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Abstract
dolerite, syenogranite and syenogranite porphyry stocks or dykes. The ore bodies and dykes occur together or cut each other. The

The Chang’an large gold deposit is located in the southern Aillaoshan metallogenic belt. There are lamprophyre, gabbro,

studies on geological and geochemical characteristics of the magmatic rocks and ores show that they might be sourced from the same
origin and there should be closer relationship between lamprophyre, dolerite and mineralization. The metallogenic materials were mainly
from mantle as well as strata, and the ore-forming fluid was sourced from magmatic water and metamorphic water. During the collisional
orogenesis process in Himalayan period, the violent complex crust-mantle interaction coursed the magma and fluid activities in
Ailaoshan region. The ascent of large scale alkali-rich magma drove the magma fluid circulate and mixed with the metamorphic CO,-
rich water. The mixed fluid extracted gold and other metallogenetic elements from the wall rock or dyke, migrated and finally

precipitated them in the proper structural spaces under some physical-chemical condition.

Key words Magmatite; Rock geochemistry; Chang’an gold deposit; Ailaoshan metallogenic belt; Sanjiang Tethys
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Fig. 2 Geological sketch map of the Chang’an gold deposit ( modified after He ez al. , 2008)
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Fig. 3 Petrography of the magmatites of Chang’an gold deposit
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Fig. 6 REE patterns of the different rocks and ores
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W KN B A TR & SO R A5 R AR
HH T3 1, BB A FREAL S I A R 2 2E B A
it Mg (B 6), M el LIE H K2 5ES (CAL7, 5179,
5188,5194) (U #% - or £ s Y REE {5 H 176.7 x 10°° ~
387.3 x 10, LREE/HREE {18 10.60 ~ 13.95, B #&%H# +
AR SEu AT 0.87 ~0.89, 25 W H1 Eu 4, #
S MERFFEARARL, 25 A A (1B 6b) o WELk S (CA-12, CA-
27,CA-33,8017) {yfi £ 0 &K & S REE {5} 268. 4 x 10 ~° ~
323.7 x10° ,LREE/HREE Lt {# %y 8. 96 ~ 12. 98, B M5 + &
4R, 8Eu 4T 0. 80 ~ 0. 87, A 55 1011 Eu F4% , # + 5
2R SRRE — 35, M AR (B 6c) o 5 AN IERAE AR 5
BIRE 1+ T 2 M Y REE 5 60.61 x 107° ~76.24 x 107°,
LREE/HREE HAEA-TF 15. 51 ~ 17. 52, 75 524 1 a5 42 U 4%
fiE ,8Eu {4 0. 75 ~ 1. 06, B 55 19 71 Eu 58 (&1 6d) o 3
AN IERAE B B O o0 2 Rk 78.80 x 10 7° ~ 114.4 x
10, LREE/HREE Lt {fi & 14.96 ~ 18.52, 6Eu 2}y 0.75 ~
0.92, FHFEIFG LU R RN 2 A, Mika 1y,
[ 2 #8547 (CA-24 .CA-32 .CA-34) [{§ T REE {H >} 40. 36 x
107° ~159.7 x 10 °, LREE/HREE [ {4} 4. 88 ~7.75,8Eu
AF0.76 ~0.91 i+ S8, RER LS AL, BA5
HI 1 Eu 58 (18 6a) 5 AP A 47 (CA-3 ,CA-15 .CA-16) )
Y REE {54 227.7 x 10 ™° ~399. 1 x 10 ", LREE/HREE {4
J11.27 ~12.19,8Eu 4+ F 0. 44 ~0. 59, F + bt 5, BB
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Fig.7 Y REE, LREE/HREE and 8Eu vs. SiO, diagram of different rocks and ores
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S KT A K P ECE CE T, VS 5 ERAE K A a ik
EYIEAE, VB (FER 2 it i [l Z 51 ) MR A A7 77 .
o Ik OUHRARBES SR ) W 50 kI FHAH [F] B9 4 1
TEIE A A DL AR e ki (B 2 &1 3) .

T XS 2A A s SRS mC R AT B, (1) 1E
KAE B A KT B A Tk (B 3a) L BEA kU 20 4, 7 Tk
TRAEAE MR S ok B S A DK R AR 7= 1, LR B2 ik A
SRR NE WL (2) IERAL XA /N AR A
JoCIR =t TE T i 25 5 Bk PRI DR 2 Tk, 7 A 7™ HE 2 B
S (R IE AR W bR RS Bk b 2 DUA k. (3) 4l 4
ARSI RLEA Z W e AR ) AR A T R A
— M KCE -0 R — R R T R PR S — B R — R M ik
o XFKE SRR L3 g, w0 E
WH B X, inde 7 i AR PG AHE S N BIEE &7 P X
(B4R ,2001)

WX RABABH X O A R = BORH(32 2) IR, S EEA
rp B REY A Ar FEAR S 4 35. 62 £ 0. 16Ma (X )37 (9% Ar
Mo 5% 95.6% ,% Ar/* Ar 9185 Al 304 £ 6),° Ar/
S Ar-Y Ar/* Ar SRR ARIS R 35. 27 0. 7T4Ma( = B Hb B %5
ety A BRZA W], 2002 ) 5 d B KE BE 25 AR TE % F 35Ma £ 47 .
AR HLAE (2004 ) SR #5f ELA-ICP-MS @ 45 15 7 4 P4
JHARS IR IE A AL B BES AR I 34. 56 +0. 18Ma, Tfij

K2 KREVRERERMNEFRVESER
Table 2
Chang’an gold deposit

Isotopic chronology results of the magmatic rocks from

AR

WX AA g ARk (Ma) PR IE
_ OAr-PAr 35.62
|~ 7 1%1 D L % X . .
e B
BB,
e s e A0 Ar-P Ar/ 35.27 2002
K4 1Bgrs B % Ap AE 2 0.74
, b IER ELA-ICP-  36.00 =
i) o bryal A
e MR 010
EKAE ELA-ICP 34.56 2004
1 -1CP- .56 +
- B BEE gl MS 4E % 0.18
ERAE 37.7+  BKRERM
LT R R 2 T
o AR -
s - .
W o e Rb-Sr 36.1
e w =R BT,
g ARER 2 RbSr 359 HBI A,
A R 2009
o ARIER - i
I T e Rb-Sr 33.9

AR IE R AE K A B4R R O 36.00 £0. 19Ma, XIS 55,
R I A TE A AR B 5 T 4 IE K AE A B[R]
B =4, BB 8 36Ma Z2 47 Al ) 87 X A7 36 TE K AR i
HIIARE-T Y Rb-Sr AR A T 33.9 ~ 36 1Ma, Ll T £ 18]
FRARRERL

IR, T80T R AR R = 4 00 B0 4F 1%, (ELA5 5 b o 7™
ARELRE R AR ITEE B A %A PR IS A
LR, B 22 3 BRI

4.2 BEFXEZHR
AN RZ ST IR 2 5 E 0 A58 TR
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S8 (R ARSE 2008 ) WY, 4 5 B AR KA SR R B
RHRZET RAREVINAKS, IR E &0 =AU T iy
YIRORIE . AR SCK 35 5 A M ERfb 4 1) f BE T A s
SRR

MR 1 FIE 6 ATLUE K80 RS A& 1+
RIERIA 2 4, ATha T A =5 B A (CA-24 [ CA-
32 .CA-34) [ Y REE {4 k& 40.36 x 10°° ~ 159.7 x 107°,
LREE/HREE [ (#H 4. 88 ~7.75,6Eu A+ 0. 76 ~0. 91, % 1
ML BER LS AR, BA M5 Eu 58 (F 6a)

WRCEHZEMEBR, Ao s CA32 B H K ® gy
1, CA-34 FEARTC B0 S 0 fb. R, BB b i 72
Al BEFEH =AM+ S, LREE/HREE HEFE(E, X5
AT AR o AR 5 e A 4 o0 3 MR Ak 22 AT AR — B
(Campbell et al. , 1984 ; ¥ F A1 X A\ i, 2001 5 58 5 52 45
2009) . HEUCHERT, R AR L EC RN 50X A S
A ARl B s P (2 B AL B B IO FT REIR T
2z 25 U2 09 78 5T 3K

FATRE B AT T SRR ROz 280 A LR
T e o BRI, 8 A B B R A ot 3 A
B iR (Campbell et al. , 1984 ;3 HERATX] A ,2001)
[R1EF , AR B s T o R 2R = 5 At B A A AR )
(E6), BB RN Eu F% U R40R T 1E)8 & 12
HI# G R RHE

b B~ (CA-3, CA-15,CA-16) /Y X REE {H N
227.7x107° ~399. 1 x 10~°  LREE/HREE [t {f & 11.27 ~
12.19,8Eu 4+ 7 0. 44 ~ 0. 59, 7% + M & &, B HEH 40 %W
W, B R AT Eu 58 (8 6A) X —FFE 55 X HAth
KATIRRE] R R T M2 £ B RHE, [FhEA
W, CA-15 5 CA-16 ML, ft Eu Sl BB R, 456 B
HAHFIEE, CA-16 K B MM FD T 1k, 1M CA-15 Hh
MG, P, Wb e P ol 28 4E 1] 52 3 CA-
16 11 Eu 55 82 B P A, W57 iU AR FT B B IE Eu 5%
WEIM Eu FERHE, S0 XNEREE SEas A58 M
Eu 54 (2 1.8 6) 03X —REAE, 7T L5 I W 300 7 fb B
B i AR T B SR BES SMESCE A KR AT A

4.3 BE TIEEH

HRAEFTA (U 2006 5 £ 53 45,2007 ) FIA SO %4
PRI R R A I8 TAE AR R A A (8D = - 118%0 ~
—107%0) E[RIVZ (8" 0 = 11. 5%0 ~ 15. 1%0) BAT 13 K 5
HoJZ K IR A3 B9 i 5 CO, B BR A7 K (8 C = = 1.9%0 ~
3. 1%0) B R HIRFFAE . i AGHK & &0 X B[] 457 % (8™'S
= —2.3%0 ~3.3%0) DR, B i1 E 2R IR T IRER, 78
EFIHER SRR IR AR ARG . &0 A A%
JLE PGE W5 (X13,2009) R IRFEFEY S5 T K
LT W ER, B P B I SR IR AR

g b, KRZ &0 RN Y it B A 72 08 R U8 1 HE

AR GBI ST AN M 2 X TR AR 23 BT ) B, B R M A
HOK 5 HZAE FOUKIR A BORRIE o 8 W0 A8 20 i PR L
AR - ol T TR A LR B B M IX, 32 F R L AR
FI8 T3 - DRIV AC ol il 488 F) 522 ) 5 200 ) 7 A B AR D e
BOT PR RO RS 3o — O T M i ) S
Rl 77 A R UL e Bl R 36 2l U W 2 L ARE U B I K
AE R A AR A 5 RIS D R B (H Bl g R 5 oK
TEFRIHF5 B X HZAE 38 AR R K™ £ & CO, 1YL T
KR o IXBEIRG T TE I 200 38 Y M 2 A TR (T R S
] FHELRR S o RS S5 IR)2 ) s e, i AR Y
Au SFRETRR o HIEFE B ST AR ST LA I, o TR R
J1E R R B K RO A R R0, Au 5 A DT R TE 1
“EL AR BB 2 ) (A0 P D 288 ) s AR 45 ) S O = 4R A
07 R ZIE R B IR o X — BT L] 5 [ 7 2
A B R BF G B IR (90 I8 B 45, 2007 5 RE 7845 45,2007 ) 2%
L, AR T DXL IR R A4 B R

Bt EPANTARAR R T o e R A R A R AT
LRI AR B R ) SR R B, iF 5 A 584 22 X
FRESE TR BN TAE 7RI R LR

References

Campbell TH, Lesher CM, Coad P, Franklin JM, Gorton MP and
Thurston PC. 1984. Rare-earth element mobility in alteration pipes
below massive Cu-Zn-sulfide deposits. Chemical Geology, 45 (3 -
4). 181 -202

Chen YC and Wang DH. 2001. Study on the Endo-Mineralization in
Himalaya Epoch. Beijing: Geological Publishing House (in Chinese
with English abstract)

Deng J, Sun ZS, Yang LQ, Chen XM, Xiao RG and Du ZT. 2000.
Discussion on gold origin and rich mechanism of ore-forming fluid
movement. Geological Science and Technology Information, 19(1) :
41 —45 (in Chinese with English abstract)

Deng J, Gao BF, Wang QF and Yang LQ. 2005. Formation and evolution
of ore-forming fluid system. Geological Science and Technology
Information, 24 (1) ; 49 —=54 (in Chinese with English abstract)

Feng B, Tao X, Wang ZM and Zhou JR. 2006. Characteristics of dikes
and their relationship with gold mineralization in the Tudui-Shanwang
gold deposit. Resources Environment & Engineering, 20(6) : 751 —
754 (in Chinese with English abstract)

Guo CY, Gao BF, Liu XF and Zhang RZ. 2009. Characteristics and their
geological significance of rare earth elements in Chang’an gold
deposit, Yunnan Province. Gold, 30(1): 7 =11 (in Chinese with
English abstract)

He ZH, Wang Y, Mo XX, Zeng PS, Yu XH and Liu HL. 2008. Sources
of ore-forming materials in the Changan gold deposit, Yunnan
Province ; Evidence from the contents of ore-forming elements in ore,
strata and magma from ore district. Journal of East China Institute of
Technology ( Nature Science) , 31(3): 207 =212 (in Chinese with
English abstract)

Li DM, Cao ZM, Tan GJ, He SX, Li BH, Wen CQ and Xu ZM. 1998.
Gold Deposits in Ailaoshan Ophiolitic Melange Zone. Beijing:
Geological Publishing House (in Chinese with English abstract)

Liang HY, Xie YW, Zhang YQ and lan Campbell. 2004. Forming of K-



1750

rich alkali rock restrict the metallogenic of Cu: Machangqing Cu
deposit as an example. Natural Science Progress, 14(1) . 116 —120
(in Chinese with English abstract)

Ling QC and Liu CQ. 2001. Geochemistry of trace elements during ore-
forming processes in Yinshan deposit. Earth Science, 26(5) ; 473 —
485 (iin Chinese with English abstract)

Liu B. 2009. Geochemical characteristics and metallogenic model of
Changan gold deposit in Ailaoshan gold belt, Yunnan Province,
China.
University, 1 — 108 (in Chinese with English Summary)

Luo ZH, Lu XX, Wang BZ, Chen BH, Huang F, Yang ZF and Wang Y.
2008.  Post-orogenic  dike
metallogenes. Earth Science Frontier, 15(4): 1 =12 (in Chinese

Master Degree Dissertation. Guangzhou: Sun Yat-Sen

complexes and  implications for
with English abstract)

Pavlova GG and Borisenko AS. 2009. The age of Ag-Sb deposits of
Central Asia and their correlation with other types of ore systems and
magmatism. Ore Geology Reviews, 35.164 - 185

Qi YJ, Yang WF and Zhao Q. 2001. The relationship between the ore
bodies and the dikes in Jiapigou gold ore field. Gold Science and
Technology, 9(2) : 7 =11 (in Chinese with English abstract)

Ressel MW, Nobel DC, Henry CD and Trudel WS. 2000. Dike-hosted
ores of the Beast Deposit and the importance of Eocene magmatism in
gold mineralization of the Carlin Trend, Nevada. Economic Geology,
95. 1417 - 1444

Rock NMS and Groves DI. 1998. Do lamprophyres carry gold as well as
diamonds? Nature, 332 253 -255

Sun JG, Hu SX, Ling HF and Ye Y. 2000. Element geochemistry and
origin of high potassic-potassic dike rocks in two types of goldfields in
Northwest Jiaodong, Shandong, China. Geochimica, 29(2) . 143 -
152 (iin Chinese with English abstract)

Sun XM, Xiong DX, Shi GY, Wang SW and Zhai W. 2007. **Ar/¥ Ar
dating of gold deposit hosted in the Daping ductile shear zone in the
Ailaoshan gold belt, Yunnan Province, China. Acta Geologica
Sincia, 81(1); 88 =92 (in Chinese with English abstract)

Taylor WR, Rock NMS and Groves DI. 1993. Geochemistry of Archaean
shoshonitic lamprophyres from the Yilgarn Block, Western Australia:
Au abundance and association with gold mineralization. Applied
Geochemistry, 9 197 —222

Wang Y, Mo XX and Zeng PS. 2007. The Geological characteristics and
metallogenic model of the Chang’an gold deposit. Acta Mineralogica
Sinica, (Supp. ): 169 =170 (in Chinese)

Williams HM, Turner SE, Pearce JA, Kelley SP and Harris NBW. 2004.
Nature of the source regions for post-collisional , potassic magmatism
in southern and northern Tibet from geochemical variations and
inverse trace element modeling. Journal of Petrology, 45: 555 —607

Xiong DX, Sun XM, Zhai W, Shi GY and Wang SW. 2007. CO,-rich
fluid inclusions in auriferous quartz veins from the Daping ductile
shear zone hosted Gold deposit in Yunnan Province, China, and its
implications for gold mineralization. Acta Geologica Sinica, 81(5) ;
640 - 653 (in Chinese with English abstract)

Yang LQ, Liu JT, Zhang C, Wang QF, Ge LS, Wang ZL, Zhang J and
Gong QJ. 2010. Superimposed orogenesis and metallogenesis: An
example from the orogenic gold deposits in Ailaoshan gold belt,
Southwest China. 26 (6): 1723 - 1739 (in Chinese with English
abstract )

Ying HL, Liu HL, Yang XZ and Li ZW. 2006. Geology and origin of
Tongchang gold deposit in  Yunnan Province. Geology and
Resources, 15(4) : 265 —=271 (in Chinese with English abstract)

Zhang YQ and Xie YW. 1997. Geocheornology of Ailaoshan-Jingshanjing

alkali-rich intrusive rocks and their Sr and Nd isotopic

£ L¥I/ 2010, 26(6)

Acta Petrologica Sinica

characteristics. Science in China ( Series D), 27 (4) . 289 - 293
(in Chinese)

iy
BRER)I, B2 . 2001, B ShOHE 9 A fE FIIFT . dbo . b
Rk

AL, PMBSL, Bparsk, BREFEWT, MR, AL 2000, BT URAA
BN RGT B FORIEE EHHEIHE . R, 19(1):
41 -45

X4, =%, EPCK, Barsk . 2005, I R ST R IE A5 T
fb. AR, 24(1) ; 49 -54

U, VagE, TR, BT, 2006, KSR 4 HE-U0HE T X bR AR AE
FEGWHILR. WHEAES TR, 20(6): 751 -754

R, S, XK, R 2009, AR4 EK AT R 1
JERFHE SRR . 54, 30(1): 7 - 11

Frhde, FB, BESE, I, Wi, XUORAK. 2008, =R 4T
KZE&T W P FORIE-R AT 6 L2 ERK AR TR
HEHE . R TR M HARRIERR) , 31(3) : 207 212

e, EAREL, WD, TRUK, ZEIRAE, IRARST, IR, 1998.
RSB ICA W SR . J0a: HoJs

AR VR, SRS, Tan Campbell. 2004, & BRsE A A TE B i
XTI i 4 ——LL B M0 ). ARB R, 14
(1): 116 =120

VEFCHE, XS . 2001, AR PR AL 1 F it oo 2 Bk Ak 2 5T
HERRLSE, 26(5) ; 473 - 485

XIFE . 2009, AR ST WK Z 40 RAIER b2 R K s~
B . B2 e s, M liReaE, 1-108

B, SRKE, EFE, BRW, ¥, HoREE, TEVE. 2008, i
WG MCA A SN A R VE . H2ERT,15(4) 0 1-12

FOmUL, HSOR, R BE. 2001, S i a T H kA S50k CR .
SRR, 9(2): 711

IhEES, WIS, UL, MREE. 2000, RTEILTEE AT Y -
BT CE TR Bk AL 5 A E RS . Bk, 29(2)
143 - 152

INGEHT, BEfEAE, 4B . 2007. ZFER AL AW Y YA
S0 AP Ar EAE . HIUTAR ,81(1) : 88 -92

F B, BEE, G, 2007, KE4EH TR RN B, 7Y
24, (HEPD) : 169 =170

REFELAE, PMBSHT, 5. 2007. 2R3 REERIME B ) 8 457 5 CO,
WA KR 7 . HFEIR, 81(5) : 640 -653

M5, XL, ok B, ERE, B R, Erbse, sk, 28R . 2010.
TR I LA A N R A LA AL S R R .
B, 26(6) : 1723 = 1739

REDUIE, XUFUBR, ki, 2. 2006, ZRi4F4) 20 M5
FEOER P Bk IE . MBS e, 15(4) ¢ 265 -271

SRR, AL . 1997, RAI-E VT E R A SRR S Nd
AR . HEFRE (D), 27(4) : 289 -293




