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Fig. 1 Geological map of the Xiaoshuijing gold deposit ( modified after Zhou et al. ,2009)
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sandstone of 2nd member(T;y*™?) ; 5-limestone of 2nd member( T;y>™") ;6—fault zone ;7 -reverse fault;8—normal fault;9
—synclinal axis;10—anticlinal axis;11-gold orebody and its serial number; 12-lamprophyres ;13 —exploration

line and its serial number ;14 —unconformity
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Fig. 2 Occurrences of lamprophyres in the Xiaoshuijing gold deposit
(a) .(b)- ks s(e)- Fy ;(d) - Fy
(a), (b)-lamprophyre vein incised the F; and orebody; (¢)-lamprophyre vein intruded into F5 and orebody;

(d) —lamprophyre vein intruded into F5 and orebody in abnormity
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+) (1% ), 0.1 ~0.3 mm; 11. 54% ,Fe, 0, 4.27% ~7.06% , 6.25% ,
. . o , MgO 2.24% ~4.83% , 3.67% ,K,0
o 2.56% ~4.77% , 3.98% ,Na,O 1.51% ~
5 , 2.92% , 2.11% , P,0, 0.78% ~
( ) , 1.55% , 1.25% ,TiO, 0.52% ~0.90% ,
1, Sio, 32.28% ~49.72% , 0.74% , MnO 0.11% ~ 0.24% ,
43.14% , CaO 11.30% ~ 21.90% , 0.14% |,
14.25% , Al,O, 9.71% ~ 12.46% ,
1
Table 1 Chemical composition of lamprophyres in the Xiaoshuijing gold deposit and foreign countries
8i0,  Ti0, AlL0O; Fe,0; MnO Mg0 CaO NayO K,0 P05 LOI
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
XH-1 ZK7301 23m 49.72  0.52 12.46 4.27 0.12 2.24 11.79 2.92 4.77 0.78 9.53
XH-2 7ZK7301 20m 32.28 0.68 9.71 6.35 0.24 3.58 21.90 1.75 2.56 1.15 19.06
XH-3 7ZK7301 21m 44.11 0.90 11.46 7.06 0.11 4.70 12.94 1.64 4.13 1.55 10.42
XH-4 ZK1701 110m 42.68 0.8 11.74 7.04 0.13 4.83 13.34 1.51 4.39 1.50 11.12
XH-5 7ZK1701 120m 46.92 0.70 12.31 6.54 0.11 3.00 11.30 2.75 4.05 1.25 10.32
(5) 43.14 0.74 11.54 6.25 0.14 3.67 14.25 2.11 3.98 1.25 12.09
(Rock,1987) (754) 51.5 1.3 14.0 3.7 0.15 6.9 6.6 2.7 3.8 0.71
Navajo (Bergman,1987) (45) 48.4 1.7 10.5 7.7 0.15 10.7 9.0 1.9 5.1 1.1
Mt. Bundey (Shappard,1992) (8) 47.5 1.7 10.9 8.6 0.15 9.5 7.2 1.7 6.6 2.2
Colima (Luthr 1981) (95) 49.6 1.2 12.9 7.5 0.14 9.6 8.2 2.4 4.3 0.9
Massif Certral (Bergman,1987) (65) 52.7 1.2 13.8 6.7 0.13 8.0 5.8 2.37 4.7 0.7
Linhaisai (Bergman,1987) (21) 53.3 1.7 13.2 7.7 0.12 8.6 7.2 2.5 4.6 1.1
( ,1999) (19) 47.35 0.67 12.12 2.34 0.14 832 7.29 1.63 4.39 0.57
@)(2) 47.55 1.26 14.14 8.11 0.12 7.25 872 1.71 4.38 1.00  5.36
o C :2008. 5,
( Luthr, 1981 ; Rock , 1987 ; Berg- n(K)/n(Al) 0.26 ~ 0.38,
man , 1987 ; Shappard , 1992 ) n(K)/n(K+Na) 0.59 ~0.74,
Si0, \Ti0, \MgO .Fe, 0, .Al, O, , (1991) n(K)/n(Al)-n(K)/n(K+Na) (
; CaO, 3),5 o
$ w(Si0,)-w(K,0) ( 4,1
o ,2
( ,1999) 1 .
, Fe,0,,Ca0O P,0,, MgO,SiO,, ,1
Na,O K,0, Na,0+K,0O , o
6% , o , \ -
Si0, 32.28% ~ o
49.72% 43.14% ,w(Na,0+K,0) 4.31% ~ 2.2
7. 69% ,  Rock(1987) ( )
o w (K,0) >w (Na,0), w 5
(K,0)/w(Na,0) 1.46 ~2.91, 1.89, , (
o Sc¢.Ti.V.Cr Mn . Fe Co.Cu.Zn) . (

417



2010

1.6
IV+V
1.2F
<
=
=038
&
=}
1 I 11 111
04t oXHlyly 1
XH?P =}
XHS|
XH2
0o n(K)/n(K+Na)
02 0.4 0.6 0.8 1.0
3 n(K)/n(K+Na)
( ,1991)

Fig.3 n(K)/n(K+Na)diagram of lamprophyres
in the Xiaoshuijing gold deposit( After Lu
et al. , 1991)
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I —sodic lamprophyre; I “~low—potassic lamprophyre; Il —potassic
lamprophyre Il —ultrapotassic lamprophyre ; IV - perpotassic lampro-
phyre; V —lamproite ; 1 —sample projection point of lamprophyre in

the Xiaoshuijing gold deposit
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Fig.4 w(SiO,)—wW(K,O)diagram of lamprophyres
in the Xiaoshuijing gold deposit( After Lu
et al. , 1991)
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lamprophyre( ALy ) ; Il Na —sodic alkalic lamprophyre( ALy, ) ; Il K
- potassic calec—alkalic lamprophyre (CALy ) ; ll Na— sodic calc—al-
kalic lamprophyre( CALy, ) ; IV —ultrapotassic, perpotassic and lam-
proite ; A—=The boundary line of sodic and potassic lamprophyres; B—
The up boundary line of potas—sic lamprophyres ;1 —sample projection

point of lamprophyre in the Xiaoshuijing gold deposit
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Fig. 5 Chondrite—normalized transition element
distribution patterns of lamprophyres
1- ( Jagoutz et al. , 1979)

1 —primitive mantle (values are from Jagoutz et al. , 1979)
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Bergman , 1987 ; Shappard , 1992)

2

(w,/107)

Table 2 Trace and REE element contents of lamprophyres in the Xiaoshuijing gold deposit and foreign countries

Mt. Bundey Linhaisa
ZK7301, ZK7301, ZK7301, ZKI701, ZK1701, (Rock. (Shap  ( Bergman, ( N
Bm 20m 2m 1om 120m ) ogr) (49) pad,1992) (7) 1987)(10) ,1999)(11) ~(2)
XH-1 XH-2 XH-3 XH-4 XH-5
Se 1198 1496 20.78 20.20 15.36  16.66 20 21 20 25.3 20.28
Ti 3140 4140 5592 5446 4308 4525
Vo 77.08 98.04 1227 1189 150.2 113.38 167 143 209 127 150
Cr 9636 1077 1759 169.1 120.5 133.91 462 279 300 415 330.5
Mn 8700 1748 8748 959.6 820.2 1045.5
Co 2166 31.96 35.58 36.02 30.06 31.06 35 45 47 27.7 42.67
Ni 7390 1233 1620 1645 99.58 94.66 186 273 273 184 169
Ga 2102 1552 19.30 18.98 19.44 18.85 16. 63
Rb 1354 79.36 1124 119.2 1154 112.35 124 170 173 146. 5
S 7204 896.4 1568 1311 119  1137.9 896 1100 1069 867
Y 2490 3522 40.22 40.76 39.20 36.06 31 32 20 20.03 25.03
Zr 230.6 2962 414.6 463.4 4214 365.24 276 650 133 281
Nb 2122 2212 29.86 33.98 3252 27.94 18 15 7.48 30. 4
Mo 300 0.68 410 206 374 272
s 716 718 770 816 8.64 7.7 6.27
Ba 1318 3000 3258 3214 3442 2846 1900 1500 1830 1651
Hf 508 5.8 816 88 816 7.2 10 26 4.18
Ta 130 122 152 178 188  1.54 0.9 1.0 0. 54 1.93
Th 2282 28.64 37.72 39.10 38.64 33.38 20 19 9.6 15.19
U 418 478 602 672 714 577 5 5.4 3.94 3.62
la 1575 248.0 3162 3140 270.8 261.3 53 223 105 39.07 69. 81
Ce  278.6 429.8 552.4 538.8 478.4 455.6 125 482 205 78. 88 137.2
Pr 3128 49.16 64.02 6246 51.76 51.73 14 9.69 16.59
Nd 109.8  173.0 218.0 2154 1769 178.62 54 210 88 37.67 63.0
Smo 1570 2426 30.30 29.98 24.46 24.94 10.8 29.2 16 7.21 10.89
Eu 378 578 718 710 58 593 3.1 7.76 3.9 1.80 2.88
Gd 10.80 16.50 20.22 20.00 16.52  16.80 8.2 5.71 8.71
Th 110 160  1.96 1.94 168  1.66 1.2 1.75 1.4 0.76 1.10
Dy 506 7.28 868 874 7.92 7.54 5.4 7.4 4.03 5.24
Ho 0.8 122 L4 1.4 136 1.26 0.9 0.76 0.92
Er 216 3.04  3.54 360 364 3.19 2.7 1.92 2.25
Tm  0.28  0.38  0.44  0.44 048  0.40 0.38 0.28 0.31
Yb 164 220 258 266 296 2.4 1.8 1.9 1.63 1.69 1.94
u 024 032 038 038 044 035 0.29 0.36 0.3 0.25 0.28
: ( )
2008.5,
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Fig.7 Chondrite-normalized REE distribution patterns
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3 “Ar/® Ar
Table 3 “Ar/* Ar dating data of biotite in lamprophyre in the Xiaoshuijing gold deposit
(O A/ (% A/ (7 A/ (®Ar/ 405, WAL/ I 9 Ar( Can. ) o
/C PAr),  PAr,, YA, PAn, /% ¥ Arg %10~ mol /% /Ma /Ma
1 700 8. 5640 0. 0245 0. 8378 0.0189 16. 12 1. 3810 0. 85 0. 85 30. 1+2. 1
2 800 6.2354 0.0176 1. 1328 0.0167 17.97 1. 1215 1.67 2.54 24.49+0. 94
3 900 3.3065 0. 0066 1. 8084 0.0144 44.77 1. 4826 9.18 11. 81 32.31+0.37
4 950 1. 8814 0.0014 0. 0700 0.0134 77.70 1. 4620 13.09 25.02 31.87+0. 34
5 1000 1. 8021 0.0011 0. 0565 0.0134 81.49 1. 4686 11.70 36. 83 32.01+0. 34
6 1050 2.0718 0. 0020 0. 1350 0.0134 71. 64 1. 4845 7.65 44. 55 32.35+0. 37 31.2
7 1100 2. 1489 0. 0023 0. 1067 0.0133 68. 16 1. 4648 9.38 54.01 31.92+0. 35
8 1150 1. 7700 0.0012 0. 0890 0.0133 79. 31 1.4039 12.33 66. 46 30.61+0. 34
9 1120 1.6153 0. 0008 0. 1489 0.0134 85.92 1. 3880 14. 13 80.72 30.27+0. 31
10 1250 1. 6092 0. 0009 0.2591 0.0136 84. 49 1. 3598 12. 85 93. 69 29.66+0. 31
11 1300 1. 7290 0.0016 0.7277 0.0142 75. 18 1. 3007 4.93 98. 67 28.38+0. 34
12 1400 3.2584 0. 0040 2. 1841 0.0146 68. 17 2.2251 1.32 100. 00 48.30+1.0
7ZK7302B1; m ; W=55.74 mg;J=0.012189, :2009. 7,
4.1
, SN
) ) ,
, (65Ma ) - ,
, - - - (1) . ¢ )
, NW SN . NE . ;(2)
- o N F3 5 ( 3 )
,2006) ,30 ~40Ma , ; (4) F,
( ,2009) , , Mg,
, N ) ,
N N o 3~10
7177
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Table 4 Mineralization element contents of lamprophyres in the Xiaoshuijing gold deposit and foreign countries

(1.8 ~4.8) x

Au(107) Ag Cu Pb Zn
XH-1 7K7301 23m 3.8 469 1435 1294 145.6
XH-2 ZK7301 20m 1.8 354 49.88 39. 88 61.46 ¢ )
XH-3 7K7301 21m 4.8 578 920. 4 909. 6 320. 6
XH-4 ZK1701 110m 3.7 321 288.4 170.0 123.4
XH-5 7K1701 120m 4.4 674 571.6 259.2 95. 64 i
(5) 3.7 479 653. 1 534.5 124. 66
(Rock,1987) (49) 52 82
Mt. Bundey (Shappard,1992) (7) 158
Linhaisai (Bergman,1987) (10) 135 150
( ,1999) (25) 4.2 351 36. 1 67
©(80) 15 17200 179 488.7 2611
( ) 4.3 70 47 16 83
43.14% ,w(Na,0+K,0) 4.31% ~7.69% ,
5 w(K,0)>w(Na,0) . w(K,0)/w(Na,0)
(1) . . 1.46 ~2.91, 1.89;n(K)/n( Al) 0.26 ~
, Si0, 32.28% ~ 49.72% , 0.38,n(K)/n(K+Na) 0.59 ~0.74, -
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Geological Characteristics of Lamprophyres and their Relations with Gold Mineralization

of the Xiaoshuijing Gold Deposit in Central Yunnan Province

FU De-gui', ZHOU Yun-man' ,ZHANG Chang—qing’ , CHEN Qing—guang’ , QIN Xiu—ping'
(1. Yunnan Gold & Mining Group Co. Lid. , Kunming 650224 ;
2. Institute of Mineral Resources,Chinese Academy of Geological Sciences ,Beijing 100037 ;
3. No 1 Geology Party,Yunan Bureau of and Exploration ,Qujing 655000)

Abstract : The lamprophyre veins of the Xiaoshuijing gold deposit are intrusive bodies of dendrite, ring and irregular shapes. Its rock is dense block—
shaped fine—crystal pyroxene kersantite, with content of Si0O, ranging from 32. 28% to 49. 72% , which can be attributed to ultra—basic, potassic to ultra
— potassic lamprophyre of the calc—alkaline rock series. The lamprophyre veins are characterized by significat LILE and LREE enrichment and a depletion
in HFS elements (Ta—~Nb-Ti). There is moderate to strong fractionation between the light and heavy REE. The lamprophyre formed by the magma derived
from partial melting in the mantle with metasomatism fluids rich in REE at a subduction zone, and contamination with crustal materials during rising
process of the magma. “* Ar—*° Ar dating of biotite in lamprophyre gives the “’ Ar—*° Ar plateau age of (32. 08+0.32)Ma and “* Ar/* Ar isochronal age of
(31.86+0.40) Ma, respectively, suggesting that the lamprophyre was formed at early Oligocene in Palaeogene of Cenozoic time. The lamprophyre veins
are closely related with gold mineralization in space distribution, metallogenensis time and genesis. Lamprophyre and Au element are originated from man-
tle sources. When they developed, they were controlled by faults and shared the same fault structure. The Au mineralization time was slightly earlier than
lamprophyre veins, and lamprophyre veins cut the fault fragmentation zones and gold ore bodies. The intrusion of lamprophyre provided the mineralization
source, heat energy and ore—bearing fluids for the further gold enrichment, and promoted superposition of gold mineralization. Therefore lamprophyre is
one of the important indicators for gold prospecting.

Key words: fault zone, lamprophyre, geological—geochemical characteristics, gold mineralization, Xiaoshuijing gold deposit in central Yunnan
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