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Fig. 1. Simplified geological map of the Erjia-Bumo gold belt (upper left; locations of
important gold deposits in southwestern Hainan island).
Q—Quaternary; K;—Lower Cretaceous; Pca—Upper Palecozoic; Pz;—Lower Palcozoic; Ptysi—Late
Proterozoic Shilu Group; Ptibp—Middle ;Protcrozoic Baoban Groups Yi—Yanshanian granite; Y#i—
Yanshanian granitc porphyry; 7..s—Hercynian-Indosinian granite; 73,.s—Hercynian-Indosinian grano-
dioritcy 1—Gezhen shear zopes 2—Mylonite gold depositsy 3—Quartz vein gld deposit; 4—Polymctallic
associated gold deposit; 5—S8hilu iron deposit.
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Fis. 2. Histogram showing homozenization
tomperatures of fluid inclusions in auriferous
quartz vein samples from various gold deposits.
A—Erjia; B—Baoban; C—Mumo.
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Table 1. Formation conditions of the Erjia and Bumo gold deposits

- "B E CO #® B (wt%NaCl) ®oE Eh g KB
B

Fie) L2 < o H o8 (g/cm?) (10°Pa) (km)

250~290 270 5.0~10.5 7.24 0.839 250.4 0.835
g

150~190 180 5.0~10.5 7.24 0.940 167 0.56

260~300 270 4.0~10.5 7.24 0.839 25044 0.835
A B

150~190 180 4.0~10.5 7.24 0.940 167 0.56
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Table 2. Liquid ard gaseous composition of fluid inclusion in the Bumo and Yaliang
ore deposits (10°%)
Wou ! x % B %
o8 ‘ B3-7 l B4 } B10 , B11 1 320 B 25 1 B 26 Lid
P | ommw | wmw | om-vem | m-ves | WO E | Twd | sk
Li 0.000 0,000 0,900 0,900 0,000 0,000 0.009 0.218
Na* 0.519 0.668 0.297 0.445 8.663 1.409 0,742 2,745
K- 1.57 3.735 1.245 0.664 §.050 0.830 1,743 2.822
Ca' 0.357 0,214 0,214 0,143 0,071 0.786 0.429 0.429
Mg? 0.012 0.006 0,024 0.000 0,030 0.006 0,012 0,048
Feit 0.03 0.50 0.10 0.9 .50 0040 0.20 1.30
Cu 0.00 0.00 0,00 0,99 0.0 0.00 0.00 0.00
Au 0.006 0.003 0,902 0,031 0.003 0,000 0,001 0.003
F- 0.4 0.4 0.8 0.4 0.1 6.3 9.9 0.6
- 3.2 1.0 1.0 7 3.2 5.0 2.0 4.2
HCO;~ 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0
SO 0.0 2.0 0.0 0.0 ) 0.0 0.0 5.0
HL0 520 1550 1326 2000 475 1195 1022 2800
CO, 5.8 6.4 5.9 14.5 £.0 6.3 6.5 1.6
CH, 1.33 5.27 3.81 1,70 3.43 3.71 3091 0.6¢
pH 5.7 6.9 6.8 " 6.7 6.3 3.8 6.9
Eh + mV 351 231 361 351 71 366 361 ] 371
Na*/K* 0,481 0.18 n.24 0.67 0.40 1.70 0,43 1 0.97
Na“/Ca'* 1.45 5.12 1.39 3,11 9.41 1.79 1.73 1 .40
Mg'*/Ca?* 0,034 0.028 0,112 0.000 00423 0.908 0.028 0,112
¥ /Cl- 0.123 0.100 0.800 0.235 4,031 0,060 0.000 0.143
CO./CH, 1.34 1.2 1.55 209 1 157 1.70 1.66 |
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Table 3. Hydrogen and oxygen isotope composition of quartz and its inclusions in

several gold deposits of southwestern Hainan island

= B LREE 350 3'%0n,0 D
ORI ERS FHfr B Few °c) %) %) s
B3-7 I 5 ki A 3* 270 8.8 0.3 -62
B4 IV B A *® 270 11.6 3.1 ~-62
B10 IEKEV 6 A # 180 8.1 ~ 5.4 - 64
N B11 NEHEV 6 A # 180 11.9 - 1.7 -65
B20 MEKFV 8 A i 210 9.4 ~2.2 - 80
B25 ISKHV S A ¥ 270 9.8 1.3 ~56
B26 NSEHEV 8 p = #* 270 8.8 0.3 -66
A58 A #*® 270 10.4 1.8 -59
= = g Y00 ot
AS6 ) % 270 13.2 4.6 -60
021 D V101 A *® 280 15.1 7.0 - 67
H oW 09 @ V101 A # 280 11.5 3.4 -62
05 @ V102 A % 280 13.1 5.0 -62
B R L14 s LT AKY 4 200 12.7 05 ~59
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BAASELERAEKPHAR,

RhhEmAERHERMELAR OD) BRERAXFREELREEEN 2 & EE
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B PR oD K LRI —56%FE —67% 20, THHERT—80%; 0 HIABKR LR
BE, A+3.4%~+7.0%, “HkZ, FEMEE—REEK.
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HERANIHEZERBE SR ALZZE, HPUSELY . HIERGNHKE&RLY
BAGRAEL. RUAXERAUET AT R-RASLHRRRE, WA KKEKHLEy
AIRE R AR R-TRA B RS KK BABRA RE R T A EESE X SkxHh
EHHERA. BRESBAXKYEESD, &EA4HR (P FRUMIER S5 RS,
HMMh S KRS KKEAIBRE R,

3.2 SARGFAR

RAFIHT AN ST KOS RAEERER, KPP+ AL RRER AL

AhEl, REPHE-ERSMMBMPBREE B-2EBRRLHMN ™ 9 & BHEL
MAARRRENAFREN, FTEIRMGEET: BENIMERERSE. H22BR
bk, AELEY: RR=AHSSARZESE (1988), Hh P201 &R WL ALK
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Fig. 3. 3'0 versus 4D plot of
fluids extracted from inclusions
in quartz from several gold
deposits in southwestern Hainan
¢ ol island.
= 2 1—Bumo; 2—Erjia; 3-—Baoban; 4—
A 3 Yaliang.
+ 4 Solid symbols stand for carly ore-
120! n " 1 N forming fluids, whercas hollow ones
-5 ¢ 5 10 15 20 ) . . ;
for late orc—forming fluids,
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Table 4, Lead and sulfur isotope composition of sulfides from several gold deposits
in southwestern Hainan island
Poy-] $Scor BRMERE B EFR BT
B 5 REAE
A (%)  [06Pb/ S04pb(207pp / 204ph| 208ph /204 Py 17 10% a u w
Al — B ALH CM19 6.8 19.026 15.647 38.840 10.55078 |-228.41] 9.50 | 35.34
A19 CM19 6.5 18.643 15.636 38.752 [0.57219 | 42.20 | 9.51 | 36.87
A22 CcM21 7.4 18.699 15.597 38.659 [0.56463 | —50.12] 9.43 | 35.85
A24 CcM21* | 7.2 18,875 15.678 38.829 [0.56271 | —74.11] 9.57 | 36.34
A25 | ey CM21* | 6.7 18.805 15.628 38.696 [0.56159 | —88.17| 9.48 | 85.73
A32 CM23 6.9 18.686 15.669 38.823 [0.57309 52,910 9.57 [ 37.23
A34 CM23 7.5 18.301 15,709 38.709 [0.57036 20.13] 9.64 | 36.54
A62 THs4LRIbER 7.6 18.853 15.832 39.064 [0.58014 | 135.66| 9.87 | 38.82
HR34 ZEHHLE, CM19 6.8 18.829 15.611 38.639 10.55839 |—128.88 9.45 | 35.24
HR35 CM19 6.6 18.617 15.632 38.754 [0.57336 56.17] 9.51 | 36.98
B4 4.4 18.543 15.681 38,704 [0.58326 | 171.45| 9.61 | 37.64
BEY | REBNSKEF
B4-1 4.2 18,545 15.785 39.219 [0.59439 | 294.99] 9.81 | 40.77
p 2029 %3 iR ew & 6.7 18,386 15.567 38,547 [0.58079 | 143.18 9.40 | 36.79
p201¥ #HeEky | mRRNREEK 18.460 15.486 38.517 10.56725 | —-17.81 | 9.24 | 35.51
p 2039 k B | aRReSs 18,115 15.466 37.154 l0.58719 | 215.81 | 9.23 | 31.60
L5-1 | #&e - 2.7 18,633 15.580 38.515 [0.55680 [—23.25 | 9.40 | 35.47
Ls-2 | g@g | STEBRESL |-1.6 18.641 15.615 38.629 [0.57007 | 16.58 | 9.47 | 36.20
L5-3 | R4pps | BEKBRET |_g.3 18.660 | 15.622 | 38.650 [0.56966 | 11.61 | 9.48 | 36.24
L5-4 | H8E -18.7 18.673 15,637 38.650 [0.57047 | 21.43 | 9.51 | 36.31

O HIMEEF (1988) WEE HEBRRT FHAMELRESIT
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Fig.4. Lead isotope composition of several gold
deposits in squthwestern Hainan island compared
with Zartman and Doe’s model of plumbotec—
tonics.
1—Ore lead of Erjia; 2—Ore lead of Bumos 3—Ore
lead of Yaliang; 4—Ore lead of Baoban; 5—Pyrite
lead in diorite dike of Baoban; —Feldspar lead in
migmatite of Baoban. Two clliptical curves are ranges
of isotope composition of orc lead in Gaocun and
Yunxi deposits of Hetai district, while dash line is
the trend line of lead isotope composition in Hetai
late sulfides.
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By, RETF LRBR TS MR, TRREHHENEKERAR, TERME. #3.
PR RR SO B R HS MFifhE S 83t o%'S HRMEEMR K (Jensen, 1970).
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Fiy5. Sulfur isotope composition of sulfides from
several gzold deposits in southwestern Hainan island
in comparison with that of sulfides from ore
deposits of different geneses.
EBB—Erjia,Baoban and Bumo gold deposits;YL-Yaliang
gold deposlt;Mel—Troilite; MHD—Magmatic hydrothermal
deposits; BOD—Biogcnous ore deposits; SUD—Sandstone
uranium decpositsy RCD—Red bed copper depositss
CGD—Carlin type gold deposits; Li—Linglong and
Jiaojia gold deposits of Shandong Province.
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ORE-FORMING FLUIDS AND STABLE ISOTOPE
GEOCHEMISTRY OF SEVERAL GOLD DEPOSITS
IN SOUTHWESTERN HAINAN [SLAND

Tu Shaoxiong and Gac Yanjun

(Yickang Institute of geology and Mineral Resources, Chinese Academy of Geological Sciences, Yickhang,

Hubei Province)

Abstract

Ore~forming fluids and stable isotopes of the Erjia, Baocban, Bumo and
Yaliang gold deposits located in southwestern Hainan island have been preli-
minarily studied, with a discussion given on their geneses. The first three
deposits are distributed along the NE-trending Gezhen faulted zone in the
west of the island. Gold-bearing veins occur in metasedimentary (+metavolca~
nic) sequences of the Middle Proterozoic Baoban Group and are controlled by
ductile shear zones. The gold deposits might be divided into mylonite type
(Erjia and Baoban)and quartz vein type(Bumo), and the ore—forming process
of each type may be regarded as consisting of 2~3 metallogenic stages.

Microthermometric measurements of fluid inclusions in quartz from these
deposits indicate that the early ore-forming fluid was a hydrothermal solution
of moderate temperatire(250~350TC)and low salinity.(4~10 wt% NaCl equiva-
lent), whereas the middle-late stage ore-forming fluid had relatively lower
temperature(150~250 C)and similar salinity.Ghemical analyses of fluid inclu-
sions in quartz indicate the presence of abundant CO,+CH, in the ore-forming
fluid. Oxygen, hydrogen and sulfur isotope studies show that these deposits
are mainly metamorphic-migmatized hydrothermal deposits with a small
amount of meteoric water and that their ore——forming materials were largely
derived form the source bed——Baoban Group.However, the ore—forming fluids
of these deposits were transformed into recirculating meteoric water in the
middle-late mineralization stages.

The Yaliang gold-silver deposit is situated in the south of Hainan island
and spreads along the east-west Jiusuo-Lingshui deep fault zone.Gold-bearing
and silver-rich polymetallic quartz veins occur in a fault zome of the Yan-
shanian syntectic or I-type granitoids that comprise Yaliang stock. Based on
lead, sulfur, oxygen and hydrogen isotope studies, it is considered that the
deposit is an epithermal(150~200C)deposit with mixed magmatic and meteo—
ric waters, in which the ore—forming materials were mainly derived from the
deep crust. According to the above study combined with other geological data,
the authors infer that there probably exists a gold-silver ore belt associated
with Yanshanian granites and volcanic rocks along the Jiusuo-Lingshui deep

fault zone.



