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Metallogenic epoch and tectonic implications of Danba pegmatite type
muscovite deposit in Sichuan Province, China

LI JianKang" 2, WANG DengHong® and FU XiaoFang®
(1 China University of Geosciences, Beijing 100083, China; 2 Institute of Mineral Resources, CAGS, Beijing 100037,
China; 3 Sichuan Institute of Geological Sciences, Chengdu 610081, Sichuan, China)

Abstract

As one of the most important muscovite-producing areas in China, Danba is famous for its good quality and
large crystal muscovite. The muscovite crystal there is an ideal object for ** Ar-*? Ar dating. Based on geological
survey and isotope chronology, the authors obtained ** Ar-* Ar plateau ages of (125.01+0.58) Ma and (114.68
+0.32) Ma for Erdaogiao and Lijiagongdi pegmatite dikes respectively, indicating that the pegmatite dikes in
Danba are products of middle and late Yanshanian period. The pegmatite dikes and regional crustal movement
constitute a circle of tectonic activity—magmatism—metamorphism—> pegmatite formation, and the pegmatite
dikes were formed before the Himalayan movement. Thus, the pegmatite type muscovite deposit must have been
formed in a stable period of crustal movement, and hence its metallogenic regularity is consistent with that of
some important pegmatite type deposits in the world.

Key words: geology, **Ar-*Ar dating, muscovite, pegmatite type deposit, Songpan-Ganzi orogenic zone,
Danba

1996 6.3147 3
179

x 40202012 2003BA612A-01
200420190004 40173021 40573033
1976
2005-07-25 2005-10-09



96 2006
4.7
67.1%
1 800 km?
4 889 2004
1133 93.3%
10% 1993
1991 2002
1
+++ )
o] 3
(% HEH
A OeE
°;s® | s
U [ e
. . k. 7
. w ) N 8
| [
= 10
oo 11
12
13
[ & ]14
15
16
1 2002
1— 2— 3— 4— 5— . 6— 7—
8— 9— 10— 11— 12— 13— 14— 15— 16—
O— o— ®— ®— o—
©— o—

Fig.1 Distribution of pegmatite type muscovite deposit in Danba Hou et al. 2002

1—Cenozoic strike-slip granite 2—Mesozoic granite 3—Migmatitic gneissic granite 4—Presinian magmatic complex 5—Sericite-chlorite meta-

morphic zone 6—DBiotite metamorphic zone 7—Garnet metamorphic zone 8—Staurolite metamorphic zone 9—Kyanite metamorphic zone 10—

Sillimanite metamorphic zone

1 1—Migmatization zone

12—Ophiolitic melange zone

13—Decollement belt

14—Muscovite orefield 15—Frac-

ture 16—Sampling site of muscovite. (D—Kangding metamorphic nucleus complex @—Gezong metamorphic nucleus complex  @—Gongchai

gneiss dome  @D—Qingganglin gneiss dome ®—Tuopi gneiss dome ©®—Chunniuchang gneiss dome (@D—Tonglufang tectonic dome
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1 EDQ *Ar ¥Ar
Table 1 **Ar 3°Ar step-heating data of muscovite from Erdaogiao pegmatite dike EDQ in Danba
0 C 4UAI. 39/\1’ . 36/\1’ 39Arm 37/\r 39/\1’ N 38/\1’ 39Arm 4()Arx 39Ar 39/\1’ 10 14mol 39/\1, % t Ma
400 116.8278 0.3624 0.3054 0.1055 9.7613 6.90 0.17 113.4+9.8
500 76.3865 0.2352 0.9078 0.1301 6.9625 1.48 0.21 82+ 14
600 48.4098 0.1276 0.3609 0.0793 10.7164 4.48 0.32 124.2+£6.7
700 53.9471 0.1610 0.6811 0.0566 6.4307 2.67 0.38 75.5+£9.0
800 35.1826 0.0857 0.2353 0.0325 9.8598 14.04 0.73 114.6£2.9
900 31.6997 0.0685 0.0227 0.0269 11.4626 94.24 3.04 132.5+2.5
980 16.5087 0.0182 0.0131 0.0167 11.1269 239.70 8.91 128.8£1.5
1030 13.2041 0.0080 0.0052 0.0144 10.8295 363.40 17.83 125.4+£1.4
1080 11.0944 0.0011 0.0169 0.0149 10.7637 979.55 41.85 124.7+1.5
1130 11.3294 0.0019 0.0283 0.0167 10.7639 381.25 51.19 124.7+1.5
1180 11.3743 0.0014 0.0269 0.0168 10.9449 435.56 61.88 126.7+1.3
1230 11.2183 0.0012 0.0201 0.0157 10.8612 467.74 73.35 125.8+1.2
1280 10.8513 0.0007 0.0286 0.0144 10. 6401 537.42 86.52 123.3£1.2
1340 10.5898 0.0009 0.0068 0.0131 10. 3060 502.76 98.85 119.6t£4.3
1400 12.1178 0.0068 0.0582 0.0157 10.0974 46.81 100. 00 117.2£3.2
m 30.21 mg J =0.006649 “Ar* FAr “Ar  ¥Ar
lo
2 LIGD *Ar *Ar
Table 2 **Ar 3°Ar step-heating data of muscovite from Lijiagongdi pegmatite dike LJGD  in Danba
6 ﬂ(: 4[|Ar 3‘)AI_ n SGAI_ S(JAr . 37Ar 3‘)AI_ . 38AI. 39Ar . 4(}Arx— 39Ar SQAI‘ 1071411]01 3‘)Ar % t Ma
400 115.6742 0.3682 0.2793 0.1060 6.8885 7.33 0.18 80.9+7.3
500 120.2913 0.3961 0.7562 0.1045 3.2942 3.02 0.26 39+11
600 59.3391 0.1801 0.4028 0.0583 6.1574 4.47 0.37 72.4+4.3
700 42.5777 0.1189 0.6524 0.0455 7.4876 3.96 0.47 87.7+t5.6
800 24.7773 0.0503 0.1203 0.0252 9.9285 16.70 0.89 115.4+1.8
900 31.2992 0.0733 0.0223 0.0282 9.6340 65.73 2.55 112.1+2.0
980 23.4157 0.0463 0.0121 0.0220 9.7164 169.59 6.82 113.0+£1.7
1030 13.0855 0.0111 0.0259 0.0182 9.7919 544.60 20.53 113.9£1.2
1080 10.459%4 0.0013 0.0194 0.0159 10.0623 798. 11 40.62 116.9£1.6
1130 10.6379 0.0023 0.0238 0.0167 9.9631 462.35 52.26 115.8%£1.2
1180 10.2948 0.0018 0.0049 0.0132 9.7487 458.58 63.80 113.4£1.2
1230 10.4719 0.0018 0.0303 0.0164 9.9379 392.70 73.69 115.5+1.2
1280 10.2154 0.0009 0.0178 0.0139 9.9380 737.93 92.27 115.5+1.1
1330 10. 1949 0.0013 0.0105 0.0132 9.8110 259.09 98.79 114.1£1.1
1380 12.7711 0.0079 0.0869 0.0153 10.4308 48.16 100. 00 121.1£1.6
m 30.19 mg J =0.006655 “Ar* ¥Ar OAr FAr lo
3.3 Ma 115.0x1.5 Ma 3
12 9 83~ 138 Ma
K-Ar
3
3.2
K-Ar 2 — -
2 OAr-¥Ar
125.01 £ 0. 58 Ma 114. 68 + -

0.32 Ma “Ar? Ar

124. 3 £
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Fig.2 “°Ar ¥Ar plateau age spectra of muscovite from Erdaogiao EDQ and Lijiagongdi LJGD pegmatite
dikes in Danba muscovite deposit
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Table 3 Age of pegmatite dikes in Danba
K-Ar Ma
551 138
551 86
133 130
133 152
133 86
133 84
402 599 88
402 597 90
402 600 114
83
183
270
2775~2725 Ma 2685
Ma Breaks et al. 1992
Nova Scotia Murphy et
al 1998
1998
Kovalenko 1995 Morteani et al. 2000
Aurisicchio et al. 2001 Nb-
Ta
2002
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