldspar: Pl—Plagioclase: Q—Quartz: Bt—DBiotite; Hbl—Amphibole; Cpx—Clinopyrixene: Ttn—Titanite

15% ~20% » A WA= BOUUS 4% 7 00w, &) 6 ml L 3
BEMAMNARE 3D; #HEA 2 EE-BER
KW EZAE 1~3 mms F58 10%~15%, KB RH
Bt RMER A28 = BEL, D> B 1A 40k 4B 47T A Ak
AP BT, K 0.8~2 mm, T EL 5% ~10%:
EABELAHERR S8 2% ~5%, AEFRAH
o FEREBERHEKA 0% ~15% ) FHHEA(20%
~25% ) A FE20% ~25% ) KB EE(5% =), /S
LR SR A Bk . B 0 e A B B
FHERAT 5

PHAEEEFKERE KAGERIA,
HURA I, SR (K 3g), A A &K
ABERE2% +). EBEF Y HH KA, BB
TEBCR, i) 0.5~ 3 mms PECRT 5 mm, &N

35% ~40% , KA~ FEBUR A T 00 BHCA 28
H - A FERIR, RifR 0.2~2 mm A%, & & 30% ~
35%, KB R A Wik, KK LR = B A 0E 2 A
TERLIR, KR ZAE 0.3~3 mm, & 20% ~25%;
SRR HE IR &8 5% ~ 10% , R KA 554
FAath. BIW WENEABERA A R 2
bk R K E KA, SREM, /T
IR T AR A A T
HEEA, HEKAZLEEE-MEHRCR, KE 0.2~
2.5 mm, 75 35% ~40% , ¥ T XAk K B (B 3h)s &
K B H BB BOR, FLE 0.2 ~2 mm, & &
30% ~35%, K B 2 7 B dh, R KA 5548 = BEE
A RAERDR, R ZE0.2~1.5 mm, & 20%
~25%; BRaBEZRLARAR GBS AL, KB



33 1 U-Pb 19
LamdaPhvsik Geolas 200M
DUV 193 nm ArF excimer
266 nm 213 nm ND YAG
3i - 0.5~4
mm 40% ~45% 30 pm 20~40 pm He
- 0.5~2.5 mm 20% ~25%
NIST610
0.3~2.5 mm 25%
~30% 5% ~10% 4~5
15~20 2 NIST610
3 91500
NIST610 Glitter
3 LA- Andersen 2002
ICPMS U-Pb @ Isoplot 4.00
ML-28 1B
lo
N 33°57°43.2" E 110°31'53.5" 95% Yuan et al.
) ML-32 1B 2004
N 33°
56'5.0" E 110°42°31.4" @
ML-37 1B XRF
N 33°55'21.9” E 110°12'32.5" 2% ICPMS
23
ML-28 1B ML-32 1B U-Pb 4 U-Pb
GPMR LA-ICPMS 4.1 ML-28 1B
Geolas 2005 1CPMS Agilent -
7500a 100 ~ 200 pm 80~ 100 pm 1:1~
ICP 2:1
T Ar+ He CL
4
Hu et al. 2008 w Th w U
20~30 s 50 s 107 X 107°~934 X 107° 372 X 107° ~ 1584 X
10°° Th U 0.15~0.72 0.42
U-Th- 0.40 1
Pb ICPMSData-
Cal 8.3 Liu et al. 2008 2010a 25 25
Liu  2010b 206pp, B¥YA7ph 29y 5a
ML-37 1B U-Pb 9 4 10 12

[CP-MSElan6100DRC

13 14 15 16 22 24
90 %



20 W JZR

i JR 2014 5

ML-28/1B
+
5. (147+1)Ma  6.(148% 1) Ma 7. (14942) Ma

D@

ML-32/1B

2.(144+2) Ma

®©

3.(143+2) Ma

ML-37/1B

7.(158+3) Ma

1. (159+3) Ma 4.(157+3) Ma

8. (160+3) Ma

9. :149+2i Ma
4. (144+2: Ma

11. (14942) Ma

17. (149+2) Ma 25.(148+2) Ma

200 um
7. (145+2) Ma 13. (145£2) Ma
5.(145+2) Ma 12. (144%2) MQ
200 pm
I

16. (157+4) Ma
15. (158£3) Ma

e

9. (160+3) Ma

100 pm
L 1

4 BRIV TE b AR A IR RO EL B
Fig.4 Zircon CL images of the granites from the Mangling pluton

RIF 16 FkE A I2Ph/ 28U INACE ¥ 8 (E (148
+1) Ma(le), 0] F AL BEIR BB 2= B — K fe Kos 1%
BT o
4.2 HENERGZKIEREML-32/1B)

SR RS A RAEAR, BB A, R
— A 150 ~300 pm, 5 80~ 100 pm, KU 1:1~
2:1. B A RIORL S 58 2, S BB, B R TR
W, AR B R B(CL) BB (Kl 4)
Bor, B0 A R IE GBI, AR A IR
fiEe Ztr A THE AR w(Th) s w (U5 Al 24 T 420
X 1076 ~ 7474 X 1070, 414 X 10 7%~ 2339 X 1079,
Th/U HABETE 0.60~1.08 Z I8, *F¥{H 0.75, KT
0.40CR 1, DL EFFIER B, oA 2 = B —KAE K
A ABI AR RS A .

SPIAFE & 25 TS A AT T 25 > s gyl il 4y
BT, Hod 6 FdsE A (1420224232425 K12 Ph it %1
R, IR A A T I O S 2H R T B RN P 207 PR/
BSUFAROPL/ZBURI N KT 90 % , 75 1 F1 I Fl i
T HORE AR B X L8 A R 42 19 FsS A I R HUE 1)
e — Bk s T (B 5h), 53 [12°ph/28U

TIACE B FERAE R (144 + 1) Ma(16), B A8 A HAH K
BB KA A TR AR
4.3 BEAERANAKSE(ML-37/1B)

FE ot PR A 2 SRR EUA R, B -
HTE, fife— M 150 ~200 pm, % 80~ 150 pm, K
bl 1:1~1.5:1. B5AM0R 5 i 52 48, F B0,
A RO RS, BRI Y Y AN PRI S . B &
H(CLEG(E 4 BoR, #iA B A H B EGH#
Ay, F B A w(Th) s w(UD 25 5l B4k F 184 X
1075~774 X 1076.175 x 107 % ~ 553 x 10°%, Th/U
FEAEAE 0.64~1.43 Z[A], *FHJ{E 1.14, @K T 0.40
(R 1), FLERMER W20 A R Ak 5 R s
s

SPIFE i 25 BB A AT T 25 AN s 4
Hr, 7E 206 Ph/B8U-27Ph/25 U AAE i3 B (B 500 |,
AW 53353 53 A A5 1 RN 2 B I, 3 O I BT S AR
TG, 3713 25 Fids A [200Ph/Z8U I AL 38 4E %
B R(157 + 1) Ma(le), P RA A R = A RNINK
T AR -



33 1 U-Pb 21

1 LA-ICPMS U-Pb
Table 1 LA-ICPMS zircon U-Pb data of the granites from the Mangling pluton

w B 10°° 207p}, 206p}, 207p}, 23575 206p}, 2387
— Th U
Pb  Th U 207p}, 206py, 207p}, 23577 206p}, 23877 Ma Ma Ma
ML-28 1B
1 50 442 1087 0.43 0.0478+0.0022 0.1497£0.0068 0.0227+0.0002 87 +£107 142+6 145£2
2 38 107 681 0.15 0.0803+0.0039 0.2742+£0.0136 0.0241+0.0003 1206 + 94 246+ 11 153+2
3 53 476 1048 0.47 0.0503+0.0021 0.1682£0.0069 0.0241+0.0003 209 +90 158 +6 153+2
5 88 934 1297 0.72 0.0645+0.0024 0.2063£0.0073 0.0231+0.0002 76777 190 £ 6 147+1
6 74 744 1584 0.51 0.0445+0.0013 0.1454£0.0045 0.0232+0.0002 error 138+ 4 148£1
7 67 704 1190 0.63 0.0487+0.0016 0.1591£0.0053 0.0234+0.0003 200+ 80 150+5 149+2
8 34 275 801 0.36 0.0460+0.0018 0.1504£0.0058 0.0234+0.0002 error 142£2 149+2
9 31 290 604 0.51 0.0476+0.0025 0.1539£0.0077 0.0234+0.0003 83+ 128 145+7 149+2
11 35 279 905 0.30 0.0494+0.0024 0.1618+£0.0078 0.0234+0.0003  169+113 152+7 149+2
17 41 337 1048 0.24 0.0497+0.0019 0.1616£0.0062 0.0234+0.0003 189 £ 117 152+5 149+2
18 58 516 960 0.50 0.0695+0.0033 0.2263+0.0114 0.0232£0.0003 922 +99 207+9 148+2
19 62 627 1127 0.54 0.0565+0.0027 0.1798£0.0089 0.0228+0.0004 472+ 104 168£8 145+2
20 30 276 541 0.53 0.0630£0.0037 0.2019+0.0122 0.0231+£0.0004 709 +120 187£10 147+3
21 49 402 1248 0.25 0.0562£0.0028 0.1821+£0.0093 0.0234+0.0005: 461+109 170 £8 149+3
23 38 414 372 0.16  0.0560£0.0037 0.1801+0.0116 0.0233£0.0005 = 454 +145 168 10 148+3
25 48 319 1487 0.15 0.0519£0.0021 0.1688+0.0072 0.0233£0.0004 283+93 158£6 148 +2
ML-32 1B
1 46.5 420 435 0.62  0.0479£0.0027 0.1512+0.0084 0.0227+0.0004 95+139 143+7 145+3
2 81 782 635  0.74 0.0446+0.0020 0.1406+0.0066 = 0.0226£0.0004 error 134+6 144 +2
3 56.0 457 414 0.62  0.0550+0.0028 0.1685+0.0083 0.0224+0.0003  409+110 158+£7 143+2
4 166 1541 947  0.87 0.0457£0.0020 0.1439+0.0063 0.0225+0.0003 error 136 +6 144+2
5 171 1549 888  0.89 0.0506%0.0022 0.1594+0.0068 0.0227+0.0003  233+102 150+6 145+2
6 118 984 657  0.69 0.0480+0.0027 0:1539+0.0086 0.0229+0.0004 98 £ 135 145+8 146 +2
7 140 1225 638  0.85 0.0488£0.0025 0.1544+0.0076 0.0228+0.0004 200+ 119 146 +7 145+2
8 113 973 675  0.62 0.0474£0.0031 0.1475+0.0094 0.0227£0.0004 78+ 143 140+8 145+3
9 255 1952 1146 0.70 0.0490+0.0019 0.1546£0.0058 0.0228+0.0003 146 +£93 146 £5 145+2
10 127 1026 693  0.60 0.0487+0.0028 0.1572+0.0088 0.0229+0.0004 200 £ 65 148 £8 146 +2
11 218 2212 1075  0.77  0:0530:+0.0025 0.1688£0.0082 0.0227+0.0004 332+ 109 158 +7 145£2
12 281 2372 894  0.97 0.0454+0.0027 0.1425£0.0080 0.0226+0.0003 error 135+7 144+2
13 424 3386 1524 0.78 0.0476+0.0018 0.1513£0.0058 0.0227+0.0003 80+ 85 1435 145+2
15 353 2667 1250 0.71  0.0558+0.0025 0.1718£0.0074 0.0224+0.0003 443 +£99 161+6 143£2
16 300 2172 1083 . 0.63 0.0526+0.0028 0.1622+0.0079 0.0226+0.0004  322+120 153+7 144 +2
17 285 2153 981  0.70 0.0491£0.0026 0.1530£0.0078 0.0226+0.0003 154+ 150 145+7 144 +2
18 321 2562 1053  0.77 0.0551£0.0034 0.1707+0.0098 0.0227£0.0003 417 +139 160+9 145+2
19 438 2942 1499  0.60 0.0599+0.0040 0.1888£0.0119 0.0226+0.0004 598+ 142 176 £10 144 +2
21 844 7474 2339  1.08 0.0507+0.0024 0.1635£0.0073 0.0229+0.0004 228+114 154+6 146 +2
ML-37 1B
1 11 234 364 0.64 0.0522£0.0028 0.1795+0.0085 0.0249+0.0005 296+ 118 168+7 159+3
2 13 312 415 0.75 0.0530£0.0027 0.1810+£0.0079 0.0248+0.0005  330+110 169+7 158+3
3 19 774 553 1.40 0.0510£0.0024 0.1736+0.0069 0.0247+0.0005  238+105 163+6 157+3
4 11 320 348 0.92 0.0534+0.0029 0.1818+0.0086 0.0247+0.0005  346*117 170 +7 157+3
5 10 294 305  0.96 0.0548+0.0030 0.1868+0.0090 0.0247+0.0005  403+117 174 +8 158+3
6 7 234 247 0.95 0.0538£0.0034 0.1822+0.0105 0.0246+0.0006 361 +136 170+9 157+4
7 12 467 348 1.34  0.0460+0.0026 0.1575+0.0080 0.0249+0.0005 0+128 149+7 158+3
8 11 419 326 1.29 0.0467+0.0027 0.1613+0.0085 0.0251£0.0005 34+134 152+£7 160 £3
9 13 414 404 1.03 0.0484£0.0025 0.1676+0.0075 0.0251+0.0005  121+116 157+7 160+3
10 10 415 321 1.29 0.0513£0.0031 0.1745+0.0097 0.0247+£0.0006  252+135 163£8 157+3
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1
Count. Table 1

w B 10°° 207p}, 206p}, 207p}, 23577 206p}, 23877
—— Th U
Pb Tl’l U 2()71)b 2()6Pb 207Pb 235U Z(l(xlxb 23SU Ma 1\/[a Ma
11 6 249 187 1.33 0.0485£0.0042 0.1624+0.0134 0.0243 £0.0006 124 +£193 153+£12 155+4
12 [§) 184 187 0.99 0.0607+0.0042 0.2059+0.0132 0.0246 +0.00006 629 + 143 190+ 11 157+ 4
13 7 207 245 0.85 0.0501£0.0032 0.1717+£0.0100 0.0249+0.0006 199 + 142 161 +£9 158 +4
14 9 294 298 0.99 0.04881+0.0028 0.1665+0.0086 0.0248+0.0005 137+ 130 156 £8 158 +3
15 8 273 258 1.06 0.0495+0.0031 0.1699+0.0098 0.0249+0.0006 173+ 141 159+9 158+3
16 8 339 252 1.34  0.0539+0.0035 0.1828+0.0108 0.0246+0.0006 366+ 139 170 £9 157+4
17 [ 203 188 1.08 0.0487+£0.0037 0.1651+0.0116 0.0246+0.0006 132+ 167 155+ 10 157 +4
18 8 358 252 1.42  0.0459+0.0029 0.15524+0.0091 0.0245+0.0006 0+139 147+8 156 +3
19 10 419 293 1.43 0.0514£0.0035 0.1707+0.0107 0.0241+0.0006 258 £ 149 160 £9 154 +4
20 10 439 307 1.43 0.0502+0.0032 0.1687+0.0098 0.0244 +0.0006 204 + 141 158 £8 155+3
21 8 269 270  0.99 0.0493+0.0030 0.1679+0.0093 0.0247 +0.0006 160 £ 137 158 £8 157+3
22 6 237 175 1.35 0.0480+0.0036 0.1626+0.0114 0.0246 =0.0006 99 + 170 153 +10 156 +4
23 12 539 376 1.43 0.0491£0.0029 0.1650+0.0088 0.0244 +0.0005 1524132 155+8 155+3
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Fig.7 Harker diagrams of the major elements of the granites from the Mangling pluton
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Fig. 8 Chondrite normalized REE patterns a ¢ and primitive mantle normalized trace element spider diagrams b d of the

granites from the Mangling pluton  normalization values after Sun et al. 1989
3
Table 3 Ages of Mangling pluton
Ma
188 U-Pb 1985
168 U-Pb 1985
163 U-Pb 1985
139 U-Pb 1985
150+ 13 U-Pb 2006
145.0+4.5 Ar-Ar 2006
149 +2 SHRIMP 2011
124.1+2.0 LA-ICPMS U-Pb 2012a
158.4+1.8 LA-ICPMS U-Pb 2012a
160.5+1.3 LA-ICPMS U-Pb 2012a
157+1 LA-ICPMS U-Pb
148 +1 LA-ICPMS U-Pb
144 +1 LA-ICPMS U-Pb
6.2.2 Zr Na+K+2Ca AlXSi
Zr PzOS Zr
ALO; TiO, Watson et al. 1983 “ " Watson et al.
Sylvester 1998 1983

Tz T =12900

InDz +0.85M +2.95 —273.15
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& 6.3
Zr Hf Zr
w Zr 496 000 < 10 Zr
/r Zr
Zr X106
Zr Zr
Dy = w Zr I
w Zr  SitAl+Fe+ Mg+ Ca+ Na+K+P w SO,
=1 M= 51.6% ~77.95% w Na,O+ K,O
2 CatK+Na SixAl 4.35%~9.44% SiO,
4
Table 4 Calculations of the zircon saturation temperature from the Mangling pluton
w Zr 107° M Dy, T, C T
ML-17 1B 185.4 1.83 1.97 768
ML-20 1B 291.0 1.73 1.92 814
ML-21 1B 190.4 2.33 2.51 735
ML-23 1B — 249.4 1.69 1.88 804 776
ML-27 1B 164.5 1.81 1.94 759
ML-28 1B 192.7 1.76 1.91 776
ML-29 1B 181.7 1.61 1.84 781
ML-32 1B 159.0 1.66 1.87 767
09CL257 163.6 1.62 1.92 772
09CL259 111.1 1.38 1.48 757
09CL260 154.4 1.54 1.87 773
09CL261 145 1.38 1.51 779
09CL262 - 165.4 1.34 1.48 793 781
09CL263 2012a 219.2 1.45 1.61 810
09CL264 161.6 1.45 1.57 783
09CL265 157.4 1.42 1.54 783
09CL266 149 1.35 1.46 783
ML-27 2B 60.5 1.86 2.01 679 677
09CL258 31 1.15 1.19 675
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Fig. 10 SiO; versus Ce and 10 000 Ga Al a versus Na,O+ K,O b diagram of the granites from the Mangling plutons
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Table 5 General characteristics of Mangling pluton and the ore-bearing granite on the west side
EHELR BeE BE ke ME e lEs
=1 KRS BRIk = KA R CRERE
EHER AR AR LA AR
HERS AL /N ASHUN /N INUBA PR HHE
H 7 TE X <1 km? 2 km?* <2 km? 246 km?
R B (157+1) Ma (153+1) Ma (151+1) Ma (148+1) Ma
Iy 74 34 44 81
BRI ] BESE 20124 B WESE 20124 B ¥ESE, 2012b AL
ERE RS w(B)/ %
Si0, 71.92 70.19 73.86 70.32
TiO, 0.23 0.13 0.05 0.28
ALO; 13.67 14.88 12.16 13.42
TFe, 04 2.07 2.63 0.25 2.16
MnO 0.06 0.09 0.02 0.04
Ca0 1.37 1.92 1.10 2.7
MgO 0.65 0.82 0.52 0.94
K0 4.87 4.05 9.74 4.25
Na,0O 3.67 4.04 0.34 3.86
P,Cs 0.09 0.12 0, 00 0.12
KO+ Na,O 8.53 8.09 10.08 8.11
A/CNK ™ 1.60 1.03 0.94 0.85
VE: o« BN 1.
10
0 a | ® it 1 ¥ b o °
ABEET IRk
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11 IR S B L TE AN AT 78 34 B A/CNK-A/NK B Ca) B Si0,-K,0 ER (b UREHE Peccerillo et al. » 19763
Rickwoods 1989)
Fig.11 A/CNK-A/NK (a) and SiC»-K,O diagrams (b) for Mangling pluton and the ore-bearing granite on the west side
(after Peccerillo et al. > 1976: Rickwood, 1989)
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