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MILEFIERBUDET KREAREHR:
g REERT XH

EFX

EWFE

(P EMFER BT = RRHRA, b 100037)

2 B MLEEAATHAYETRRREES N ERAN - TMTHRRBANHLYLT K. THIFTEAEX
BKAEEAKAK FEZRASH LT ELR. VETRT REARE, R LREMERES SR WRE. &
ENFRBTREAF, MAEHRBE HAHEREITHTEETRETTHREREOR A QBERY—HE,
BE BSHER, FUET HeAr AN EAR. EREFR . FERALYLST KPHREQEEKEER CO,-NaCl-
H,O B H,O-NaCl B, 8L CO, " Z R T NS ;3" XM BRT BEH 250 ~400C &+ F 300 ~340C ; & EH
H 40~ 180 MPa, 3 E ¥ 60~ 100 MPa; Hi kR4 £E ¥ CO, i H,0, § & H,S.N, .CH,.CO Ml C;H,; AL E w
(NaCl) 1 5% ~7% ; itk BEEBEH 0.48~0.79 g/em’; B Bk H A M R/Ra HfEFIA 0.3~5.2, IR A TR R &
(0.001), EFMEE & .R/Ra lLEH BT HEE CO,, EHFNAITERRVERSHREHAEEHEIHRR,

X@E WLYLTR REBREk AFRMLR

hEZES#ES . P618S. 51

S ETILER, HLYET RKEN—FET
RERMBET EEKRXHE, JLHE Cripple Creek
(Thompson, 1985). Judith (Zhang X M et al.,
1995) #1 Emperor (Ahmad et al., 1987) JLA A&IB"
KRB E, RERSWANST 1987 4
R EILEARTFEATREGHARYRFLY S
B K CR % 5, 1990; R B #,1991; £ H %, 1994,
Zhang Z C and Mao, 1995), BBl # 4T T #h A B 3,
EXRHALHER 60 R, W HERFMSENAESR
HRIFHERTER

BREST RIAUR, EHTTESWRED
FLXEHR LED RGP Kb A beRAFE CRH
52,1990 ; RE#,1991; THB%,1994; 5 =18 ,1994;
Zhang Z C and Mao, 1995; 7% ,1996; I #ES,
1996) , 55 bz M X R B MK RIE K (KA S
%,1996, 1997; % > B %5, 1996; 54 35 3% 1 75 3,
1994 ; B ESE ,1997) , 3 1 R AL K W 4F A 55 2 1)
PR B R )RR IR (RE B AR, 1993 ; Bl 8 Ak F0
THE,1992), UEFIZ MR FEEIT(FHR

» AXBIAEBREXREMBIATE (FF: G1999043211) ¥ By

BRAER RF ASLE
XkARIAE: A

%,1996; Z L H%,1996) . FEARREEEIMHA
HERER1996) LB IF MM BE T RITFLST Hib
B BRAL 2 B FL AR B T
HTELFEVNNMLDET KERH 5SHAS
BB Zs # BL BH BE R (#) W0 £ B Cripple Creek 7 K,
Thompson, 1985; 35 Emperor " JK , Ahmad et al. ,
1987) , Bt , R Z B FE WM AR IR &7 KRE
BELSKRBEBHEEEE R, B, B R A
EANERHRABERESERTEE, LY
SV FRARTHRLM, BEZ RN E+2HEE,
PR FERE, HER. EBNPEAERT
BART AR (BRIE,1999). XA RT W&
ARAF EEEBRATHLY ST IKET RER
BE EH RS B EE SR AR A, 5T R
FHRERE, LEREBHRES SR HERE.,

HREN

RIS KA T RIS, i L3

1 MR

B-EERS BRX, B, 1956 FE, FRA, REAESERT RARNHRRULEHR.

W BH 2000-08-23; M EIHH¥ 2001-01-31, & E&H,
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A-FIMBERB RN, AR ERP NG AR
ME5HLKBEHSR, RELEBHEEREE K
HHRTHERERANT A AKBRRAREES
. RTHI -EANEHRNAKE BREAMK
g, KBAN-EBHIHEEBS. KD 2BR%E.
PREXIBEMALBEBEUABAEAESE
MERLCHWESAURKRAERZ F,

AR RABERENHE, TEFBHY
MK RIABAEZ (2 309~327 Ma, P E A RR 3
EBEEWRANRESIEES,1996) , HETK 55 km, B
9% 5~8 km, HBEHE 340 km®, 7K R ¥ 2% 2 o
KAOEKE AXBERALEKSE BEGARNEK
HARNBERKAERE BGARN_KAEMMBNA—
KEHM . Zhang and Mao(1995) B\ WHE . &
AALERR L TRRFE KRB E DN ERE.
BB RY . —RIIMLUB BB S K
BAKREBYESE N ,K-Ar ,Rb-Sr 1 Ar-Ar B8
FERPEBAEFR N 180 ~160 Ma, HKITFmILY £
TROETFKRWERNER, PHLEENEKEM
BHERKAEKE, 7B —RFIETHIIKER O
~35° M mdbVE , B 45~ 75" Bk BE AR . H
1 SHkF 70 SEREZEBRKXMFET B, 5§20 X & #
BB 80%. U hH—MBE KRBT HKK,30 cm~8
m 5, EHR 300~500 m, FELAEARBKFHEMEFRS
W ERE,ZRILTEXRBILKE., XEmH
WSS, RN —RSy. FEEMMNEHS5~7
g/t, LREFEHEE 60 «; % /N BI ™= &7 LLENE, B
RIS HITHE, BRUET/ERRYT SR 3
EA4NMBY BB, BEHKFNAERAT L EEE
RAELARKRKABERAERKG K, FEZHE
FFERR, —BERF B EERL, & R0
o REGRAMPCRIKRILME SO RKEME
B AEKK L, BHRTLENZY .

2 WHEEEERBR

Xt 35 1A AR R B (FR ) A9 3 40 10 3K 70 3
REN FRETAXREVUNAEPIFEEEN
W EEEK, BAERKE RGN R A
KOEPHRKANBERE —CEHENCER, AKX
UEKFERSRTERABE XN FEEQEFMEK
4 f1 524K (Roedder. 1984) X S ik B 3L, B
AHEMSB Ry —BE, ATREREE—3.

B445H CO, fl HO., WA BRAELBIEHREL
ROGHRERER, KSEE/DM—HB<10%), EE
B RS EK,
2.1 HEGREEBNISE
RERTEEANYEASHLREAR . AKX
HEEA 4N CO,-H,0 B (XLh E&F NaCl, N
CO,-NaCl-H,O ®, AR F #, 35 NaCl-H,O &
X B, 245 304 % T “NaCl” ) #l NaCl-H,O &,
2.1.1 CO,-H,0 Bfg ik
HEBEERWEAFERSTKE CO,, Ef1E
AP RXERAE, 5 NaCl-H,O R B k3t 4
(B 1AB), BSEAEE—-BBEAN, ¥ EAHRR
AEEH AR, KHKL 10~30 um(£ KR 10~20
pm)o BRI LA =8 BB —HE,
ZHEEEAE(E 1AB)H Vcoz\Lcozﬂl Luo=
MER,CO, HMEHIE R 10% 3 0% EH. £
A 20%~60% . M#MEH—TF CO, HEHE CO.
BEEEI1C);¥H—F HOHE, WKRIE HOE
k. ZRERAFRTEHERFMH (Vo M
Luo) BRI ERIE =,

FHEEM—HE CO, BEKILF£¥H CO,
TR ERTERHER Voo, (RIRL 12 K Sk
TR 10% ~25% )Ml Leo 2R, B iR T A —HERR
J& HIFIH (Vo F1 Leo ) o

CO,-H,O BREF K Voo KRBT HH R
R
2.1.2 NaCl-H,0 a3k

WHEEERRASH NaCl # H,O A, REH
EHESMER(RXRDEAZEBREENSHT S
CO,, BSHERER /N UBRTFEFRMEKRT Y
FRMEH CO, M, RHEMEMN CO, REUKRTRE
k5 NaCl-H,O & A 454k, NaCl-H,0 B Bk
THARRPHEHERE,¥5 CO,-H,0 Ba Rkt
£,EEME FBHEMZEZS

BrLAE(V-L) G EA(H ID) CREESEBLL
F10% ~50%, %K 20% ~35%, K &2y 10 ~ 25
pm, ZERN A BRAARERBER, KLXCEHK
ARG BRER FETHERAERS . F5HR
EREBEERFFFR CO-H,O B &) 4,

FAAEEA FEHABS NaCl-H,0 —H4
B, EESBENT 0% HFESKOEX, &
ROBEKRBRARATEARKALEHR, BEEEBTIE
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1 RFEaBEEBEHEA(RR. AR . EFHIER)
A BB S =6 CO-H,OERE: C.H—-RAN=H CO, O B D A AN E A B 8 RIS R
BB P ATAZSHSEK
Fig. 1 Micro-photos of fluid inclusions
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X1 BAOREREREXBRITER
Table 1 Laser Raman spectrum analyses of single inclusions
/%" T/ %"
S RETY ok 133

CO, H,;8S CH, CO N, GH, HO CO, HS GH
DP70-3(P) A% — MBS HO gk 98.6 1.2 02
DP70-6(2) B % —HBE H,O ok 99.8 ot o.1
DP70-6(1) /A% —# CO, BBk 9.3 8.9 0.8
DP1-7-3(1) A% —H# CO, BBk 93.7 33 0.4 2.6
DP1-3(4)F % —# CO, Bk 88.1 1.1 1.0 9.8
DP70-4(3) A& ZHCOo, BEE 9%.3 0.7 0.9 2.1 99.4 05 0.1
DP70-4(4) G % =HCOo, BEE 94.1 0.5 3.5 1.9 99.2 07 0.1
DP1-7-3(3) A% B V-L O GEK 74.7 2.6 18.5 4.2 99.5 0.4 0.1
DP70-7(1) K& B V-L H,O & 80.0 5.1 14.9 99.1 0.7 0.1 0.1

» HHENERE ¥,
B S: ®%EJY A F RAMANORU 1000 B 8 e 3 8 ¥4
SthE: ELRRBEEZBEY EHEFIEE. EHE BEE.

STFWMEV-LEEE AESEN R RN NS S
B RKEERKHHE, SBERPRE, NELS
pm, KE KKK 20~30 pum, BB LEELH
LSRR H, KM SNRE W 0 —B, &R
VNaBGENRFRBHHESKESERKMN CO,-H,0
BARESAX, DY —BRERTEREGRE,

FLRhEXA(H IE) BQEESHHE—BKX
T 70%, MPMNY—FSH, FEABRATELHE
HAR, S Ak OEEk. ZXSBAEEES N
AR, KBKY 10~35um, ¥ ERHESHEER
MCO-H,O kit AU EARKRTD
TFTHAME R ERE,

BTFEHIHEEA(H IF) SEERNBRS K
Pifsh, M EBIMHFR. SH—BRSEEAKHRY
10% ~15% , 2R EENTRHESWEBHIE, 3
NTEEEFRATRNE. FTRHEN NaCl(L B E
KC), A % BIR & &R /MR &R X
M LEB N, IIRMESPILERA SHOERK
HE, BRED, S HARBS PERBEIRR,E
SHXAROEALE, HNTS, SHOERK
£ 4t ,CO,-H,0 BBk,

Br EREB BRI, —HESHAED (N
# & DP1-3. DP1-7-3, DP70-4, DP70-6 # DP70-7
). R HBBEESHERBTERKERBER
AREK(ZHRERM),

2.2 RUSEEHBHAUENEXLSY

MR 5L 56 78 4 B IE i % B 7™ CHAIXMECA &
B A (600~ — 180T ) Li#4T,

2.2.1 CO,-H,O ®f1 ik

BER B S 63 H-HE 5, B X BIBH F % 2.

CO, WuBmBEMSE2 A2 Fix,N-56.2
~—-57.9C, &P F -56.6~—57.4C ,BHEBE N
—56.6~—56.8C , RAKXXGHEEH CO, Bk,

CO; K £~ 46 85 4B 1L 58 B K KB 5% 65 3 &
Collins(1979)iA R CO, B A YWHBILBE 5K
BRLEZAFE—-ENBELR, EINMEER
KEVRBLREAT HERBEXCEAKBRY
tHhE. B 34 HEESNE, 7 CO,-H,0 MRk,
BEKSYBLBERNS5.1~7.6C,

E 8 Bozzo et al. (1973) B AR T B EhBE .
w(NaCl,,) = 15.52002 - 1.02342¢ — 0.05286 2

AH w(NaCl ) AHEE (%), N CO, EEKE

25

20}

151

AREYH

10f

-56.0 -57.0

tn/C
B2 CO-HOMGEE CO WYBERE tm(co,) L7 B

Fig. 2 Histogram showing first melting temperatures

-58.0

£m(cO,) of CO;-H,0 type fluid inclusions
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£2 CO-HONBRGESH
Table 2 Parameters of CO,-H,O type inclusions

tm(00)  1g t./C turon/C 4 (NaCl,,) p/(grem™?) /%
BE 2 o o 2(CO;) z(H,0) z(NaCl) p/MPa
A T ya v 0, HO ‘% 000, HO #& CO, HO
DP1.3 -57.8 5.9 29.9  360(IGR) 7.64 0.331 0.676 0.521 45 55  0.12 0.858 0.022 80
-57.8 7.0 24.8 365 5.77 0238 0.677 0.479 45 55  0.12 0.863 0.017 80~100
-57.8 5.9 27.6 353 7.64 0.277 0.712 0.299 95 5 0.56 0.429 0.011 <60
-57.8 6.6 28 3”2 6.46 0 284 0.668 0.412 90 10 0.50 0.489 0.011 <60
-57.8 5.6 25 324  8.13 0.240 0.755 0.498 50 50 0.10 0.876 0.024 ~60
DPi-4 -56.8 7.3 25.2 330 5.23 0.699 0.706 0.700 90 10 0.65 0.362 0.018 ~80
-56.8 6.2 25.6 325 7.14 0.692 0.741 0697 90 10 0.65 0.362 0.018 ~80
-56.8 7.3 281 324 523 0.651 0.720 0.661 85 15 0.64 0.354 0.006 ~80
-56.8 7.5 25.5 327 487 0.247 0.711 0 549 35 65 0.06 0.886 0.014 ~60
-56.8 7.4 24.8 336 505 0.238 0.699 0.284 90 10 0.64 0.482 0 008 ~80
-56.8 6.5 18.6 341  6.63 0.780 0.721 0.751 50 50 0.23 0.754 0.016 ~180
-568 6.6 30.3 350 6.46 0.582 0.699 0.641 50 50 0.20 0.783 0.017 ~150
DP1-1 -56.7 6.5 19.2 352 6.63 0.185 0.697 0.492 40 60 0.06 0.920 0.020 ~60
-56.7 1.2 23.7 320 5.40 0.225 0.727 0.551 35 65 0.04 0.944 0.016 <40
-56.7 6.2 24.0 324 714 0.228 0.742 0.562 35 65 0.04 0.938 0.022 <40
-56.7 7.4 28.2 340  5.05 0.286 0.695 0.531 ~40 60 0.09 0.895 0.015 ~100
DP1-7-1 -56.6 7.5 29.7 318 4.87 0.609 0.731 0.670 ~50 50 0.16 0.827 0.013 ~100
-566 7.6 26.4 310 4.69 0.862 0.748 0.794 ~40 60 ~0.20 0.788 0.012 ~—180
-56.6 7.6 29.8 320 4.69 0.604 0.727 0.678 ~40 60 0.16 0.825 0.015 ~160
~56.6 7.6 30.8 312 4.69 0.38 0.746 0.638 ~30 70 0.10 ~90
-56.6 7.3 28.9 340 523 0.632 0.695 0.664 ~50 S0  0.20 0.786 0.014 ~150
-57.0 59 22.4 347 764 0.738 0.723 0.736 85 15 0.57 0.419 0.011 ~100
-57.0 7.3 30.9 260 5.23 0.544 0.832 0.774 20 80 0.08 0.904 0.016 ~120
-570 6.5 27.4 258  6.63 0.664 0.847 0.810 20 80 ~0.11 0.871 0.019 ~180
-57.0 6.4 28.8 255 680 0.635 0.853 0.813 20 80 0.11 0.870 0.020 ~180
-57.0 6.3 16.9 250 6.97 0.797 0.862 0.800 95 5 0.95 0.870 0.020 ~100
-56.6 6.3 23.3 268 6.97 0.727 0.837 0.733 95 5  0.83 0.166 0.004 ~100
-56.6 30.5 255 0.574 20 >80 0.10
-56.6 27.5 0.662 25 75
~56.6 23.5 0.724 ~100
~56.6 23.0 0.731 ~100
-56 6 30.4 0.578 25 75
-56.6 29.9 0.600 ~100
-56.6 27.7 0.658 50 50
-56.6 0.3 0.913 100
DP1-7-3 —57.9 27.5 255 0.662 95 ~5 ~0.9 ~100
-57.9 28.0 0.653 ~100
~56.2 6.3 29.2 350 6.97 0.310 0.714 0.350 90 10 058 0.41 0.010 <60
-56.2 14.9 0.815 100
-56.2 7.4 0.873 100
-56.2 6.5 28.1 338 6.63 0.651 0.723 0 662 85 15  0.60 0.392 0 008 ~130
DP1-7-3 —56.2 6.4 28 342 6.80 0.284 0.716 0.543 40 60 0.08 0.900 0.020 ~70
704 -57.4 5.4 30.1 341  8.45 0.338 0.740 0.579 ~40 60 0 10 0.875 0.025 ~80
~57.4 6.4 30.5 320 6.80 0.356 0.732 0.600 35 65 0.10 ©0.880 0.020 ~80
~57.4 26.8 0.675 95 5
-57.4 5.1 30.8 355  8.93 0.376 0.736 0 574 45 55 0.12 0.854 0.026 ~75
-57.4 29.0 0.630 ~100
-57.4 27.4 0.664 >95 <5
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£ - )
o) g t/T thaon/T g (Na(l,,) p/(grem™?) ®/%
¥g x2{COz) x(H,0) x(NaCl) p/MPa
/T ysL -V 0, HO ‘% co, HO & CO, H,O
—-57 4 29.1 0.627 >95 <5
-57 4 27.5 0.662 ~ 100
-56 4 26.7 345 0.677 85 15 0.58 ~120
-56.4 6.2 27 2 335 714 0.270 0697 0.569 35 65 0.06 ~60
706 -57 4 30.4 247 0.351 <20 >80 <0.05
~-57.4 30.5 0.574 100
-57.4 30.3 0 582 100
—57 4 31.1 357 0.520 50 50 0.20 ~ 160
-574 31.1 0 520 100
-57.4 305 0 574 100
-57.4 30 7 0.560 100
-57.4 30.7 0 560 100
-57.4 299 0 600 100
-57.4 30 6 0 567 100
-57.4 30 5 0 574 100

& : trico,)—CO; IR ; ,—CO,-H,O MER K& YHEE : £, —CO,- H,O MO BKITAH—BE ; 1ron—=H CO, BB ATZ LN —B
B w— i B p—~HE ; o—CO, BBEEATBHH— ARSI r(CO) 2 (H,0) . x(NaCl) 4+ 81 4 CO, ¥k CO, .H,0 # NaCl # B /R 4

B p—=HCO, B RARRELH—WMES  V—SH; L—%AH.

wd o FEPHOMESE .
x AP =HHCO, ARk *
32
28
§ 24
)
2 20
z L]
Kl .
16
12
4 .o I te,
’ [ 4 :.. 3 '.x" P &‘ =} !‘3’ *
X 4 . [ X Q Se O x
. * o o Lelpark © °
4_.
0 T T T T T T
160 200 240 280 320 360
t/C

B3 GEfS-BEMNEERS
Fig. 3 Diagram showing homogenization temperature

versus salinity of inclusions

YIRBLBE (FER 2 PRAK tg)o HWBH 1
ALK, B HAEN N EERKEROEEHE.
HREW,RIFT XK= CO, BEKKBRY

#H w(NaCl,)}4.69% ~8.93% (F2 ME3),F
BHS5%~T%.

RERGELE HE=MCO, BEEMNELY—
BEMKBERHEE (L 2)%E NaCLH,O K ES ¥
RPEEHNMEAERKEBRNEE (0., N 0.676~
0.862 g/cm’(F 2),

CO, M —BEF CO, HEL WEK2FE
4 BN, 60 fHHE B B9 CO, #8539 — IR BE (B Vo F1I
Leo, MR R BE ) BRPIAN 4 0.3C M1 7.4C 5, ok 9%

A14.9~31.1C2ZH,EEH 22.4~31.1C,E4E
FF26.4~30.9C H—F Lo MEEKE 1A,
B)ZTFH—=F Vcozﬁgﬂﬁﬁi(ﬁ 1C). A LRI
W—REEL CO, R BHY—-HHNBEE-FEESH
REBEHHNMUEK CO, HEEp(CO) NFE 1
Bim, AKX CO, MIBESAFEH - OREFA, H
BE}0.19~0.39 g/em’®; QB FEH , FEHR0.52~
0.91 g/cm®, ¥FE X 0.52~0.74 g/cm’,

ZEIg—iB R theTOoT) %*'Eiﬂﬂ 39 1*#;%(% 2 f
5 K9Py —-FHOBBENE HLO =H COo, &
BRI 26 4,39 —BE R 247 ~365C ; ¥ —F CO,
HIE CO, =4 CO, BRI BH . H—BEH
255~372C ., MARSZBBGE KSR —HE
L HEIM,REERE LY —EE., B CO, ¥ H,0
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Fig. 4 Histogram of partial homogenization temperatures

of CO; inclusions
s FC0, 15—
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g 10 © o Slo ° o
w olo®
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Fig. 5 Histogram of total homogenization temperatures

tyctory of three-phase CO, inclusions

AERNFAY - BEEA -, BAXE CO, H
MHOHMEREABRRKVWEEERRT TR PE
HMEAMBEZGTHENEERNRALEEKAS.

Z4CO, & EMKRIMKIGEFLE FE CO,-NaCl-
HO &+, MK BHFEMF B CO, M NaCl-H,O
B Z M, RBTARARX R, 1999)i15H .

o= 9(CO.)*p(COy) + [1 - ¢(CO,) ]+ pyq
Rf:py HHRBEEFTE (g/cm?), (CO,) K CO,

43— CO, MR SEL, p(CO,)H CO, B8y
—Bf CO, MM T E (g/cm’) , p,, i CO, FB 15—t
KIBBAHBFEE (g/cm®) o

HEBH =M COo, BEKITRENSEE RN
0.28~0.81 g/em®, ¥ E X 0.48~0.79 g/cm®, H
B HO ¥ XN0.41~0.81g/cm®; & CO, BERK
3 0.28~0.80g/cm’,

Z49CO, & XK F8 £(CO)F p(CO;) B
FB=MHCO, BEEKBBRHWEE w(NaCl,) =
5% ~7%, 0 HMAEE w(NaCl,) =6% i CO,-
NaClH,O B &, BE¥HIm S KB 0 (CO,) M
tnerony EEERE w(NaCl, )R 6% i) NaCl-CO,-H,0 &
E&K x(COy) @ (COy)thtom M p B (Schwartz,
1989) L3 B AX =4 CO, B E K £ (CO,)H
0.04~0.95, XEH50.2~0.6, p(CO) K 20% ~
95% , X 5 E R METRE(CO) N 12% ~95%
=B,

Z49 CO, & X4k ¥ NaCl & H,0 #5 B 5 5%
BEMBHZESEAKBRHBERALAK (X
WZ,1999):

x(NaCl),,=18.0152w /[ 18.0152w +

58.4428(100 — w) ]
A H : 2 (NaCl)  HK B NaCl KRB, w N
BERKBEROEEE,

B «(NaCl), RATR:

z(NaCl) = 2 (NaCl) ,,[ 1~ z(CO,) ]

BPsR 18 =40 CO, B &+ NaCl i) B E /R 43 #
x(NaCl)} 0.004~0.026(F 2),

= CO, BB H,0 KBRS «(H,0)H
AR 2(H,0)=1- z(NaCl) — x (CO,) KB, EFR K
0.166~0.944( 3 2),

ZHCO EEBZEH—HEEL (py) T
Schwartz( 1989 ) ## 4t B9 & B w (NaCl,) H 6% B
NaCl-CO,-H,Of B 8 x (CO,) . ¢ (CO.) M py, K
ZEF MEMEE KB £ (CO,) M CO, MY
—BH) ¢ (CO,), AR T =4 CO, BEASE
¥ —B R E S, TEE R 40~ 180 MPa, &) 60~
180 MPa(% 2), & CO, B1E &% 60~ 100 MPa, &
HOBEHAN 40~ 120 Mpa, XEFBERH, BP
# o(CO) R 40C KR EH, BEKX CO, H¥ L
B—REFEERN 26~31T, ATH ¢(CO,) 5 40T
B EEZREN
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LR, =M CO, BEANELRSHR . T2
¥—IRE 247~ 372C , P& H,O G EHK N 247~
365C , & CO, BEKN 255~372C ;B EKkELY
—I I E S K 60~ 100 MPa; Wik B w (NaCl,) N
5%~T7% ;WMEHEEEEERN0.48~0.79 g/cm®,
B H,O®EEN0.412~0.813 g/cm®, & CO, B8
&% 0.284 ~0.800 g/cm®; x (CO,) EE X 0.2~
0.6;9(CO;)H 20% ~95% ;  (NaCl) 4 0. 004 ~
0.026;x(H,0) 4 0.166~0.944,

55 =
] vi=s
50- il
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[ #casn (¥ RE
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o o
RHV-L_M gzo:
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O
e o°
X 3 1117, %
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// 15N 1REE o—< &
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T T T T Y
160 200 240 280 320 360
h/C
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Fig. 6 Histogram of homogenization temperatures (7,,)
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of varied types of fluid inclusions

2.2.2 NaCl-H,O % {3 Bk

W 5E T %3 NaCl-H,O &4 8k 3t 250 44,

#H—2Z W 6 i/, NaCl-H,0 B 613 ik i
¥—REREN 160~430C ,EH 2 MNEER . BH
Bl 250~380C , £ HF 290~ 350C ;KB H 160
~250C , £ F 170~230C,. NEFBETUEH .
ORBRPOEARBLZHE HEBRPOEKSE
P — FERHSWLEHE WA NaCl-H,0 1 3
h; O FRERZBFE—MEAR , XVAFEE
BEA Y, AHERENSEATETE IR
1E FI L3 A 88— B9 NaCl-H,O B P38,

#Z£ MAKXKSATRBEARERE NaC-H,0
EBEASEE (R R, 1999) h 2715 H £ F M,
WME 3 iR, AXARPHES-ROBEENEEET

EBA, w(NaCl, ) EE K 5.35% ~8.00% . &£ HF
5%~7%, 5= CO, BEFKBEBRWILER
—HK. ZHEEEEEBN HAFREN Bk
BEBHEBLUL 7 MEEE), HP 1 MRERKY
SEHY—MFREATFTFE—RE(281C), hilf
HhKGEE 2 M BEERSBHY —BE (344TH
275.9C )E T F ML E (248T f1 158C ) WA
METLAKLEEHR 4N QBENSBHEY—BE
EREAR, N 172 ~228°C , WA B 9 T & 75 40 6L B T 785
1A 332~343C , At M KB EEK, EHELTE
PRY,-HEZHABEANSKRHEC Y —,BTFEX
THBEAREZAEARN. . FRORAHEXL, K
APHEBHOEEKSRENEE, XEFHMEKOE
ARELRXFRANBBFEBBEN=Y, FRHEL
BREARARBFBEWELEE, U ER3AMRMHEA
PURBAMLKkaEFTFROBLUREERNSEE
(IR AER . 1999) P73 2 FEH w (NaCly,) H
29.66% ,34.56% F1 36.71% ,

FE UMRZXOBERNY—-BEMLEE
NaClH, O ZS B X P BB HBEEEE N 0.64~
1.08 g/cm’® , LA V-L &K% 0.64~0.95 g/
em®, FEH0.70~0.88 g/em’; LG E KN EE
>1.022 g/em’s, KATEUERBEEFRE N 0.85~
0.92 g/cm®,

WX B0 % B8 NaCl-H,O B ik 1y — R BF
(R Bt 250 ~380C ) L FE (5% ~7%) 54K
=M CO, BREM T L —BE (247~372C) . %
HEEG% ~7%)EAMRBHT L, M= CO,
£ 28 PR 4 B9 7 B (0. 284~ 0. 833 g/em®) 1 F CO,
B MR T NaCl-H,O B4 28 44 % 44 9% B (0. 642 ~
1.087 g/cm®),

2.3 BRERS

HNEBOBEERAENERR S EEHETM
BERBEMBEENRGERME, #— S ®BT O
AR OREETEREPBRE I, SR
# 1%,

RI1IBERH EXBERFHARE. FER
CO, M1 H,O0, % &/ 4~ & N,, H,S, CH,, CO #l G,H,
S EAVHIONTEEES BT 2/ME2HBHEE
B CO, WX ERBESLIOM1.2%4 , HA 7
MUBEEETHEE K CO,(KAMF CO, i H X EE
IRBEBSHIXT74.7% ~96.3% ), CO, 4 F&E£HF



F20H F1w

EBRXE: A AAHLYST RMEGEETR . BRRESRI KR 31

AEERSHA, BT CO, B (CO, HyH X EE
REAHHF0.4% ~1.2%), T HO WA EERK
BAIM 4Bk 3 4~ —1H CO, BEKRA K H,0 4,
HAe 6 MuBEEHBAES HO MHEMNERE SR
i%98.6% ~99.8% o7 5h, ST Y 9 NSRBI
M) WAHPHEREREN HS, S8+ H,S 4
STEE/RE A5 0.5% ~8.9%,6 NI EAKE
HPEEEEH N, N, B E/RE S A 1.
9% ~18.5%

R EAEINERE—-SHINT RKERL
VET KOEERERS EEN CO, M NaCl-H,0,
&> &E H,S M N, ik &M CH,.CO #1 C,H,,

3 WAEEEEESERMER

ERTHAEDET KPP 1 570 5 5 5K
KBT THATEER EVXARRT 2 4L
HREXNESESHFTE ERMCERNIRK. ARG
Hl MW HE P EL R 2R =R EF IR
PNEEZREZB.MAIBAKEECRFERLS
(1997)F1 Li Y H et al. (2000) 4> BI4E T L B E 40 84
R, ERIITE 3,

MEITLUEN, 7P AEEN R/Ra WEEE
BE,HEN0.3~5.2, K 1 SHKXHER/T 70
Shk.HiERN RRalbfHE R 2.1~5.2,FHN 0.3~
0.8, i FR—ZHFPHTLBARERELEN
R/RWERE BN ERERBEEAN IS ELE K]
R/Ralb{8} 0.005~0.006, KRIFRILY ST KR
¥ FiiA 9 B E3He,R/Ra WA Z T EF, X7
—ERELRBREBERES ST BT 38,

BX DP-1-1 #1 DP-70-6 # R & A L B W H

BE‘He S KRS HAERACEEPSEEM.
HEZTFT, BKEKEORE D B He, X R
OAr,OAr/AHe lWIE R 0.5 FI 1.7, EHEKER S
RG-SR R R R E, Y ET
Bk G b Bk 90 ArAHe HE R 15~1100, B R
HERKEREEFTUBHUERCEERLHA
B, BAmERHE ERZABAREREE. ®OAAAr K
HE, AR ARKS TS AXEKBE
HElL, EEEHIEH B RES SRy Ry
HR(BRXE,1997),

ERFFLYLSTEKS,70 59 k5 1 S5 5k
B R/Ra tLEKAME MBS, KEES A +4
BEESEAT 1 SHEEBREREN ETEHE
B Mk —SEEKEE, HE#H—FER.
70 SF BKMCAAAr ERT 1 BHBK(R3) TS
MESEBRENAKAEX,

4 e

4.1 BT REHTRBEY

HF CO, fl H,O B4 FY R 2Z R XK,
CO, E O FHEREMRE, WERNARBEER,
HILEARF S CO, fl O BURBRBNZER
SHI, FENREREREERIECHRE L%
BEMENARWEA(EHES,1988;1994), CO,
M NaCLH,O A BB S EKHASRHIE (K XES,
1993)%: © EAAXRFH CO, M NaCl-H,O #H 4
BHaEAE HRNREEE,CO, fl NaCl-H,0 B
ERSBWET -1 EETARY, EEZHAFM
R A EER (4 CO, B E A4 NaCl-H,0 8
BiEx); © 8§ CO, BEAME H,OBEEARMNY

£3 FEBUYESTVERAENERREANE- SR ARAR
Table 3 He-Ar isotopic components of quartz and granitic rocks in the Dongping gold telluride deposit

Hams HRTUHES *He/*He(107°)

“He/(10 "8cm®ST g™ ')

R/Ra WA/ Ar YAr/tHe

DP-1-1
DP-1-2
DP-1-3
DP-1-4
DP-1-7-1
DP-1-7-3
DP-70-4
DP-70-6
DP-70-7

A%
A%
A%
AR

7.2
3.0 40
29 15
5.8 07
A% 6.9 oS
BRIEKE 0 008 623
a%E 1.1 4.6
aB% 0.4

HRIERE 0.007 234

21.5

14.9

5.2 309 94
21 375 173
21 478 520
42 483 743
5.0 431 1100
0.006 1063 0.5
0.8 528 41
0.3 632 15
0.005 850 1.7
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—HAARE (A EFEH—F COo, M, FEEH—TF H,0
H) BRENY—-BEEE—B; QO B CO, WEK
HE HLOBEKZEY—EHHY,
MATETR , RIFF X H I K E CO,-H,0 &g
Bkt CO, WIRB %R 10% ~95% (B 1A, B,
C).BEA CO, AR A HN 10% MW E H,0 =HEE
K, E CO, BB FE 70% I EHE CO, =M
BEE, EELAH—M(EFHH) 4 Co, a4k, MH
EMNHAR—-BF BN REESEE, B CO, 4
3 —TF CO, M, —BE N 255~372T ; & NaCl-
H,0 ¥ —F NaCl-H,0 #, 3 — B X 250~
365C ; 5 4b NaCl-H,O Bl Bk ¥ — B B R 250
~380C ,=FFHEE, & CO, BEENY —EN
4 60~100 MPa, & NaCl-H,0 G2k —KEH K
40~100 MPa; IR EAEN Y —EhREF -3, B
WA AAE X CO,-H,0 B4 E M NaCl-H,O &l 5
BRI TBEUERAEG, XURT IR, H
R} 250 ~380T B, CO, 1 NaCl-H,O =4 R i
BAERT,CO, MER/K ISR R 40 5 3, Bk 37 B9 4k
IS HKB R, B BRI SERHA
EHTMH, BEMEEH, RV RELERR

1600 T

1500 | .
100 MPa
1400 | .
1300 | .
1200 | .
1100 | .
1000 } .
ENaCHli A+ B J
© O HO-Cok E
X soof / -
700 ‘\‘ /A% 1
P 1
%\ RIFSH COHO
FINaCl-H,0%i
400 |-
300 E
<A
200 BEH.O% &
100 [ +ECO. &S ",l.
L L L 1 1 1 ! L 3
0 10 20 30 40 S0 60 70 80 90 100
x(CO)/%

[w(NaCl,) =5% ~7% ], B /& CO,-H,O 1% # ¥ &
R, L% THE7$H CO, Ml NaCl-H,O FBHEKX
HEE(H7PHAERD). Ry SR PHERER
R.UREABHREEMAK, EEZSBEHELZ K CO,,
AR R KP4k CO, @B M4 NaCl-H,0 238
& BIRT T R B M — A BT CO, &, L & Na-
Cl-H,0 &k,

AKX NaCl-H,O u ks FIHS B ER .
SAaEANZHOBEKLE - REEE(H
6), TRERIXLAERLEERENANRE (FH—
Hy WEESAR), NHEREPHENS. K
He HY—BEAABTFRELRENERER
THREKNELEFARBEGBE)RS, KEREMN
BRPIBEHE  ERBRKBEBRNEENS . EEZR
PR3k Bt A & 2R K Y.

4.2 HEFNWBLEEG

HETEE UL . AX E4M T EHAY
ETARKFHE CO, BEARNE H.OBEKE
CO, #i NaCl-H,O WA RBABEAS , RRT T2
FARRER CO, BEKMEPHEN. EMNHY
—REMY—ENRRXEEEEHHRRE NS

1600
1500 f 50 MPa 1
1400 | .
1300 | .
1200 | .
100 | .
1000 | .

4
700 b \\\‘ ENaCIlliE+E
oo b / K 0-CO, Fitik i
s} . RIFLF COHO -
w0k ) ) ) FNaCl-BO¥Wi & |
300 I e
200 |- EHLOBA T
100 | +ECO: &S "‘.'

01620 30 40 30 60 70 80 90 100
x(CO.)/%

B 7 #HE w(NaCly)=6% ) NaCl-CO,-H,O A £ EHXE CO, ME H,0 WHRBEXBEENYW
(1% Bowers Fil Helgeson, 1983)
Fig. 7 Influence of pressure to CO,-rich and H,O-rich two-phase immiscible areas in the NaCl-CO,-H,0 system with
w(NaCl,) being 6% (after Bowers and Helgeson, 1983)
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KEN,RRYT BEMBRT EH. B, AXRT
& 250 ~400T , FE K 280~ 360T , & HF 300
~340C . B EAHAEN 40~180 MPa, X EH 60
~100 MPa,

4.3 BE HEAR

RAGEEASHEMNEEITERERH,
FX R FARS EEH CO, M NaCl-H,0, & &
H,S,N,,CH, 1 CO, Hihth BB w(NaCly) =
5%~T7%], BT H,O(K#E)-CO, kR, ik
CO, HME/RBZEHI 4% ~95%, EEH 20%
~60%, H,0 KAHXT EE/RE 5K 16% ~95%,
NaCIIHIX BER B 53580 4% ~26% . Fiikhy 8
BEEEHR0.48~0.79 g/cm’,

4.4 HW KEER

EAL ST RPBY REEFKIREMNE CO,
MR, XTEXMRENRFEETEFEERE
(Higgins and Kerrich, 1982; Burrows et al., 1986;
Burrows and Spooner, 1987; Cameron and Hattori,
1987; Wake and Taylor, 1988; Jiang N et al. , 1999)
A3 BT B B (Kerrich and Fyfe, 1981; Goldfarb et
al., 1988; Kerrich, 1991)#iAiH. Schmidt (1997)
2% Ashanti 25" H P K BHFEMN CO, ML K
KBEAAMFRIKIXE, Newtons et al. (1980)
Groves et al. (1988) %5 H i TiF 2 s #8 HES 5 08 ¥
KEHE 5 BT WIEE,

Rt whiE, K REREE TR A G H
BB, RN ES(1996) B R TRPEHE
AMEEE U-Pb4ER A 2 373~2 443 Mao X—4E#8
82T Ry WA, EIEM%(1992) A K-Ar 048
MEASFRN 157.37 Ma, B A% (1993) ) B K-
Ar BRCACC A B ET AR BK S, 4 Bl 3kE
148.1+2.2 Ma f1 156.7 £ 0.88 Ma fI4E I3 1E. T
BE(1992)# —~H X R MBS G AR &
KB A ACA-P Ar 4R, 3518 177.4 5
Ma #1172.9+5 Ma WHIE. REBLYET KE
ZR EAEESHEREEFYRX, HEEF X P
HKREBEREROARNAGASAr 8 R
3274+ 9Ma(THARREERHABLIEES,
1996), MAERTEEHBHHE, EARNAY
“OArAArfE % R B R HFE 250 ~275 Ma #1160
~180 Ma I RIBE B P Ar BIFTH , KR T ¥
TR MBI PO RESFRS . B AEHS
By AR rays, 5P ERBARERT

TEFIRY BT BR 160~ 110 Ma (B R XM E & KB ,2000)
EE—-F,

EREABBX, PERAGBERBE(BERE
%,1999), R RERIMKIFTER &4, Wik
AERMERABNRT. BEERELTIESTEH
M ARIRZ 6] 285 , 49 58 B LU -8 L) 3 (X f9 R 4R-
BE-FRERHRAKHBERNEFRFNES, JAT
HALREWERFEKBIBT A B KR E BN
HEMANHEREMZESA, FIBORMB A LS
RMERBRO, EXHEH—FRKFE P, FUE R
TEX-BREDIEXH—RINARRIT R4, T
HRFEBREQEMB TR LB, 5HMk
FHRELS 2500, EEEEHRELR
R-TLREMEE BT 7=

IE4N He-Ar R B RR45 R (3 3) TP, REPRE
HOEST KPR T RNEEHENBEBIRNS
5,ARRa LERTHREYRNEFU L, X—54
REPEARBIERE KN R T HILEZH P CO,
B R/Ra(Xu et al., 1995) Hb{E2l, 58I K
WREMHOME T ELTE SN ERME. hTH
R—FEMBBABENTE, EHRRAE/EF R T
WREABT B EN, HEE.H R/Ra LLEME
CO, AT AW HRERT WEEHEHRE.

4.5 BUBTERER

Bonham (1986) INAB LY &7 KB T & B
BB K, BT LT K, I Cripple Creek
(Thompson et al., 1985; Bonham, 1986). Emperor
(Ahmad, 1987). Golden Sunlight (Spry et al.,
1996)7E B L SWERAEF XK, 5 —F 58 Major’s
Creek (Wake and Taylor, 1988) fIiB T+ 9 #H S
WHEJJLANF IR (Soet al., 1995) S5 IEK FHH K
BEEXWEHER, BTV AREZERTRALEN
KBEE . BEARKNR, HABETEIRAER
L REBRRL

RIS RO FIERTE MK EBR 60~70
km B R 350-4 L-REAL KW (RR-B - KRERE
HABREAN—FHSEARE RO
RET XN 25 A S84 327 Ma, (B4 E
KR 160~180 Ma KL K A 7 B 26 A MR 1 ok
W, FEXFERAE S, KL ERRAE L R b8
REESSRAEAERED LER, ZBHEREHK
SEKBA ERMAEFRT RE, HABMNE S
AERBHAEFTERRT 2BAR . EEENY
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HESTEHERY . BF HEKRTFELE CO,-Na-
CLH,O 4 % ,R/Ra LIEF W TR S ERICHRE R
BHAEXN BT TR R IRPREERE w
(NaClyy) =5% ~7% ] BARFARALE, TR ER
& T B, CO, Fikih Bf NaCl-H,O R =E R BB
fER, B CO, M1 NaCl-H,O M4 B, 51 R b Fn
BREETYHENERERT

B O EER.GkBEMTIREY -EDHHS
FEERFST X TAEN,JFLASHRTRMET
WETE, AR —HRAER. EXWHEREA
EMREFCEBENANETRE, BET KRR
HHERMEN BRREE,
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Fluid Inclusions of the Dongping gold Telluride Deposit in Hebei

Province, China: Involvement of Mantle Fluid in Metallogenesis

Mao Jingwen and Li Yinging

(Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037)

Key words: gold telluride deposit; fluid inclusion; He-Ar isotope; metallogenesis; Dongping; Hebei

Province

Abstract

The Dongping deposit is a unique typical gold telluride deposit ever discovered in China. Gold mineralization

occurs either as auriferous quartz veins or as fractured auriferous K-feldspar veins, which connect each other in

strike. In this paper the homogenization temperatures and salinity of the fluid inclusions as well as their composi-

tion and He-Ar isotopic components were systematically measured based on samples from No. 1 and No. 70

Veins, the most important gold veins in the mine. The fluid inclusions in the Dongping mine can be divided into
CO, and H,O types, both characterized by enrichment in CO,. The fluid inclusion bubbls are 10~30 pm in di-

ameter, mostly in the range of 10 ~20 pm. The first melting temperatures of CO, range from — 56.2 to

~57.4C, and their melting temperature of CO,-clathrates vary from +5.1 to +7.6C . The homogenization
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temperatures of H,O-rich CO, inclusions homogenizing into the aqueous liquid phase are 247 to 365°C , whereas
the homogenizations of CO,-rich three-phase CO, inclusion homogenizing into gas phase (CO, phase) are 255~
372C . The salinities of this type of inclusions are 5 wt% ~7 wt% NaCl. The homogenization temperatures of
H,O type fluid inclusions are 160 ~430C, in which 290 ~350C characterize the primary fluid inclusions and
160~230TC characterize the secondary ones. Their salinities are 5.4 wt% ~ 8.0 wt% NaCl. The measurement
by Laser Raman Spectroscopy shows that both gas phase and liquid phase are enriched in CO, and H,0, with
minor amounts of H,S, N,, CH,, CO and G,H,.

CO; inclusions are extensively developed in some gold deposits of the world. As for their genesis, there are
three possibilities inferred, presumably related to magmatism, metamorphism, and mantle degasses respectively.
He-Ar isotopic analyses of fluid inclusions in the Dongping mine indicate that R/Ra ratios reach 0.3~5.2, in
which 2.1~5.2 mark No. 1 ore vein whereas 0.3 ~0.8 mark No. 70 ore vein. These data are much higher
than 0.001 of the fluids in the crust. Moreover, tellurium is an element of affinity for the mantle and the core.
The considerable accumulation of tellurium in the crust is abnormal, probably having to do with mantle activity.

Therefore, the above data demonstrate that the Dongping gold telluride is genetically related to mantle fluids.
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