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Fig. 1 Geological sketch map of Daping gold deposits
(modified after Ying, 1998,and 13" Gold Detachment of the
Chinese People’s Armed Police Force,19909)
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REMERE m— R 2RERE T KA AR KA —
REKE ERAKSE; Bp—HRE: 152 0EKRERS; 2—%

B 3—mAt
Dy/—Limestone of Laojingzhai Fm. of Middle Devonian; Dj;s—

carbonaceous to argillaceous shale intercalated with siliceous shale and
limestone of Songjiazhai Fm. of Middle Devonian; S;—dolostone and
dolomitic limestone of Middle Silurian; O,a—sandstone intercalated
with slate of Lower Ordovician; O;6—lower formation of Lower
Ordovician; Pt;—gneiss and schist of Precambrian Ailacshan Group;
Mr;—biotite monzonitic granite; T—monzonite and quartz monzonite;
d—diorite and granodiorite; Bu—diabase; 1-—auriferous quartz veins

and their number; 2—anticline; 3—syncline

HEMHEADAR. EBAH BRE HHRY RHEY .

T SRR NS S AT EERSAR.H
A BsA - BaFE.
2 ST T v

ARAREME S ARKEZRETFRKIFELT 6
SHSSEFEGEARKT, XELT RKETY
A E BB AT B0 B 845
EHARRE&ZHRAYHE T HH) LBHAY (E
BRNERD S ARKENEOBT AEKE ., &
T AW EREEY T AV ERAeDTREEY,
EEHET ARKFTRAER LS BEOHMBE
TIREARKY HRT MR Y BN E R
TRARFETELEERAYFRAMEHF . A
&0 Bk B TR B AT R 43 R 440 R 1B B 9B B0 6L By
B:.E-WBREREBT+ARAE. S _HEBRER
AR+PEERVHAE . EZNBRERARE+E
MY+ AKAE BB ERRLE + AR
GOV EAENRNPHEEREMRENNRE . TE
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ROWAEERERBNE DB SR, REN1~
20 pm, £ H1~5 pm; EROGE T, XEaE Ay A
ERENERRNE RUREGERT JOLNR
b1 B 7 3 b [ R A B AR FE 1576 ~ 1580 cm ™ [E]
BLEH B 3 1%, 5 B FE 1355 cm ™t Y IR A S O
W, 3 EL AT X S E RSB R R A RAM. AT
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Fr 8L AHT AR Z B E AR EiEEEE.
ARFR S, B0 & A BEEEN AR PRE
EEAET TR, EHENESEaRERRE D
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R LCOZ+VCOZ§Q(EZa‘d)ﬂEﬂf‘E CO, S HBE R
(El2a.0), A FHRAH S, BEEFOLE HHLTE: @
RAEEREEH Luot+V AR, 55 Leo, Vo, B
BEAMIBE, REEN L+V R EEETR R
RPN ENBREE=ME(—RE-SCEL M
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I $E 31600 cm ™', PREE M IR B L (D:O BLIED MK
INRBMT ARBNEREE MEAREREENR
B, g 2 A B L B R SRR, BN B 22/, D g
25t B2 A S 45 A TR IO T 5 IO 5 W 1 R R AR Bt
BiEds, BBk (W% ,1992; Wopenker et al. ,
1993; Pasteris et al. , 1998; Cooper et al., 2003;
Jehlicka et al. , 2003; Nestler et al. , 2003; Satish-
Kumar, 2005) . 4 YK 43 7 9 71 28 40 28 ik i i 8 0% 3
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= BHEB/NG O BFREM D:O WERBENFE
EREREMEAGFEN RTET ARKFH
ARAEKRSEN AL, BR{UNE2A B R ASBE
W
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AnefFaEmmaBryE,BHOBMAEURLD
BEREFENHE—-ENEA ERHEEREERFY
— 10, X AT RE S EA TG BFF I A 6 1 B
AR R TE A5 BT I B B 45 AR R AE 5 HL R SO0 RRE AR Y
& BT A B AR S RS X H A SRR R U
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Fig. 2 Photomicrographys and Laser Raman spectroscopy of CO; inclusions in the scheelite-bearing quartz veins
in Daping gold deposit
(@— R 2E CO BB K ; (b)—CO,-NaCl-H,O BRI Fi Ak 1 B AK; (o). (D F(e)— 4 B K s S M +Leo, +Vco, # Lu,0+Lco, + Veo, B it

FEEK; (H—A F4 COAMEAMBERE g, ()—F Cozﬁﬁﬁlﬂgﬁﬁiﬂﬁ%ﬁ%ﬁﬁfﬁ%yﬁ*lﬁfgﬁiﬁ@ CO, %5k , 7 B /K53
FE#Y Nt , {345k I, CH, i
(a)—Pure-CO; inclusions cluster; (b)—CO,-NaCl-H,O system inclusions ; (c¢),(d), (e)— pure CO; inclusions with single gas facies, pure CO,

inclusion with Lcoz +VCOZ » and CO,-NaCl-H;O inclusion respectively ; (f)—laser raman spectra of the pure-CO; inclusion in A ; (g)— laser raman

spectra of the gas facies in the COy inclusion, except CO; peak, there shows a low intensity N peak at 2327 cm™!, but no CH, peaks were

recognized

{f i (Pasteris et al. , 1998;Satish-Kumar, 2005) A& 4.1 KRB C-O-H Fifkh R TaEM

TEANAENUBERESEET S &AMk HEZ® C-O-H R & &4 H0.CO,.CH,.CO,
FLHEITYHEEREE COMBEME CO,  H,M 0,244, H b CH,.CO,.CO ¥ ¥ J Bk
BEE, HERE AR X aBEFEMNC- TERUA BBk IR ( Pasteris et al. , 1998; BF & A%,
O-H # Ak Fr 45 & ok iy g 2 2002; Satish-Kumar, 2005; Inagaki, 2005), 4 K B
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RAKEFEHE RSN RERTFARTFET YT
I CH N CO % 0, BT A ST A X IR 2R 1Y
B 5e i3 B Ko CH M1 CO & & R (BB %5,
1997), X db 88 B AN A 8 B AL TR AK B Y
CH,# CO EfkmiM. MiMEABEHRT WEP
i CO, B A A » W 75 B30 SR 25 i ) B AR D 38 JBE5
) 036 R 4 S 48 H,.CH,.CO, 8 & Fe** &L ;
1 9 2 L - B T VB N SR P i 4 S8 4h . iB DR
& B AL 7= 9 i 8 A W B, B 40 Fe®™ (Satish-
Kumar, 2005)7% 1k 8467 ¥ B9 & 4 25 97 52, Bl 2
Fe?t—>Fe’* (Satish-Kumar, 2005),$R T 4= 3C X 4F £
FYaER K EEEEEMRECQEEET REM
REMBOLHL BRI T, R ERTX KA.
BoEKRITFEHT E CO B4l CO MK BEMR PR
R AA B EAE N A2, AA RS ERE
AEKEFETYHH LK BRI EOMHEXE,
5 Satish-Kumar (2005 ) # Pasteris 4 (1998) B3¢ #Y
WiaER G BOEKA SRR, LRFELUN A
X R A RREE S & AR a2 TEA
RARS RPN, MEHFERE COR i
1A DA TR R 45 4 T R B 2 45 & A SR IR .
4.2 AEMNEREBEMGIT

B Bl it A X A 2RO R 8 O06IEFRE AT
TREAEBNERBE . RRABWE REERHL
RBEGFETAS. REEAESRFARES
T B B35 /R 0, 1 40 < 1 28 2 3 3 5 6 7R R AR
R GGEE NG G 8RR EE,
B A8 T BT 3 B (Wopenker et al. ,1993; Yui et
al., 1996; Jehlicka et al., 2003; Satish-Kumar,
2005) X FRAVIIE G B ARKK S RIRE 54 &
BEMNXR . CAARLEEEREARKXBHETT
R EREATRBENABREMYN EREBEESNG
BHEREERELAHE NS RE, HRAD
EEA BN GE LRERREZGT A AVRER
B SR BRI, R R BB TR B9 B O R AL R
A BB (Y%, 1992; Pasteris et al. , 1998;
Beyssac et al. , 2004 ; Satish-Kumar, 2005), — 2
F 4y BE I E A BB 2B S BN E A
B RS (Malisa, 199 HEEBITH F AW
A RIEBE , F R H T HEH N ERSER (AL
18 P T AR A o A R AR TR R B B A 2R T X
BREABHEEHERESHERBENRRE
RIE R EBER ASCHEIT T 81 A A R 2 B
MBEAFBETEROE BRI ZEE D:O #E

FE M, 306 KIP A BRI D:O A5x4
HA R, U R A SRS SIRE K E (E3).
R3gR: B FREMMNARO:0BRELARN
0) F AR 38 PR A AH VBB 45 14 . BRORLE M Y £ 28
# D:O H Al F A0, BIEOMER — B/ DI D)
X &), BT BRBLE A RERAFE—EREREKX
] BRE AN A A ERAFIEESK D:O WEH
A FRRL A FE Y B (A E 3 3F16) . fH £ 4K DO LfEH
BB TRk A A A BH D:O i, — K F0. 1.
RIS T %4 K SHABNEEH 2% IEH D:
O HAE R0, FHAR G BN EEPHB T AALS HiR
AT, M2AHERE DO WHEB KT, ERE
AR T IREEREBEEZT.
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B3 SsMEBEXFTHAER
HENKEDOEBREH
Fig.3 D:0 peak intensity ratios in the Laser Raman
spectra of the graphites percipitated under
different temperatures

1—KIFFH B 2— R A B A B (Satish-Kumar, 2005 );3— & FH
KTB §5FLA B 7 A — 4 7 %8 0 B (Pasteris et al. ,1998 )
4—ARERE T BMEEEET Jehli ka et al. ,2003);5—Fk
R — G 5 S MHAE R BE B FE (Wopenker et al. ,1993);6—
R B A AR A £ IR 25 A DT RR B IR A 7 A 28 (Cesare et al. , 1999 )
1—Daping graphites; 2-—graphites in granulites (Satish-Kumar,
2005 ); 3—graphites in gneisses to greenschist from Germany KTB
core holes (Pasteris et al. , 1998 ); 4—graphites in metamorphic
granites and solid bitumen ( Jehlicka et al. , 2003); 5—graphites
and coal in granulite facies to greenschist facies rocks (Wopenker et
al. ,1993); 6—graphites from granulite facies to amphibolite facies

metamorphic sedimentary rocks(Cesare et al. ;1999 )

MHEISCA 40, KR & S & AR P E CO.REE
EiAY—BEBiEENEEN 20 C,mIK TR
7 5 HE B R BE 44 (650~950'C, BXRUIE,1995), T
EAENKENATE B . GFRALMFEHF AL
LRMBMA R, B, KIT A BHRERESHE
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BREFEREER . #H—-L R AERAERTK
A MR R R IR, BREE CO M Hi ik
#iE Lok, MARAR X R A& B RETER.
4.3 AEPWERMBT REMEKE

ERIEFSEN: RS By E:0) i 8 v =y R RV GiiE 2!
TERRRLE H A A R Ak CnE 3R f2.5.6,
Farquhar et al. ,1999; Embey-Isztin et al. , 2003),
A X E &AM X ORI IR BRRLE AR A
HI, BRI E A B RARETRS,. BE
WRBEHHEIE B CORB A RN LT
MULRER K,

SRR A AR SR A B IR SEFE R 2 F # 5% BRORL
HEAEAPRE . HBEAUCONE . EF—FEN
H,O, 1 H i 36 J5 ¥ 4 B 4n H,.CH, 1 CO & &1,
HIP LG BRI RRORLE 28 T 2 K E B K
79 89 I BB 51 B B K 1B B G RS, 19955
Embey-Isztin et al. , 2003;Santosh et al. ,2003; & 8E
%, 2004 ; Satish-Kumar, 2005), T | #1554 [H] 4
EOEEHSKTPEAS, ANEHERRERE
H,O B G XUIE 19955 REEE,2000) AKX E&A
Ehk P RE ARES COMEE, MKEREEMEKR
2 R B A R B R IR ERE L , VLA R 4R R IR 4
2—ME CO.M& H,O A #Fi ik, et 2 %% 4
W B E AT H,.CH, M CO X (k& BRIE,
B AR X B0 LB R AR 4B 5 T i 7S R o AR AR IR
REAEHEYE AXELAEKFHABERT
BRRL A A B IR JE S F T, B Sr-Nd FUE < 4K 7 fir
FUABRBRERT WA EERET T HE GEER
%,2006; FMEAEZE, 2006) , LA X SEHEHEA F7 1R
T XEAZBNEXE TSR SEMEEA.

B AR A XS0 I 44 B R 38 BF 52 3R B R T
Eh S AEBIRE S (R, 1997; 89 & 55
1999; PhBEHA 48 ,2006) , X 5 4% X F #1558 % IR 49 L 4
AFEBEAAT AR EHEANERES
8 IR Y #8 FI R COL U 4 B 1E R A €, 0748 Jo It 14
A R B B8 R R B A 0 YR A A GBI
1995; XBZE %, 2000; 4 H5%, 2004;Brink, 2005),

KT A SR NT #5E s ERIILE, 35
FEIRFEEARKTABLEENRIR/D,
— M RAEL1~5 pm, W BEEH K EHK R A BRAL
HETARBEDEME UK. COMMEE—FMIE
RYEFY B TR 58 BY b 5 B B R BB X [E 44 OB
BEEBBNERBEET, RO T REEY BRE
HEREMANGTNR RS ELRE. CTFXER

BAEE CO MM P MR EtEE, C-O-H Jifk
P R (Z I Pasteris et al. 1998; Satish-
Kumar,2005) 4 7 f&] 88 ) v& 24 15 I H o 4 S 5 £
SEHE T ELAE o, T fo 821K OB 85 0 7 B AT 55 C-O-
HiARERTF AXNETHARP W RECE
R E R I R BB 80638 7 B R K B H, .CHL /915 1,
T BT 4 X 45 07 B T 53 36 I T R A0 I Ak 9 18 SR A
R (RETE(5 %5 ,2006) , X Ut B R 45 B A B —
& fu,3F B fo, W BARR A, B 232 H#EM KPR
BZURBBHEE CO.REMEmMAHEER. 25
B COMMTE b3 72 b iy v 2 F I 4R A< B 11K
Fu 3 ELAE fo 2%

R EN B DR 7 7E KA BT 4]
3 (FEF . 2000, BART RK A EHERFRI
BB AL, AR KA AMA BN ERIFEHAE DR
TR BB BT U0 FE A T BB IS T 378, E ) — Bk
BB, T 7eE CO, T 4 5K 18 4t Hh 1) B9 1) 47 I
I ROT S LA MBRRL S H 5 A PR
HASHAU SRR FEB . XMRETTH
7E B JBRORL 5 HE P 788 T LA B 48 E A TN 25 1 P 4 e
HHHP  HTFREMETNTRER COMAEY
HEE R, MR RN 2 4 KB RUTIE , A BHEURL B
EEVEMARBR B, KIFLT &L a5+
=45 G E A SRR R B R 5T RRRLA A AR R
MAEEZXE&T Ry FEFEINEEEA.

5 WEEE

(1) BAPLRICE DRI S S ARKA R
FEAKRBNIRNEARLAFEHNNABCE
T HFETORELEETERLA COLEMEAM
& CO AR,

(2) R¥EA BREOLIE DO KR AT K
AR T RS AR RIBE&ET .

(3) KIF 41 20945 & i FUH TR BT 75 i 4 22
EFHESSEORKNERARFLEEEES,
T R E CO MR T HFERRALE A A
FikiE LR,

(4) KEF& 7 B 15 i B0 445 BT U035 3h 7T 6
WX T Hi7e, TH5EE CO, M BRRLE #6228 R i iR 7R
BTU BT O 5 0 SR HORE7E DN R A P I 1
AP ULIE A .

it ARIEEFI TR ZHTHRITS
T RB R SR KRE IR E T/ERE B
MEMREAER. AR B ETRR RE
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Graphite Inclusions with High Crystallinity in the Auriferous Quartz

Veins from Daping Gold Deposit in Yunnan Province, China .

Evidence for Involvement of Metamorphic Fluid from

Granulite-Facies Lower Crust in the Mineralization
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1) Department of Earth Sciencess Sun Yatsen University, Guangzhou, 510275; 2) Zhaoqing University,
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Abstract

Laser Raman spectroscopy analyses found plentiful graphites solid inclusions with size of 1~5 pm in the

auriferous quartz veins in Daping gold mine in Yunnan Province, China. For the sake of carrying out Daping

graphite’s function as an indicator of its host rock’s forming condition and the source of the mineralizing fluid.

the fluid inclusions in the graphite-bearing quartzes were investigated by laser raman spectroscopy and a cooling/
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heating stage in this work. The result showed that The fluid inclusions in the graphite-bearing quartzes were
dominated by pure CO, inclusions and CO,-enriched aqueous inclusions with a little of N, and without H,, CH,
and CO revealed. The laser raman spectra of all the graphite inclusions showed a sharp high intensity ordered ”
O peak at 1576~1580cm ™! shift, but most of them didn’t show a disordered "ID” peak near 1355cm™! shift ,
indicating that the graphites possess full-ordered structure and high crystallinity. Based on D:O peak intensity
ratios, these graphite inclusions formed at granulite-facies metamorphic temperature, which is much higher
than the homogeneous temperature (300. 0~420. 0°C) of the CO,-enriched fluid inclusions in the graphite-
bearing quartzes. Types and composition of the fluid inclusions in the auriferous quartz veins confirmed that the
graphite could not be precipitated directly from the ore-forming fluid. Therefore, it is suggested that the Daping
graphites formed in the lower crust under granulite-facies metamorphic condition. The Ailaoshan ductile shear
zone generated during Himalayan movement probably cut the crust quite deeply, and pumped a great deal of
CO, enriched fluid, and simultaneously small grains of graphites, from the granulite-faceis metamorphic
basement in the lower crust. The CO, enriched fluid carrying high-crystallized graphites ascended along the
shear zone, and finally the graphites precipitated in the brittle faults in the diorite with plentiful ore minerals.
The results in this study reconfirmed that the lower crust fluid played an important role in the mineralization of

Daping mine.

Key words: Auriferous quartz veins, Graphite inclusions, Laser raman spectroscopy, CO,-enriched fluid

inclusions, Granulites-facies metamorphic basement in the lower crust, Ductile shear zone
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