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Fig.l  Sche matic geological-structural map of the Manaoke gold deposit

1 —Carboniferous- Permian dolomitized limestone ; 2 —Calcareous sandstone and slate of Middle Triassic Zhageshan Formation ; 3 —Feldspathic

quartzite of Middle Triassic Zagunao Formation; 4 —Sandstone and slate of Upper Triassic Zhuwo Formation; 5 —Late Indosinian

granite- porphyry dyke ; 6 —Orebody ; 7 —Compressive (compressive-shear) fault; 8 —Shear fault ; 9 —Attitude of strata
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Table 1 Electron microprobe analytical results( up/ %) of sulfides in the Manaoke gold deposit
iR 7| gt Fe Co Ni Cu Zn As Sb Au Ag S TV M 27 30k
MK-5  BEERHT OISR 45.380 0.048 0.080 0.080 0.000 0.690 0.035 0.000 0.000 53.850 MU AL
MK-5  BEERHT OISR 47,380 0.061 0.008 0.000 0.000 0.731 0.939 0.104 0.018 50.760 ‘UM AL
MK-5  FERET FRATESM 39880 0.046 0.023 0.179 0.000 7.055 4.147 0.223 0.013 48.440 LT 0 AL
MK-5  FERET FRAEESRY 42820 0.042 0.046 0.356 0.019 4.842 3.458 0.124 0.000 48.290 LT 0 AL
LH-zh-2 3HEH" BRIk 45 840 0.061 0.000 0.035 0.000 1.618 0.000 0.119 0.004 52.320 AL
NC2 W BRIk 44 710 0.042 0.000 0.000 0.000 0.337 0.025 0.021 0.005 54.800 AL
MK-2 b EZERN 24.610 0.018 0.022 0.012 0.021 19.690 0.357 0.049 0.000 55.220 AL
MK-2  Ef EERN 28 .410 0.026 0.000 0.000 0.000 17.760 0.290 1.552 0.000 51 .790 AL
LH-zh-2 P BN 35.140 0.035 0.000 0.019 0.000 40.470 0.057 0.242 0.000 24.030 AL
Gl0-9 FEE" ki 0.030 0.010 0.000 0.060 0.030 1.780 69.990 0.290 0.020 27.360  MEBHMEZE 1994
G9-9-2 R 4L 0.030 0.060 0.020 0.040 0.060 1.200 70.940 0.290 0.050 28.630  MHWIMEZE 1994
G8-3-2  MRERTT Y 0.030 0.040 0.030 0.050 0.040 1.390 70.130 0.130 0.050 28.360  AEWILEZE 1994
G6-1-4 AN HHRL 0.020 0.050 0.010 0.030 0.080 1.060 71.990 0.070 0.000 27.890  JEBHAEZE 1994
G5-1-4 TR KR 0.060 0.020 0.000 0.030 0.070 1.040 70.240 0.110 0.070 26.780  JEBHAEZE 1994
G10-8 MRS ARFUKCIR  0.020 0.030 0.000 0.060 0.000 67.920 1.310 0.170 0.040 30.060  MHIEEE 1994
G22-9  MEEE  ASHMMPRAR  0.010 0.020 0.010 0.010 0.050 66.930 0.140 0.020 0.050 31.000  MBBHAEZE 1994
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Table 2  Analytical results of minor element components of ores( uy 10° 6y

Au” As Sh Hg Cu Pb B w
i H 250.0~7230.0 79.0~1084.0 5.2~1181.0 0.7~7.9 10.1~21.2 8.0~25.0 52.4~165.1 2.5~500.0
P 2885 .5 696 .1 441 .9 3.2 18 .8 17.5 96 .1 84 .2

Cr Ni Bi Mo % Zn Ag Co
Ju F 38.7~57.0 9.5~24.4 03~0.5 0.2~0.7 42.0~72.7 11.5~60.7 0.1~0.3 4.1~10.9
T 47 8 17 .8 0.34 0.5 59 .2 37 .4 0.2 7.5
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Fig.2  Dendritic diagram of minor ele ments in ores

based on cluster analysis
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Table 3  Analytical results of Rb, Sr isotopes of fluid inclusions in quartz of ore forming stage II in the Manaoke gold deposit

5 B TR SR FE S Wi,/ 107 ° w,/107° 87 Rb/ 86Sr 8751/ 8651 £10)
1 398175-1 MPD5 1.459 2.951 1.426 0.71276 £0.00007
2 398175-2 MMG 1 2.702 16.700 0.467 0.71010 %0 .00005
3 398175-3 MMG 3 2.184 7.436 0.847 0.71102 £0.00006
4 398175-4 MIDI 4- 4 0.731 2.823 0.747 0.71056 0 .00001
5 398175-5 MIID-8-3 1.585 2.590 1.765 0.71387 £0.00004
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Fig.3 Rb-Srisochron of fluid inclusions in quartz of

Ore-forming Stage II in the Manaoke gold deposit

F4 DRESTERE TERBLIATESTER (w/ 107 %)
Table 4 Analytical results of REE content of surrounding
rocks and ores in the Manaoke gold deposit( uy/ 10~ )

HAE) A La G Pr Nd Sm Eu Gd Tb Dy

WS 35.8071 .37 7.72 26 .26 4.27 0.66 3.47 0.54 3.25
IMBEAHERK 10.1619.51 2.52 8.98 2.37 0.63 2.65 0.43 2.43
BASEK 0.24 0.70 0.09 0.24 0.07 0.01 0.05 0.01 0.04

H#WYA  Ho Gr Tm Yb Lu XREE(La/ Yb)y 6Ce GEu

TS 0.651.80 0.30 1.78 0.28 158.15 12.76 1.00 0.53
IMT B A Dek 0.441.10 017083013 5235  7.77 0.90 0.78
I B 5Ek 001 0.02 0.01 0.02 0.01 1.52 8.00 1.1 0.55

DA A - ] A 0 P e D T 4 A AR D AR T R
0.01 %;* B M1 .

100 E
o \"'\_,, + 1
o ~
F +\ .2
- . -1-\ ¢ 3
g}
B ™~
10 3 . .\:5::'::+-..+_+/+\+‘_+
1.:[ .-‘-.""-_
= .
§ —_
=L
B F ooy,
[ -,
L=¢
Q/ AY
0.1 L 40500

LaCePr Nd SmEu Gd ThDy He Er Tm YbLu
R

4 IHfTC A AT TG R o) 2k
| =P 2 — 1 FRE B BT TERK 13 — 1R B Bt~
Fig.4 Chondrite- normalized REE patterns of surrounding
rocks and ores in the Manaoke gold deposit
1 —Arenaceous slate ; 2 —Quartz vein of Ore-forming Stage 1 ;

3 —Stibnite of Ore-forming Stage II
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Fig .5 st O“zo versus SDHZO diagram of fluid inclusions in

the Manaoke gold deposit (after Wang, 1999)

K BLARAE i e iy DXV RS A e D B e i B
HBIAR AR B PR A DR TR P T e
A7 AT RE A7 8 B2 AR e AR A IR B A
1999) . Pk Brfedt 1 8ah 404 TR A A
AL WA R R ARV FE B S5 T &0
PRIGBH 1 RS . DI AR DX e IR K8 5
TGN FAL NI R AR

5 FHEgR

i BIRWTIT 22 A N B L i e A N (1)1
PHAL X — RSN AR Qe B A IR IR 1 5
B S IR - BRI e J s AT DD K IR SR R L ™
PR ISR I AX 2 2 0 BN SIS e AT T34 R i X B S I
WIREAIGE L= . R SRS B AN e 1
ISR T 3Bl Jy 26 iy HAB SR 1 5823 et 1 5 .
DRI PR S SR 2 (MO AR IR A AE IR AR iz X 4
B TARMEE RS,

References

Arehart G B. 1996 . Characteristics and origin of sediment-hosted dis-
se minated gold deposits : a review[ J]. Ore Geol. Rev., 11 :383 ~
403 .

Ji HB, Li C Yand WenJ M. 1998 . Sources of ore-forming materials

and metallogenic epoch of Zheboshan gold deposit, western Sichuan

Province[ J]. Chinese Sci. Bull., 43(8) : 870 ~ 875 (in Chinese) .

Li H Q. 1993 . Study on fluid inclusion chronology of hydrothermal de-
posits and its geological application[ M ]. Beijing: Geol. Pub.
House . 164p(in Chinese) .

Li XZ.1996. The types and distribution regularity of epithermal gold
deposit series in North- Western Sichuan Province[ J]. Geol. J.
Sichuan, 16(2) : 135 ~141(in Chinese with English abstract) .

Lottermoser B G. 1992 . Rare earth ele ments and hydrothermal ore for-
mation process[ J]. Ore Geol. Rev., 7: 25 ~41 .

Lu X B, Liu J P and Zhang J. 1999 . Features and ore-controlling signifi-
cance of structural line ments from landsat TM image in Songpan
Nanping region, Sichuan[ J]. Earth Sci., 24(Supp.) : 66 ~ 70 (in
Chinese with English abstract) .

Rossman G R. 1987 . Rb, Sr, Nd and Sm concentrations in quartz[ J].
Geochim . Cosmochim. Acta., 51 : 2325 ~ 2329 .

Su X D. 1991 . The existing form of gold in some minerals of fine grain
disse minated gold deposits in our country[ J]. Geol. Sci. & Techn.
Gold., 4: 57 ~62(in Chinese with English abstract) .

Shepherd T J. 1981 . Fluid inclusion Rb-Sr isochron for dating mineral
deposit[ J]. Nature, 290 : 5807 .

Wang K Y. 1999 . Study on syste matic structural- hydrothermal evolution
and ore-forming mechanics of Manaoke gold deposit in northwestern
Sichuan Province (disseration for doctor degree ][ D]. Tutor: Yao S
Z. Wuhan: China Univ. Geosci. 92p(in Chinese) .

Wang X C. 1996 . Study on physico-che mistry of fluids of fine grain dis-
se minated gold deposits, China[ J]. South Western Metallurgical

and Mineral Geology, 3: 14 ~ 27 (in Chinese with English ab-
stract) .

Yin H F, Yang F Q, Huang Q S, et al. 1992. The triassic of Qinling
Mountainf M]. Wuhan: China Univ. Geosci. Press. 261 p(in Chi-
nese) .

Zhang J, Lu X B, Yang F Q, et al. 2002 . Geology and metallogenic
prospecting of gold deposits, north western Sichuan Province[ M].

Wuhan: China Univ. Geosci. Press. 441 p(in Chinese) .

Zheng M H, Zhou Y F, Liu J M, et al. 1994 . Plume type and turbidity
type strata-bound gold deposits| M]. Chengdu: Sichuan Sci. &

Techn. Press. 255p(in Chinese) .

Mt o 322 25 SOk

ZEg T ZREABH SO . 1998 . JIVEET IR 1L A R BT 5K R B
R 7). BFEEIER , 43(8) 1 870 ~875.

AT 1993 . AT PR IR A 00 SRR AR A 9 S I BN T M.
Jbnt: MBI AR AL . 164 T

/AL 1996 . TG AL HL X v A IR #OR S0 R AT IR K AL S 4y
AR T, VOB T4, 16(2) - 135 ~141 .

B, X5 5K 351999 . DY IHA - 79 1 18 0k G 1 2 1
PRERAE B g0 R 7. shERERR2E | 2438 F)) - 66 ~ 70 .

TRIKAR . 1991 . RIF AR G B 407 IR Se B R0 4 b & (19 I AE IR
LI HEH TR, (4):57~62.

ERTE 1999 . JITHAL Ty i 56 4 07 R F4) T AR R SR i AG 5 IR B



B3 a4l ERN A VAL 5T AR G B T R TR AR ST IR B A 501

LIRS (RS ) D, S0 - B . i A E LR K2 F L] b TR 24 A L 261 T
92 7T . ik ¥y, B, Wi, S 2002 NP S nT O ORT R TR
T/NE 1996 . EANER PR S0 AR EEAL = 1. ThRE [ M1, 2R3 H 5 K24 R . 441 T

BEN =T, (3) - 14 ~27. WA | R, IR, A5 1994 . WAL MR A 2R &K

FRAE Mg, I, & 1992 FBIE RAX =B R M1, iIL [ M]. BB POJIEMFER B RAL . 255 TT .

Geological Characteristics and Origin of Manaoke Fine grained
Disseminated Gold Deposit in Northwestern Sichuan Province

Wang Keyong] , Yao Shuzhen®, Yang Yanchen' and Dai Junzhi'
(1 College of Earth Sciences, Jilin University , Changchun 130061 , Jilin, China;
2 China University of Geosciences, Wuhan 430074, Hubei, China)

Abstract

Based on summarization of geological features of the Manaoke fine-grained disse minated gold deposit, the
authors analyzed its genesis through an integrated study of Rb-Sr isochron dating of fluid inclusions in quartz of
the main ore-forming stage , geoche mistry of rare earth ele ments and isotopes of hydrogen and oxygen. The re-
sults show that the Manaoke gold deposit was formed in Late Indosinian epoch, that its ore-forming materials
came from surrounding strata, and that magmatic activities were involved in the ore-forming process. It is a
mixed hydrothermal gold deposit related to magmatic activities .

Key words : geology , fine-grained disse minated type , origin of an ore deposit, metallogenic epoch, Man-

aoke gold deposit, northwestern Sichuan Province



