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Abstract

Gold ores in the Daping gold deposit in Yunnan Province may be divided into two types: (a) Late Proterozoic
diorite hosted; (b) Middle Devonian (D,) limestone hosted. Mineralization in the type a can be divided into four
stages: scheelite stage( Ia), main metallogenic stage (Ila), carbonate stage (Illa), and barren stage (IVa), while that
in the b can only divided into two stages: main metallogenic stage (IIb) and carbonate stage (IIIb). In this study,
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microthermometric measurement and Laser Raman analysis were performed for the CO,-bearing fluid inclusions
in the auriferous quartz veins in Daping gold deposit, and their H-O isotopic compositions were also determinated.
The results show that the gaseous phases of fluid inclusions in main metallogenic stage of diorite hosted gold ores
(IIa) are composed mainly of CO,, N, and C,Hy, and the salinity W(NaCle,) and homogenization temperature t;, are
4.80 % ~ 12.23 % and 290.6 ~ 460.1°C, while the gaseous phases of fluid inclusions in main metallogenic stage of
limestone hosted gold ores (IIb) are composed mainly of CO, and CHy4, and the salinity and homogenization
temperature are 0.63 % ~ 8.66 % and 249.6 ~ 360.7°C. Comparatively speaking, the Th and salinity in the type b
ores are lower than those in type a, but 8D—8180H20 compositions of ore-forming fluids in the two different type
gold ores are nearly the same, both of them were projected in the fields of primary magmatic water and
metamorphic fluid, suggesting that the ore-forming fluids in the different gold ores in the Daping mine might have
derived from same source: lower crust and upper mantle. The gold mineralization in the diorite hosted ores may
be earlier than the limestone hosted.

Key words: geochemistry, CO,-bearing fluid inclusions, H-O isotopic composition, Cenozoic orogenic type
gold deposit, Daping gold deposit, Ailaoshan gold belt
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Fig.1 Distribution sketch of ore-veins in Daping gold deposits (modified after Ying, 1998, and 10™ gold detachment of the Chinese
People’s Armed Police Force, 2005)

1 —Limestone of Laojingzhai Fm. of Middle Devonian; 2—Carbonaceous to argillaceous shale intercalated with siliceous shale and limestone of Songjiazhai
Fm. of Middle Devonian; 3—Micritic limestone. dolomitic limestone. limestone and slate of Maludong Fm. of Middle Devonian; 4 —Dolostone and dolomitic
limestone of Middle Silurian; 5— Sandstone intercalated with slate of Lower Ordovician; 6— Lower formation of Lower Ordovician; 7— Gneiss and schist of
Precambrian Ailaoshan Group; 8 —Biotite monzonitic granite; 9—Monzonite and quartz monzonite; 10— Diorite and granodiorite; 11 —Lamprophyre A;

12— Auriferous quartz veins and their numbers; 13 —Anticline; 14— Syncline; 15 —Hypothetical fault
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Fig. 2 Fluid inclusions in auriferous quartz veins in Daping gold deposit.
a. the CO,-H,0 inclusions at stag Ia; b. the CO,-H,O inclusions at stage Ila; c. the CO,-H,O inclusions at stage IIa; d. the CO,-H,O inclusions at stage IIb; e.
the CO,-H,0 inclusions at stage 1Ib; f. the CO,-H,O inclusions at stage Illa; g. the CO,-H,O inclusions at stage I1Ib; h. the H,O inclusions at stage [Va
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Fig.3 Histograms showing the microthermometry data of the fluid inclusions in Daping gold deposit

a. Homogenization temperatures of the CO,-H,O inclusions at stag Ia; b. CO; triple points of the fluid inclusions at stage I1a and IIb; c. CO, homogenization

temperatures of the CO,-H,O inclusions at stage ITa and IIb; d. CO, clathrates disolution temperatures at stage ITa and IIb; e. Homogenization temperatures of

the CO,-H,O inclusions at stag ITa and IIb; f. Homogenization temperatures of the CO,-H,O inclusions at stag IIIa and stage IIIb; g. Salinities of the H,O

inclusions at stage [Va; h. homogenization temperatures of the H,O inclusions at stage [Va
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Fig.4 Laser Raman spectra of gases in fluid inclusions in the
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Fig.5 Diagram of homogenization temperature vs. salinity of fluid

inclusions in Daping gold deposit
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Fig. 6 Plot of 8D and 5'°0 for ore fluids from the Daping gold deposit

Magmatic, metamorphic, and organic (e.g., devolatilization of organic matter in sediments) water fields after Sheppard, 1986; fields for Nevada Carlin

deposits after Field et.al., 1985
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Table 1 D-5'"*0 Compositions of fluid inclusions in quartz Vein of Daping Gold deposits
B 5 PREEA B b PR tw/C 3"%Ov.smow/%o  Dv.smow/%o "% 0r20/%o0 M B Hdn R
04114 6 Tk FgEfk 346.14 11.8 -81 6.38
Bt Ta
04130 8 TSI A& SR T AT 316.39 12.4 -80 6.07
04116 6 ik A A LTk 333.38 10.6 -74 4.81
04120 8 SH Ik TSk 350.37 12.8 -62 7.50
07302 WG A 350.62 12.2 -85 6.91
07303 LR 355.25 12.0 -83 6.84
Fir B 11a
07305 L e 326.4 12.6 -76 6.59
07306 900 *F-1if WA ek 376.61 12.2 -60 7.59
07307 ESRI] A A ek 296.13 12.7 -87 5.66 i
07310 R TR 370.78 11.3 -68 6.54
07346 5150k B A Sk 293.2 1.5 75 4.36
07347 52 SHEK 311.87 13.3 -70 6.82 Fir B 11b
07353 RERR L REZEEN 274.09 12.9 73 5.01
04107 6 SH Ak ALY AT SRR 312.08 10.5 73 4.03 Fr Bt 1la
07355 R R BRIk 309.21 13.1 -67 6.53 B 111b
07319 900 il 248.86 11.4 75 2.39
R AT Sk MrBIVa
07320 240.64 13.8 -78 439
Y-2 5 Sk DALY S 260 123 41 3.30 WA,
Y-24 24 ik DA A 264 12.1 -49 3.28 2000
Vi-1 1S54k VEE S T/ 260 12.1 -113 3.10
V1-6 1501k FE 260 13.3 -70 43
V8-A[6] 8 SHA FT A 270 12.7 -108 4.14
V9-4[7] 9 S VEE N RN 270 14.1 -72 5.54
V9-5[8] 9 Sk VEE N R 270 13.5 -75 4.94
B R NESE,
V23-1[3] 23 SH A g 258.57 13.1 -64 4.04
V23-3[9] 23 Sk VEE N RN 258.57 14.3 -89 5.24 2007
V23-5[10] 23 Sk AL ST 258.57 13.5 -101 4.44
V5-1[11] ER=2 N VEE N RN 284.4 13.3 -75 532
SBT-1[5] AU, TR 284.4 13.0 -90 5.02
SBT-2[12] A HEAT 284.4 12.8 -76 2.90

*Jh 04107, 04114, 04116, 04120 F1 04130 +H5L57 I T fHK B REMEA55E, 2007,

5 i

i

5.1 RRACRIRFE
KEEEH N K A S ik b B R I A4 b 2 3000 COL = H,0, 1 32 W™ B B 1 e B AT I B v 1)
MAEAZEAACO,<H,O, Fiil & i o A I 3 32 LIH O A 254K 5o 1%t 17K 55 i J2 A5 9 ik b AR
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AR ZHIECO,<H 0. KT RCOLMFAR, — A LLUT LRl R RIS : M8YE. FHrerh s
JRIAR (BRI A BRES AHEE) RIS 2 # (Diamond, 2001; Wilkinson, 2001; Andersen et al.,1997;
Xafier et al.,1999; Ertan et al.,1999; Lowenstern, 2001) o LM AR 5> F B AN GE AR 2 A X 5 CO, )
B AR RE,  AH 2D 0] DU 8 A AT BE A R KRR I o 8 A 2538 O KPP0 (9 Bl it 44
AT BE BN AR A A R ZK A IR VR B PR TN R AR K B T T e 1) 30 A (ol 2
8, 1997 &t EAE, 1994), HERZ M DIA KRR, Tk Tz A ST R T R A
JRAN L2825 RS R IR VRS A AR (MRS, 20060) 0 X LB 7R, AR DK IR K 2 A o 1R ™ 3t
Al g EAACHIRIEAR, TS X AN R R AR K S RS IR TR N B AR TR EARICR: T AKCE
22 R b R AL AR A B R A T — S8 S R RUR I A AR OB R PR, Wl AR S BT, T
HRI A LASCH BT AL AT (ZEIRIEAS, 2001) 45, IXULH R AR KIS £ CO,<H,O, MilX 5T
SRR AR -5 A R IR, WEFEFMP AR GBI AR CO>>H,0) .

PL BT R B, KEF G I K i AR I 1l 2 32 1™ B B A 06 ik 1 38 A (0 A AR 12 1
CO-H OBV B ARSI CO LA 2 PRI, BT IR AR A2 LLCOLRICO,-Ho OB B ZE A Ky = (RIG 21 v 45 36 15 11
CO»-H,O-NaCUA R [P, FUHBA mAR ik & A D B NS A (REIEESE, 2007a), F Rl BB
WA EAINy CoH MCHAESAA, AW 1 JE A KR AR, R WAAE S 2 FE i AR AE KRG
IKECK AR S R WO B B R A 2R LLCO-H,O 8 =, AR E A N 46CO,,  FEAA T Hofth
SR TTCH A o AR DKL RN 32, K TR A SR AR TR 1) — IR R B 3 A I B S A
(R8BI ARG o MRS 300 1 3 Bt 21 B e S B TE A I, A R R R R N R
#,

DK P el B B s ko A B AR B — R B . SR AR LA i i K S I B AT SRk R )
B (B 5), T REULHA A Th I AR TE s T A 1 o AR Flincor 2 (Brown, 1989) THE H 1)
£ LA R BEW(NaCleg) 384 EAR LG R K (0.63 % ~ 12.23 %), XA AEHE(E 4 (2007a) HITIALE FAHW)
%o Wilkinson (2001) A X3 & 0] LU AAH 7 BSAEHI RS . 5340, [RIAEAE(E 4 (2007a) IR 45 R
AR ), SRR il TR AR S A 522 I COL-H, O B AU AR, HL.COL AR AR AL LEER K (20 % ~ 80 %),
W A1) R e b S T PR R AR 2L S A A R AR I CO, <HO, X [ L8 (13 1L R 4o (el B YDA 4 il
PR, WINERR d i h e OFEss, 2004). T ARG a0 GEf, 2003)) JEHFHL

R —HE SR RRE L (B 5, BB a B b 883 — MR EEX, ASF BB
18 28 A DX I PR 38— TR FE R ER FE 1) 5 3 B B (38— R BE 0T . SR (3, e AT 1400 vl LARZR A5 By
BE R SR — A AE o X LRI, AN R 5 el S R B A 2 vp i B B, AR 3R % 2
BTN RIS, SRR S T AR BT AR AE DU I K S R 2 v A R A T S ) DA K
R T AT B ) R A
5.2 BUECIRAR p-t &4

AR ) L COL-H 0B AR, AT LA COp-H,OMK 2 R R AE AR AR Ip-tVu FHl . B B IIb 5
Billaftt, COp-H,OZY AU LAY — il FE R He JJ &AW R R . ZER Billath BK & S N AICHA COL £
B, B BEITa A I R S A4 5 IR ARBL 2 B BT H B CHL (I COL A, B BRI JUIA H Bk
FALFEAR: R VR R 7R 0 PR A BE T b AT I PR T e AR R . B B Iafk R I3 2% B0 0.85
glem’, [ BOIbR ZR I 4355y 0.86 g/em® s #2LL 1 COL,-H,O A0 B4R 2 $45,  FHFlincor® {4 (Brown,
1989) M Bllaf i [k /1 4 116.8 ~ 446.0 MPa, HJ{H 254.6 MPa, 120 Wi F i 5E P14 % 1% 2.7 g/em’
ORERBEEE, 2005) T4 (B BEIObfED, AHY T RO K% 4.4 ~ 16.9 km, 13 9.6 km. T BHIIbN &
7174 105.0 ~ 411.7 MPa, ¥J{H 264.6 MPa, #1151 4.0 ~ 15.6 km, “F#J 10.0 km.
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BT, M2 AN ERl BB (W BE Ta FIE B Tb) (A Ay — R R S 5 0, %0 iR
HH i T IR o
53 3D-5"" ORI EAHR

A KEEEA Sl AR G R R AT T — S8 5T . 22 WM LR, KIFEe S8 a %
ik AASDAZ AL - 113 %o ~ =70 %0 8" "OpmaoHIAALTE L 3.1 %0 ~ 4.3 %o (ZEEIAE, 2000); 5 RS
(RIRIF T 22 W 2 4 A DL KR A SDAS AL J - 113 %o ~ -64 %o: 8" 0o KIATAXTE [ 2 2.9 %o ~ 5.54 %o (55 LYk
25, 2007) (K 1) ARKIIFFFE R, INKAEART T 48" 0mofti 4 2.39 %o ~ 7.59 %o, SDE N-85 %o ~ -60
%o JK 4 E P A 15 0ol M 4.36 %o ~ 6.82 %os SDAE K-75 %o ~ -67 %o. Xt HEKEE L N [FIY BERE i
Lo HAESD-8" O L s R B, LB BRI T 1 B B DA B el s W SRR A A AN K, A L TR A
FHOKRIAR UKL, Bl giis R ey el (B 6). RN, KIEEN ASF R B BOS F AR H
P ZR LRI, AN A AU R Z B AT R 225, AT W2 1 TR — M R A 28 KT 5 A TR 7
F I RABKEEL IS, X WA A 5 .

AETEAE 45 (2006b) 775 A ek b B T e 4h dh A SR oL, Ui B T M S BRORL AR AR BT AT 1%
DX e SRR A B T AR o AT KIS I A AR S AR P P AT Re-Os R 2 41
BT TWFST, I A IR T 2 R YR eV A i, LR Fedi 41y 20k [ T F S, kST
AR AR A FOKBCEA TR G, BRI A8 5 AR X a2 @ A A O¢ (REEEAE 4%,
2006a; 2007a; #MFERHZE, 2006a; 2006b; 2006c; 2007a; 2007b). A SCIAFIYEE FREFRIESE, AXHiE
AR5 B (1 5208 AH LA FH T 4 1) iy e 31 2 s A

6 4 1w

(1) R BK R ZE I A RS COy B ARNICO,-Hy O W ZEARAL,  HBel™ i BL A0 47
S I & 5 AN COL A, TNASA A 2 A B B A i 142 LLCOL N CO,-H,O M A e 140 1)
R E 45 ER L A COL-HLO-NaClA R (R AR, IRl Ui A4 o ik &5 A7 /b NG AU, R B B i 4 o
ANy CH AMCH A TR, AT I S A AR 254 R e B (R 2 AR LLCO,-H,0 88 32, /<
LR FEA A ZECO,0 T IR AT LMK (1 B AR LUK IR 2 1A T2

(2) AZH” [ T i BORT 3 B i B 1R Js A I A R E B ORI T N M52 AR i A, (R I AT Mg i 4k
RN o IR P e O 7 (8 B AU AR 2 A — B, (AT i T 5 4

& W AN TARR S 2 R OB KPR BRI D SCHE . T IX SRR T A5 21 2 ja 45 iR
B o AT A R VB AR BN E S AN ER - = SEBN IR B . Bt ot b
TAEAR B LRI gk BT SRR T, o L b Sl v O [R)A7 35 5 2 05 22 B B o
J T SRR ZR T, AR IR ki !

2 % X M

Bk, #AEAL, FTWIA. 1996a. R LIGAT AT ESR AERSIN g K H M BR SC. BRI R, 41(4): 1301-1303.
EEiRa, WIEGAS, fTHIA. 1996b. AR LA AR IN AR R L B LIRS MR 272, 24(1): 16-19.
Bk, BB, THIAC 1997, ZAR LGN RSN IR TR AE. TR, 17(4): 435-441
EEiRa, WIEGAE. 1998, LA By U A e SRR . HUBTIR VT, 44(30): 264-269
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