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Fig.1 Geological sketch map of igneous complex in
Gejiu (modified from Huang Chongke et al. ,2001)
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1—Porphyritic biotite granite; 2—granular biotite granite;

3—alkaline syenite; 4—nepheline syenite; 5—volcanic rocks;

6—depth contour of hidden granite
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Fig. 2 Classification of the granitoid intrusions
occurring in the Laochang area,Gejiu
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1—Quartz-rich granite; 2—alkaline

granite;  3a—granite

(syenogranite) ; 3b—granite ( monzogranite) ; 4—granodiorite;

5—tonalite ( plagioclase granite); 6* —alkaline quartz syenite;
7* —quartz syenite; 8 —quartz monzonite; 9" —quartz monzo-
diorite; 10* —quartz diorite; 6—alkaline syenite; 7—syenite;
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Table 1 The analysis result of major,trace and rare

earth elements of Laochang granite

TR ‘ ZYS2 ‘ ZYS6 ‘ ZYS7 ‘zysw‘ TZ2 ‘ ACE ‘zyszo
i HILER (V0)

SiO, 71.25 | 71.69 | 72.21 | 69.62 | 73.37 | 73.65 | 75.04
TiO, 0.21 0.18 0.24 | 0.24 0.09 0. 05 0.09
Al O 13.93 | 13.63 | 13.61 | 13.31 | 10.58 | 13.21 | 12. 67
Fe; O3 0.55 | 0.81 | 0.43 | 1.38 | 2.17 | 0.62 | 1.98

FeO 1.22 | 1.56 | 1.05 | 3.56 | 2.54 | 0.44 | 1.96
MnO 0.04 | 0.04 | 0.03 | 0.07 | 0.07 | 0.02 | 0.04
MgO 0.36 | 0.33 | 0.66 | 1.09 | 0.37 | 0.49 | 0.34
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REEL RS | ZYS2 | ZYS6 | ZYS7 |ZYS19| TZ2 | ZYSY | ZYS20 7
CaO 1.55 | 1.42 | 2.82 | 2.50 | 1.52 | 1.78 | 1.11 ol
Na;O | 2.81 | 2.22 | 3.77 | 0.12 | 3.26 | 2.36 | 0.12 »
K, O 5.72 | 5.72 | 3.14 | 4.05 | 3.81 | 4. 3<_3 3.76 s| 2 2
P,0; 0.12 | 0.12 | 0.15 | 0.14 | 0.03 | 0.05 | 0.06
LOI 2.08 | 2.16 | 1.76 | 3.76 | 2.04 | 2.80 | 2.66 S al
At | 99.84(99.88 | 99.87 | 99.84 | 99.85 | 99.83 | 99. 83 3
A/CNK | 1.02 | 1.10 | 0.92 | 1.46 | 0.86 | 1.12 | 2.02 e
Na,O+K,O[ 8.53 | 7.94 | 6.91 | 4.17 | 7.07 | 6.72 | 3.88 3
K;O/Na,O| 2.04 | 2.58 | 0.83 |33.75| 1.17 | 1.85 | 31.33
WEILZ (X109 o
La 38.80 | 34.40 | 45.60 | 29.90 | 21.60 | 15.50 | 18.00
Ce 71.40 | 64.00 | 82.00 | 53.60 | 43.40 | 31.30 | 36.70 1
Pr 8.36 | 7.58 | 9.34 | 6.51 | 5.87 | 4.27 | 4.62 TIPHCHLBE) 51l
Nd 29.30 | 26.70 | 32.10 | 22.90 | 22.20 | 17.30 | 17. 60 040 45 50 55 60 65 70 75 80
Sm 5.58 | 5.39 | 5.87 | 4.67 | 6.40 | 5.46 | 4.83 Si0,(%)
Eu 0.77 | 0.64 | 0.81 | 0.52 | 0.16 | 0.24 | 0.22 R e _
Gd 4.28 | 4.10 | 4.50 | 3.42 | 6.40 | 6.23 | 5.20 B3 AREENERRAL KO-S0, [
Th 0.49 | 0.50 | 0.50 | 0.43 | 1.05 | 1.14 | 0.99 Fig. 3 K,O-SiO, diagram of the granitoid intrusions
Dy 2.18 | 2.35 | 2.23 | 2.08 | 6.44 | 7.36 | 6.34 occurring in the Laochang area, Gejiu
Ho 0.34 | 0.41 | 0.37 | 0.35 | 1.29 | 1.46 | 1.32
Er 0.92 | 1.10 | 1.03 | 0.96 | 3.80 | 4.35 | 4.06 _
Tm 0.12 | 0.15 | 0.13 | 0.14 | 0.59 | 0.67 | 0.66 2.2 HBEInE
Yb 0.83 | .02 | 0.91 | 0.99 | 4.27 | 4.58 | 4.68 M 1 K4 A+ oo R W ERR B A A5 ik
Lu 0.12 | 0.14 | 0.13 | 0.13 | 0.63 | 0.65 | 0.65 (Taylor and McLennan.1985) fid 43 i1 £ (& 4) A L)
% 9.27 | 10.40 | 9.85 | 10.40 | 35.50 | 35.20 | 37.70

SREE 163.50|148.47|185.52|126.62|124.10]100.50|105. 88
LREE 119.69(108.41(134.62| 91.62 | 84.43 | 64.80 | 69. 17
HREE 14.28 | 16.06 | 15.15 | 15.50 | 53.57 | 55.41 | 56. 41
LREE/HREE | 16. 60 | 14.21 | 17.92 | 13.86 | 4.07 | 2.80 | 3.43
Lax/Yby | 31.59 | 22.79 | 33.75 | 20.33 | 3.42 | 2.29 | 2.60
oEu 0.46 | 0.40 | 0.46 | 0.38 | 0.08 | 0.12 | 0.14
dCe 0.89 | 0.90 | 0.89 | 0.87 | 0.89 | 0.89 | 0.93

TR (X107%)

Rb 479.00(459.00(309.00]672.00]532.00|369.00|762. 00

Ba 442.00(382.00|374. 00| 98.50 | 33.60 [165.00| 58. 70

Th 27.20 | 25.20 | 26.80 | 21.00 | 34.30 | 27.70 | 27. 00
U 8.95 | 10.60 | 9.90 | 7.62 | 23.60 | 32.50 | 19.60
Ta 2.42 | 2.55 | 2.44 | 3.00 | 7.90 | 13.20 | 9.48
Nb 20.30 | 17.60 | 18.50 | 19.30 | 46. 60 | 43.60 | 43. 70
Sr 180.00(107.00(319.00| 58.90 | 32.80 {135. 00| 12. 00
Zr 121.00(103.00(106.00|116.00| 98.70 | 80. 70 | 80. 40
Hf 4.18 | 3.75 | 3.96 | 4.01 | 6.37 | 5.41 | 4.62
Sm 5.58 | 5.39 | 5.87 | 4.67 | 6.40 | 5.46 | 4.83
Ti 1273.001181. 001618. 001470. 00;406. 00 | 306. 00 | 541. 00
FFE LU AR

La/Sm 6.95 | 6.38 | 7.77 | 6.40 | 3.38 | 2.84 | 3.73
La/Nb 1.91 | 1.95 | 2.46 | 1.55 | 0.46 | 0.36 | 0.41
Th/Ta 11.24 | 9.88 | 10.98 | 7.00 | 4.34 | 2.10 | 2.85
Th/Nb 1.34 | 1.43 | 1.45 | 1.09 | 0.74 | 0.64 | 0

Ta/HI 0.58 | 0.68 | 0.62 | 0.75 | 1.24 | 2.44 | 2.05
Nb/Ta 8.39 | 6.90 | 7.58 | 6.43 | 5.90 | 3.30 | 4.61
Zr/HI 28.95 | 27.47 | 26.77 | 28.93 | 15.49 | 14.92 | 17. 40
Gd/Lu 34.52 | 30.37 | 34.62 | 25.52 | 10.19 | 9.64 | 8.01
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Fig. 4 Chondrite normalized REE patterns
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Fig.5 Primitive Mantle normalized spider diagrams

W R AERZ GO0 T o ST R v IR 2 5
KARAM TR H bR & . 1E Pearce 4 (1984)
(446 b ) 3 PR 8 R 0 B B (IR 60 B T B R IR
F2 A T [ R AE B AR N AR R X S AR A
(9 L ARlciE T R R A AR R I 2 AR [F] TR A i
TR A ) YR 3 DX, ik 26 WA AR 1 4B K TE
JLT A [R) 4 4L 385 R85« 56— 2 T8 BTl 9 PR 05 5 5 —
ZN 3= B T Al e L B A A R PR B L B AR
B 33X ol 70 A R A 7 A G F 3 L) AR N B B Y
FEH B Bt (Pearce, 1996), 7E Harris 45 (1986) 9
Rb/30—Hf— 3Ta 4 i B85 1) 5] 1€ g (18 7) . &
AL 5 AR Y 43 R A B B 5 — B B Ay [) Al 4
B 5 55 Wi Be 32 S Sy il 3 1 301 R0 S Al 4 B 4 A Al
IR, JE AR 5 Pearce 45 (1984) 44 1 BR 85 43 26 4H
XFNL o X FRHIE AL B AR AN R B ST TR BT AN [A]
ARG 3 PR 58, 55 LR A A SR 1Y 46 5 o B T )
Tl 42 325 1L 1o Az PN P 5 1) A 46 Y B

4 g

EIRE A M ERAL S RRAE R W] S T AE B A RS
[F) BT I e A1 LR AL 22 5 Ak B AR R i 22 5] . R W]
Pa A — B A R FAE AR S D) T R e 3 X
(1 o A A e T Y AR S CAE b s A R U 3 X110 A2
AL b i T DR 81 B B A7 e A - b FE A 0
(19 78 B LA e BE 0 it £ ok A MR 5 3 o O R 9B
RS HY Eu Ak iy M T 2532 8 1) S TR 3 78 22 Wi i
A [ U5 9 38 AL 1 A TR B B GRAR 55,.2007) . 5
P U i DX B S AR AR L L & T AR R A TR B TG ]
) 2 P AN A A 3 22 57t o B T R TE — 5 Vi [ A 2R
L AER AN [R) PG AE B A 20 R B Bk i L
TCR MM TTR L . XKW BT B AR RER
A AR E IR

A B D0 3R CREIE 58 A A D02 I3 R L
{ER g A A 2 A1 9GTE . Nb/ Ta HfEAE &
KA TR A ARAR /D By IR i IR X 45 R 5
#£ Nb—Nb/Ta El fif ([ 8) I, & 4654 7 ) Nb/
Ta {H/NF E#b5E 9 Nb/Ta {H . 3 15 4 00 (4 355 40 44
i S T A & U L ) B ok U T e L T
AEJE o 7e ) Bk IS B A . e £OCR La—La/
Sm g (1 9) o, B IEAH 5E 56 & L UL W 45 J 8 AL A
Fi TG R I3 S J2 B2 R A0 Bl A T ) 29 (Borg et
al. .1999),

AR R AR R R 58 TR A R AE L (H 2 AE K
HI A B ER AL S R AR BT ] A 2 S B E



57 W FARFR A HE) 0 HAE 5 A Bk AL 2 R AE B L sl 1 75 3 983
10000 10000
1000 | syn—-COLG ° 1000 | syn—-COLG °
~ & WPG _ » WPG
= A < A x
= =
X / x 100 ]
<= 100 | - !
= Z
10 | 10 |
VAG ORG VAG ORG
1 1 ‘
1 10 100 1000 10000 0.1 1.0 10.0 100.0 1000.0
Y+Nb( x 10-6) Yb+Ta (X 10_6)
10000 100.00
1000 | 10.00 | /”“,-f'
= =
- - -
~ » /
= 100} ~ 100 |
V4 =
VAG ORG
10 F VAG +syn-COLG 0.10 ¢
ORG
1 - - . 0.01 -
1 10 100 1000 10000 0.1 1.0 10.0 100.0
Y (x10™) Yb(x10™)
6 AN 6K AT U 1 P00 0 il oo R H 0 B (3 Pearce 4§ ,1984)
Fig. 6 Trace element discrimination of tectonic enviroments of Laochang granite, Gejiu (after Pearce et al. ,1984)
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Geochemical Characteristics and Tectonic Setting of Laochang Granite in Gejiu

WANG Yonglei” ,PEI Rongfu” ,LI Jinwen"” , WU Junde” ,LI Li” , WANG Haolin"
1) Institute o f Mineral Resources ,Chinese Academy of Geological Sciences,Beijing,100037
2) Yunnan Tin Group ,Gejiu,661400

Abstract

Laochang ore field of Gejiu, as a famous tin-copper polymetallic ore producing area in China has
received great attention. The paper aimed at the granite in the ore field, and mainly studied geochemical
characteristics of the granite, source area and tectonic settings. Combined with the geological background
and lithological features of the granite body, the research indicated that the Laochang granite is a
compound massif, resulted from partial melting of the crust rock, and of the features of different source
area. The diagram of tectonic discrimination shows that different granite units of the Laochang compound
massif formed at different structural environments and the granite related to metallogenesis formed at the
transitional stage from the post-collisional orogeny to intraplate environment, which is most favorable

condition for the formation of super-large deposit in the Laochang ore field.

Key words: Laochang ore field; granite; petrochemistry; tectonic setting
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