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Fig. 1 Regional geological map of the Mawu gold deposit (modified after reference@)
1—-Quaternary; 2—Cretaceous; 3—Permian; 4—Carboniferous; 5—Devonian; 6—Monzogranite; 7—Quartz diorite; 8—Fault;

9—Gold vein and its serial number
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Fig. 2 Sketch geological map of the Mawu gold deposit (modified after reference@)
1—Quaternary; 2—First member of Hejiadian Formation in Devonian Shujiaba Group; 3—Second member of Hejiadian Formation in Shujiaba Group;
4—Granodiorite porphyry; 5—Fault; 6—Mineralized alteration zone and its serial number; 7—Gold orebody;

8—Exploration line and its serial number
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Fig. 3 Quartz vein characteristics of the Mawu gold deposit
A—Quartz vein of stage [ filling the shear joint; B— Normal fault penetrating the quartz vein of stage [;

C— Miarolitic cavity; D—Quartz vein of stage 1l
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Fig.4 Microphotographs of fluid inclusions of the Mawu gold deposit
a—Type C fluid inclusion in stage | quartz; b—Type C1 fluid inclusion in stage | quartz; c—Coexisting type W and type C fluid inclusions in stage |

quartz; d—Type W fluid inclusion in stage I quartz; e—g—Type W fluid inclusion in stage Il quartz; h—Type W fluid inclusion in stage Il calcite
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Table 1 Microthermometric data of the Mawu gold deposit

R WX B R AN KAMum MHEY% T, COYC Tacla/C T3,COY'C Tyyice/'C  Tytot/'C
12MW-035 A I C 24 32~127 2560 -638~-583 22~77 20.7~295 327~383
W 7 36~198 15-30 ~11.9~-87 289~349

12MW-036  Fi¥E I C 18 33~117 20~70 -625~-585 26~6.7 145276 287~389
W 5  36~85 20~30 -8.5~-6.5 309~365

12MW-022  f13E 11 W 15 3391 2535 ~7.7~3.0 178~329
12MW-033 A ¥E 1l W 12 2894 1535 -6.9~-35 219~328
12MW-034  F¥E 11 W 15 32~135 20~30 ~7.8~45 237~331
12MW-038  f13& 11 W 15 3593 15-30 -6.7~-3.1 254~328
12MW-068 A 1l W 5 3388 1525 ~4.6~-33 160~253
12MW-004  JjfifFf [11 W 16 33~142 15~30 ~43~1.6 135~246
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Fig.5 Histogram of homogenization temperatures and salinities of fluid inclusions in quartz of different stages
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Fig. 6 Laser Raman spectra of fluid inclusions of the Mawu gold deposit
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Table 2 Gas components of fluid inclusions in the Mawu gold deposit

E %(B)/(mol%)

AIﬂ]

LU

R IR HL A

) CH,; C,Hy+C,H; C,Hs CO,

HO O, N

CO COy/CHy COy/H 0 COy/N, R

12MW-035 A% 1 0.170  0.003

12MW-036 A% 1 0291  0.003
12MW-033 FAJ& 11 0678  0.007
12MW-034 A3 11 0152  0.004

12MW-004 Jjf#4Ar II 0.011  0.005

0.001 9.741 45932 7.010 36.777 0.366  57.425 0212  0.265 0.017
nd. 10.864 26.788 9.981 51.789 0.284 37.317 0.406 0210 0.027
0.006 12.775 49.267 5.609 31.130 0.528 18.845 0259 0.410 0.053
0.002 9.369 32.156 9.222 48.751 0.346  61.747 0291 0.192 0.016
nd. 10.787 40.368 7.411 41.201 0.217 961.646 0.267 0262 0.001

H:n.d oAROE, R, R=(CHA+CH+H.S)/CO,, MKt JHESEL,

R3 OIBeF KRB REBRELS

Table 3 Liquid components of fluid inclusions in the Mawu gold deposit

. HE o(B)(ug/g) FEK LA
= . 1k -
i Li* Na" K" Mg” Ca¥ F CI' NO, Br NO; SO/ Na'/K" Na'/Ca’ Na'/Mg™* Mg?'/Ca’ CI/F CI/SO/”

12MW-035 F¥ 1 0.000 0.159 0.000 0.016 0.603 0.007 0.362 0.000 0.000 0.019 0.033 oo 0264 9972 0026 52941 11.113 0257
12MW-036 FAJE [ 0.000 0.143 0.024 0.065 0.362 0.004 0216 0.000 0.000 0.021 0.030 5991 0394 2179  0.181 48934 7333 0.390
12MW-033 773 11 0.000 0.115 0.049 0.045 0.200 0.014 0.081 0.000 0.000 0.018 0.032 2340 0574 2577 0223 5846 2555 0.670
12MW-034 AJE 11 0.000 0.147 0.038 0.037 0.163 0.003 0248 0.000 0.001 0.018 0.028 3.825 0900 3985 0226 84162 8774 0926
12MW-004 Jif#A 111 0.000 0.051 0.000 0.045 3.068 0.029 0.032 0.000 0.003 0.009 1.056 oo — 1.133 — 1088 0030 —

TE: a g (Na™+K')/(Ca™ +Mg™) B /R LU o T4 i Ca i), H Ca S s RSB M {H, IR X 5 A0 i i Ca™ HEAT X U5,

—"RARARIH
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Horp, TR ¥R (K)o T 5 A SR A
FIPTR K 8 50 4 H(F 4) o Hrin st 5] i,
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14.8%0. ALK FN 2 8 D IME K —123%s
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4 v g
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I8 IR | rBea sk b A4E C T 5 WL 2
PR, 3k C RV BT 5, MU & CO ik
1 — B R COL AR %5 1 ¢ R SR A A CO,
AH 2 BN 0.59~0.83 g/em’, SEHIH K 0.71 glem’; &

% C AU LR ER BB, R & 320 6% 11 CO.—
H,O—NaCl f B2 1K Xco, , Veox(40°C) | p FI T, 56 R &1
i W) BE A 5955 K 0.81~0.95 glemy’, - HIME K
0.87 g/em’, J& THARE FE AR . X T W AL 2L 44,
I ER 7K VA T A0 S AR 1 23 P T 2 5 8 50

p =at+bxT+cx Ty’

Horb, p AR glem’s TN —IEC; a.
b.c HIENSE, o HELE . KIS W BRI E A%
JE4 0.68~0.97 g/em’, “F-YI{EH 0.85 g/em’(3R 5), &
TFHAR A B AR

AR R iy i A

P=P,xT,/Ty(10° Pa)

Hrp P=21942620% w , Ty=374+920% w , P NI,
WS, PoNWIER I ST, T ¥ —IREC, T, Wi ih
HEEC, o MERRE ., TR W B R )
4 34.6~101.5 MPa, FZAE T 50~90 MPa, “F-3{H
A 71.0 MPa(3£ 5).,

FI FH Flincor 4 X} C Rl LA Y 9B 4731
B, TR R R C RV AR R TR 167.7~219.8
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Table 4 Hydrogen and oxygen isotope data (%o) of the
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Table S Salinity, density, trapping pressure and depth

Mawu gold deposit .
data of the Mawu gold deposit
B MR REEB 6 "Oswow 8D 60«
L P K7 ER
12MW-035 FYE I 15.6 -112 10.54 A B .
A 1% /(g/em’) /MPa /km
12MW-036  FE I 15.8 -112 1033
IBB  CM 44~129 0.81~095 167.7~219.8 6.2~8.1
12MW-022 A 1 159 -117 849
WA 99159 0.75~0.89 80.5~101.5 3.0~3.8
12MW-033 AL 11 14.8 -93 641
M WAL 50~11.5 068~096 427~987 16~37
12MW-034 Y I 12.9 -99 529
B WH 4569 0.84~097 346~657 1324
12MW-038  f73E 10 13.6 -123 830
CH ,+C,H+CHA+C,Hg Mg*+K

Co, 50 N,

K7 Syt R AR S = A

Fig.7 Components of fluid inclusions of the Mawu gold deposit
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Bk A i i, T B B A7 A S A A i, AR R 4
A N H K R T R e, T 4% BRER K R 0 BR EE 10
MPa/km, >R 15 S % BE N 3.5~22.0 km, I B i K,
51 XS BRI AN, BT LASE I DX 8™ IR N
1.3~8.1 km, SEH{H A 4.1 km.
4.2 R AR

RS RS (3 2) LA HLO N, R 3, R
CO,.0,, J- & /b CH, . CO 2538 J5 1 S A4 (18 7).
A H B BE COL & AR, F87R7E LA 12t
PRI CO R HUR G . CH, CO S5 JL Y

M SRS AR AEAE, 2B B0 014 SRy 38 UM o ) 3
Mi, W JFEZHIR 4 0.001~0.053, H 1T B;’TEx R ifﬂz{ﬁﬂi
K, 2B T B B A I fe ik, A A T Au™—Au’,
WA F T RERAITE™ . CH. CH, LA & C,H,
G R S A Y I AEAE S0 RS 4 A [
R V0 T = S — B, W s A DL AR A B i A
RAET —EEH,

DA B AUBORE 153 (35 3), Na'/Ca™ LU S
Mg*/Ca® HAE I /NT 1; Na'/Mg> H Al 5 Na /K H (B
PIRTF 1; (Na+K")/(Mg>+Ca*") FeAE M 0.257~0.926,
SRS RE U Ca¥>Na>Mg >K IR E; B+
H CI/F S CL/SO2 HUMEH R T 1, Bk B
CI'>SO, >NO >F MR E & 7). Z2A 8T, T
FHES ¥ LA Ca* Na™ b &, Mg” KB FIkZ, T
A CI' SO \F \NO 4%, Hrp L CI #1 SO 5 5%
M7, PRI, BT A4 LY & —Fh Ca**—Na'~Cl —SO.*
HIIFAR, RS2 AR EY T ST
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%, BRI A A 22 N HAT — 8 S A )
RS . SR, T BEES MR B Na .Cl B 7 &
R T I B, {H Ca® SO B 11y & 2K
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FRAE LA 43T, B AR A AT LU N~ H.0—
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4.3 B RIERE

TR SRR B o T AR S MR, PeE
H,S 7E i M P A A JBE RS> Yk B2, ) I 48030 J3E %oF
FTHEBRPERINE &R R UTERE E
YEH .

I FH AL 2 A St e 1) T A 5,

Igfoo=A " 1gP+A,+(As+AJST) - 1gT+AT+As T+
A THAYSTH(ASTHA W T +AL/T?) - P+ f(X)

Horp, TR (K), PR T10.1 MPa, &%
R 43 % &, CH. 5 CO & & ML, i CH, + 20, =
CO; + 2H,0, CO+%0,=CO, iy H: FE 7 N =X, s
AIRJE TR N 298~2000 K, J 3L FE K 1~100 MPa,
B i A A G H 25, BRI, %)= 1gx(H0)+%%
lg x(COy)—¥ g x(CH,) Bk fx)=21gx(CO,)—2lgx(CO),
A~ACHERL TR RILEG,
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SURIRRAIG, X 50 JF S HR G AR A
4.4 FF R SkIE

AN R as R BR, 8 DIE N —123%0~
—93%, & O JK{H N 5.3%0~10.5%o, i i 5 Ohmoto™

®o DISET REU RASHEAMREHELSER
Table 6 Fugacity of fluid inclusions in the Mawu gold
deposit

FEd'S a0 BB 1g70,
12MW-035  f73k LB -37.92~-32.40 -1.18 -462 -273

1gfH,0 1g/CO; 1g/CH,4

12MW-036 A3 I BB -37.36~32.54 140 -4.55 -249
12MW-033  FHE B -43.80~3692 -1.30 478 -2.16
12MW-034  f7 B -41.82~3545 -144 -483 -2.80

12MW-004 JsffA BBt -53.75~-44.01 -1.51 -4.72 -4.00

F1 Sheppard™ Bt 7€ 0 5 1 5 2K 7K 6 O =5.5%0 ~
9.5%o, 8Dswow=—40%o~—80%oAH L4 AT 1, SRl {37 &
8 D I I T bR v 5 2K G, i 48R 37 2 8 "0 7K
{E N S hRAE RO B EIEARY A . ELTE S D s
8 "0 kI 1B (P 8) R 1, Th 30 4 i PRAE il ¥ A
FIOK T 7, B B KR, $8 R U A N 3
K EFOK R G K o S78 TR B AR AH 534X
P AT, WA R & Na' (Cl, 77K, Na' /K FUfE gk
F 1, % B8 Roedder™ il 5% A A, A 3¢ #U Na'/K'<1,
A5 AR Na /K =1, 15 4R B0 /KA S 1 B i
PRI F s, Al H KT 1 A, 1 BB S I B
FEA R F/CL 4 0.01~0.17, 11 F/C1 488/ NIk ) 5z i H:
H T AR K SR SRR ™ 255500, BTN
R 4 G 1 R AT A R AT K

T BrBEZE T BB, FE A B 1) KA Rk i
TR, DOFP R TR NG S T R i A 5 Rl e
BHTK—E RN . K= AR R b & AR,
RU LA ZIRE M1 55 W/ROKAE L I
IKHCE AR R R A A R 2R 1l 249, R
B, B A S A R A SR, W/RIEAHX N, 28
K BAT AN R E 1 6 “OH, Al A8/ 6 DA, iy
NHFFE, v 1 M X4 0 PR ™ 38, ™ iAo e
WK R KRS IR A K, HAA3oK S+
S Bt B VE R R T, A T SRR e T
7, BT 0I5 0, AR LA P
b, TR E5 35 S0 PR AT S AR AT Ak Hp ) 1] X R
W E= B

[ NN VA 34 €7 R (T i o RN
S )37 R AR SN TR A AR SRR MR 22 AF, 38
o R i /R AR AR TR KAIER .. AF5EIX
FETRIKRA S TR, B R A S A PIGTE 8
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Fig.8 8 Duue— 8 ""Ouue diagram of ore—forming fluids in the
Mawu gold deposit
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A7 25 A FRAR R AL R R DL 8 IR T VI VI LDV,
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350°CHT 5 [l 5 & AR AC Bt )37 2 i 3AH e il £
VI VI 510K 538 K AE 300°C 350°CHT 55 il A & AR A8
st [l 2% B BAR T AL £k

ME H ] F L T B B i AR 1 YE T
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T AR IR BT, AT A 0 2 95 T 350°C R AR
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TR AR I, I 407K T BB ik
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Fluid inclusion characteristics of the Mawu gold deposit in Gansu Province and
their geological significance

LIU Kun', LIU Jia—jun', LI Jing—xian', YANG Shang—song', XIN Xiao—jun’, LI Yuan’

(1. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China;,
2. No. 5 Gold Geological Party of Chinese Armed Police Force, Xi'an 710100, Shanxi, China)

Abstract: Located in the western part of the Min—Li metallogenic belt within the West Qinling Mountains, the Mawu gold deposit is
a medium Carlin—type disseminated gold deposit discovered in recent years. The orebody is controlled by the NW—trending faults
and hosted in the Devonian phyllite and limestone. Two main types of fluid inclusions, i.e., CO,—H:O inclusions and aqueous fluid
inclusions, are trapped in the gangue minerals. The homogenization temperatures range from 135 °C to 389 °C, while the salinities
range from 4.4% to 15.9%, indicating medium—low temperature and medium—low salinity. The trapping pressures are 34.6 MPa to
219.8 MPa. The gold mineralization occurred at the depths of 1.3 km to 8.1 km. Fluid inclusion analyses show that the gas phase is
mainly composed of H,O and N, with minor CO, and O., while the liquid phase is mainly composed of Ca*", Na’, CI” and SO, The
ore—forming fluid belongs to the N,—H,O—Ca’*~Cl~ system. The hydrogen and oxygen isotopic compositions of fluid inclusions
show that 8Oy values range from 5.3%so to 10.5%o, while & D values range from —123%o to —93%o. The ore—forming fluid came
from the geothermal brine. An analysis of the fluid evolution shows that the variation of the stability of the fluid system caused by
the structural transition and the boiling action played vital roles in the precipitation of gold.

Key words: gold deposit; fluid inclusion; hydrogen and oxygen isotopes; Mawu; Gansu
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