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Abstract

The Suoluogou Au deposit in Muli County of Sichuan Province is a large deposit in the Garze-Litang suture.
Au mineralization occurs in the EW-trending fault, and the ores mainly include the altered basalt and tuff. The hy-
drothermal alteration is intense, ranging from silicification, beresitization to carbonatization with increasing
depth. The hydrothermal ore-forming process includes the early, middle and late stages, characterized by mineral
assemblages of quartz-allotriomorphic pyrite, quartz-pyritohedron pyrite-arsenopyrite and quartz-carbonate+cubic
pyrite, respectively. Ore minerals were mainly precipitated in the middle stage, and the arsenopyrites and pyrito-
hedron pyrites are the main gold-bearing minerals. The hydrothermal minerals in the early stage contain NaCl-
H,O (W-type) and CO,-H,O (C-type) fluid inclusions, while the middle- and late-stage hydrothermal quartz con-
tains only NaCl-H,O fluid inclusions (W-type). The homogeneous temperatures of the C-type and W-type fluid in-
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clusions in the early stage are generally homogenized at temperatures of 251~371°C, with salinities w(NaCl,,) of
3.3%~13.7%. In the middle stage, the W-type fluid inclusions mainly have homogeneous temperatures of 187~
294°C and salinities w(NaCl,)) of 1.6%~13.9%. W-type fluid inclusions in the late stage are homogenized at tem-
peratures of 144~224°C, with salinities w(NaCl,,) of 0.2%~10.6%. The estimated pressures range from 102~343
MPa in the early stage, with the formation depth of 10~11 km. In a word, the ore-forming fluids evolved from
middle-high temperature, CO,-bearing metamorphic fluid to low temperature, CO,-poor meteoric fluid. It seems
that temperature decreasing and CO, escaping caused the precipitation of metallogenic materials. The characteris-
tics of the ore geology and fluid inclusions indicated that the Suoluogou Au deposit can be genetically assigned to
the orogenic-type ore-system.

Key words: geology, fluid inclusion, origin of deposit, Suoluogou Au deposit, Garze-Litang Au belt
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Fig. 1 Sketch tectonic map (a)and regional geological map of the Garze-Litang gold metallogenic belt (b)
(modified after Liu et al., 2015)
1—CQuaternary; 2—Paleogene-Neogene sandy conglomerate; 3—Jurassic-Cretaceous sandstone, mudstone, conglomerate; 4—Late Triassic clastic
rocks with some volcanic rocks and carbonate rocks; 5—Middle Triassic clastic rocks with some carbonate rocks; 6—Early-Middle Triassic fine
clastic rocks, sandstones; 7—Permian sandstone, limestone, medium-basic volcanic rocks; 8—Carboniferous limestone, dolomite; 9—Middle-Late
Devonian limestone, dolomite, sand shale; 10—Silurian-Devonian shale, limestone, dolomite, volcanic rocks; 11—Ordovician-Silurian limestone,
dolomite, siltstone, slate, phyllite; 12—Ordovician limestone, dolomite, siltstone, slate; 13—Proterozoic metamorphic rocks; 14—Himalayan
granitoid; 15—Yanshanian granitoid; 16—Indosinian granitoid; 17—Variscan granitoid; 18—Dome and its serial number;
19—Luhuo-Daofu suture; 20—Ganzi-Litang suture; 21—Jinsha River-Ailaoshan suture; 22—Fault; 23—Au deposit
Geotectonic belts: | —Himalayan Block; Il —Yajiang Suture; ll—Gangdise Block; IV—Baoshan Block; V—Nujiang Suture;
VI—Changdu-Simao Block; VI—Jinsha River-Ailaoshan suture; ll—Zhongzan-Yidun Block; IX—Garze-Litang suture
Domes: (D—Tangyang Dome; @—Qiasi Dome; (3—Wachang Dome; d)—Changqgiang Dome
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Fig. 2 Simplified geological map of the Suoluogou Au deposit(after Liu et al., 2015)

1—Quaternary; 2—Crystalline limestones and dolomites in the lower first member of Tumugou Formation; 3—TLithic quartz sandstones

in the in the lower first member of Qukasi Formation; 4—Sandy slates and slates in the second member of Qukasi Formation;

5—Tuffs and basalts in the upper third member of Qukasi Formation; 6—Ophiolite of Waneng Formation;

7—Lamprophyre veins; 8—Diabase; 9—Au-bearing structurally altered rocks; 10—Fault; 11—Orebodies
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Fig. 3 Geological section along No. 88 Exploration line of the Suoluogou Au deposit(modified after Liu et al., 2015)

1—Slope wash; 2—Sandy slates; 3—Meta-basic volcanic rocks; 4—Structural-altered zone; 5—Au orebodies;

6—Dirill hole and its serial number; 7—Shallow well and its serial number
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Fig. 4 Photographs showing ore petrography of the Suoluogou Au deposit

a. Early-stage quartz-pyrite veinlet, cut by the middle-stage quartz-pyrite-arsenopyrite veinlet; b. Middle-stage quartz-pyrite-arsenopyrite veinlet;

c. Late-stage brecciated ore, with development of quartz-calcite veinlet; d. Coexistence of the pyrite and arsenopyrite in the

middle-stage ores; e. Quartz-sericite veinlet; f. Quartz-calcite veinlet

APy—Arsenopyrite; Cc—Calcite; Py—Pyrite; Qtz—Quartz; Ser—Sericite
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Table 1 Characteristics of samples from the Suoluogou Au deposit for fluid inclusion study
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Fig. 5 Microphotographs of fluid inclusions in the Suoluogou Au deposit

a. C-type fluid inclusion; b. Coexistence of the W-type fluid inclusion and CO, rich C-type fluid inclusion;

c. W-type fluid inclusion with negative quartz crystal in shape; d. W-type fluid inclusion

VCOZ—CO2 vapor; LCOZ—CO2 liquid; VHZO—HZO vapor; LHZO_HZO liquid
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AT T TE20 A S S 3 A, AR5 E 118 14, 45 R %1
TR2ME 7K 8.

T B B e R A A R LA WL C ALy
F, Z 20T MIETE RO BIE 7= KA
— M 5~15 umo CRALEER CO M (Leo +Veo ) B
H AR AR 2516 T 20%~60% ; ¥ 7 I [0] 3 3 A5 e
3 CO, [E HH A9 00 45 18 B A —56.6~-57.3°C , %23 T 5

WA T 45 CO, 1 = A 14 (=56.6°C ) , F I BR CO, &1 Al
e & A AR 53 IO R AL CO,, Wl fig
P T A 2 43 B A0 T 7 = 3 A G B e (5
M T AF, 2004) 5 kL TR IRAS B A WTE R TR
4.7~8.3°C , X Iof 7K 5 ¥ AH 19 8 B w(NaCl,,) h 3.3%~
9.4% ; #4334 — IR B/ T 8.9~29.6°C Z [] , #4344 —
B ; e e — IR E K 268~371°C , ¥ — FE ML
WA s THEARAT I AR 2 B2 AR 4K T 0.86~1.00 g/em® 2
] . WAL AR S AR LY o BRI 20%~60% , T4
LUK S5 B - 9.8~-3.2°C , X i £k BF w(NaCl,g) A
5.3%~13.7%; % &£ 4 0.73~0.89 g/cm?, 5¢ 1) — iR &
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Fig. 6 The LRM spectra of fluid inclusions in the Souluogou Au deposit

a. CO,-spectrum of the C-type fluid inclusion in the early stage; b. H,O-spectra of the C-type fluid inclusion in the early stage;

c. H,0-and CO,-spectrum of the W-type fluid inclusion in the middle stages; d. H,O-spectra of the W-type fluid inclusion

£ T 372~550°C , 4 — Wil
Hh Y B a8 1Y BB, 1% B B ROR A

PR AR WRE B, 2 585 5B M ETE AL
MFE RN I 77 Y R Bl B — B 5~20 um, W %Y

2 BREALTRARAGOEERHESER
Table 2 Microthermometric data of fluid inclusions of quartz from the Suoluogou Au deposit
Bz B n/ 4~ lnco,/°C micd! C tmead °C 1,/°C w(NaCl,) /% p/(g/em?’)
B C 12 -56.6~-57.3 4.7~8.3 268~371(L,V) 3.3~9.4 0.86~1.00
i A 17 -9.8~-3.2 251~338(L) 53~13.7 0.73~0.89
E W 52 -10.0~-1.0 187~294(L,V) 1.6~13.9 0.79~0.96
i w 37 =7.1~-0.1 144~224(L) 0.2~10.6 0.88~0.97

T :n J R G 51,0, EAH CO IR 51, 0 19 TE T IIREALIRIE 50, 0, 29 COLFBII I — I 51, o M PR ACIRIL 5

1, N SE A LI 50 (NaCl, ) W ERTE 5 p h 3 B2 5 455 HP Y V R L 23 IR — 2 SRR .
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Fig. 7 Histograms of homogenization temperatures (left) and salinities (right) of fluid inclusions in different stages
of minerals in Suoluogou Au deposit
AL T AT 5 LB T 10%~40%. 3R AL W B BB S (U B W R AR, 2 S5

UK S5 BE 2 = 10.0~=1.0°C , Xf B #6 B w(NaCl) 2 TR RURHIDE KA BE AR 6T 5~20 um, SAH 734
1.6%~13.9%; M ARG FE KM AR — B, 5%~20%. FRAFVK AR SE R -7.1~-0.1°C , X 1 5 i
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Fig. 8 Homogenization temperatures versus salinities of fluid inclusions in different stages in Suoluogou Au deposit

35 BREBRENRREMLE

AR E - TR REREE A H,0-CO,-NaClA & , 531l

HR A H,0-CO, A ZE A Y & 43 24— B 43 3
— 7 3 R4 ¥ — 1 CO,AH T 5 H i B 58 42 3 — i
) 9 A 25 A £ 40 4k B Flineor 72 J¥ (Brown,
1989) L1 & Bowers 5% (1983) 28 2K, R 15 - B BE i iR
AR e/ MR 1R 102~343 MPa,

YT XA 2O A SO Ok 2 A B
HOP- 35 % JE 3.0 g/em?®, 4 B 5 TR 1155 4k A5 R
B B e /NS TR B 290 3.4~11.4 km 5 0 SR AR 5837
A F K e 1 R g, WIS By B I B /s BT TR
&R 10.4~35 km, 5 EEIR P W &0 R = F Wi 54
s e S NV AT 2 T = R R N e U
B B U A4 Ak T A R 0 5 K R I B 4 e B IR
S HESENDmAREHAEENRZRE(KREY
11 km) , 540 K E S R4 (REZ) 10 km)
TR FRMBRE T — B, AR ET IR R
B BN A 10~11 km,

4 T

41 B REEREENL

TR BEANTER I, R W0 R BT
CO,-H O MR KRR, 25— P T 251~
371°C , 51 w(NaCl. )N 3.3%~13.7%, FH L5 B

TG O PR AE — 2 (AT 5L, 20065 BR AT 45
2007;Kerrich et al.,2000; Mernagh et al.,2007) . #&+
JRRLEE (2012) MR IV G0 TRER A kA FEAD 1Y B [+]
P 84S M—1.18%0~7.79%o, -5 HAI [ 1 LLRUH PR s
A BB R 57 ZAEAHRL(Goldfarb et al.,2005) . % I,
EH VW IRD VIR B A A I . FB B C
R R CO,/H,0 HAE R 20%~60%, ZEfbAE K,
AR IR BEARIT 4 — 7 N, R LB Beal
WM RERE T — e R R , $30H,0 5 CO, 1Y
NIRRT . BB AT AT 10~11 km PRAME B
B A Sk Ik, AR R GRS R RS
FK R ) RG22 [l

FLRY B AL R AR T FE T O AR R G B
FVE I, SRR IR B T A (& 8) o RS h
B BER AR IR 5 T 187~294°C (16 2 240°C ) , £
J# w(NaCl ) T 1.6%~13.9%. THBHEKE W #l
AR (AR B RS A RN A CO, A7 5 A
UL F CO, M7 AR C B ZE A, 45 7R CO, 78 H i Bt
KeEdkit ., WIE K. COo, K ¥k ik S BT B B
A AR AR B ) R B B T, K i
TR B R A AR Rb UL . B AFFEUEIA , 76 A B
SAF R (IRSGR v 21 55 W 1 pH(E) , 4 76 i i v
FE 5 R AL A 4 A Wi T2 B (Gibert et
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Table 3 Comparison of key characteristics between the Suoluogou Au deposit and orogenic Au deposits

FHIE AR L BRI
FARETF S B A R LY AR ORF ol A ALl i L HA-BIESE G Al LUl
55 N i e S 7 2L B T AR VE [ WS R, T RETE T S
xg W FETRRHTAIET 545 W R L
PO R SR i AR T 30 AR VA 1] W s i R s b A v
WREHE B RECR = IR AT IS A B, R30S 2 T B IR GEFRIR, AEIRTT3A 300 m LA I, 07 i it 4E
WA B I A YRR A WA R AR 2R R ARSI A Yk R
WY STy £ SR R Y M
— BB b BB BLA Y-Sk b P BEE SRR, 3BBOE Ik R BLA eI Bk, TR B - o T
W B B A1 e - e b Ak THT VA 2 T - B AL , W B B Ay - R T AR Bk Ak
wpton W;s;fﬁ: T COBBM T COMMRERIIVIR ) o k. & CO ORI BT 01
. DARZN G, i AL LA (AR B A1, B TRLEE /85 - 200°C, ISR ZIE , Ui (AL LA AR SR A A1, 7 v ™ YL 2351
{H—f8 A1 T 500°C 41251~371°C 1 187~294°C
e MRS, G BRI AR R AL, BB S R R TR B i T R G I 2 ) R BB (B K R R
Tk H ) R GE, T 7724 50~400 MPa 45, B K F14102~343 MPa
Sk TR LS B B CO, AR A 7K I, COL/H,0 WABAE I B Be e A 43 i 33 CO, T R 7K I, T B BE AR WL B CO, S AR
SRBRAR, R LA TR COR MFFIE AR A s b s S C IR, R L L CO, iRk
o TR I AR A KR & CO, TR bR IRERE (F CO,
BRIFAIZE PR ORI 28 S K, Ko R AR AL 534S fEN 0~10%0 | BEERT™  BERPAY 53*S 1 - 1.18%0~7.79%0

al., 1993 ; Zotov et al., 1995 ; Benning et al., 1996) , 1
W Bos g FERD S B AL Y DOTE 2 B B0 iy A A
KB W ATRE MTUTVE , M UTHETE U A LM —
[GRZNC €7 RN S - g (A7) (O S i 4
W AR R BE B R AIG L CO, Ak 3t DL R Bk B | D
SR AL 1Y DT VE 2 i AR B 1R e B IR 4 DUTE Y &
R,

BE AT ZR S8 2B R R F, g 28U B Y H T
IKASWHRA B AR 2 GE T I6 BRI, Ui A SR T
PR BEA WIS & . BB UL W BRI TAR AR, i
PRTRE B FEAKE 144~224°C 5 3R IR, w(NaCl,,)
AT 0.2%~10.6%. b AR 4FAE R W0 46 14 22 B
KRR G E BRI T
42 FIREEER

A R ST AE M B AR RAAE 7T AR SR U1 A [
R PR 0 AR AR PEARAE (FRAT 5755, 2007) o

BB R T H AR IESE G, D HE
T SO IS 4 1 Il BV 1 i A 1L R
WA 5 R LA B DI SG . R I a0k
7T AR Y o T A A A R 3 b AR A e S BCHR
325 8 A R 1) R PR AE A5 B XK WL P R A R R

W7 B R AR 2 RO R AR S K 7, B T B
W EEWEST Y ; EE AL R E A
ik R+ AL b AF |, B = B Bew (AR 1E , N E B
TR AR | A HL AT R0 A Al AP TR PRl AR R
AT VLR %7 V8 4 0 R A 38 7 S5t DA B b o R AiE 5 3 1
RIS AL (R 3) , DX 3 A R RO 7 4 1 A
FARMNEIEY,

W B R 40 R BE & B CO,-H,O B A SR Al
IR AL AR, A DL i B0 B & 1 A A, A v L
MEEA 371°C , ML at A HA 38 LU B ™ IR AIE o B
W B B R 29 4 10~11 km, B g 38 T4 iUAI%
BRI &0 A KAWL, IR
A0 AR [ 457 2R 5 DR 701 LU B < 40 PR A Ak ) it )
7 Z Il (Goldfarb et al.,2005) ,

ZEAH T X T HR 2 98 S PR M o R AR A 2 A
FEAE A 5% 25 5% , 6 b LR TR A b 2l MERRAE (B
AT 5, 20065 [ AT 5 45 , 2007 ; Goldfarb et al., 2005)
(F3), R 2 P AL v LD 437 A 45 1 (Hage-
mann et al.,2003 ; Groves et al.,2003 ;Fan et al.,2003;
Chen et al.,2006) , 35 A IR X VG G0 R A Wi d i
IIEVE2 T
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Diagnostic fluid inclusions of different types hydrothermal gold
5 Q':Ij: _i/b\ deposits[J]. Acta Petrologica Sinica, 23: 2085-2108(in Chinese

(1) R &8 RAL T B FC- B3 401 7 i
A T T AR PG i) DR 28 T A A 3 ol AR A P TR
B AR AT LA 3 A B B R B DL R B A -
M JE B KO R, B AR 55 s B B LA A 9% L
i+ AR RS R AL A N ERE O R
W B 5 R B B R B A - ik TR k57 7 IR B R
ok, FEARTCH . AL B A S Al kR R ALk

(2) B B B koA w9 v & B K TR
& . CO,-H,0 {1 ZE 1Ak | 34 — i B A8 b T 251~
371°C s HR B Bt KR B KA I R, ¥ — 1R E
43 51k 187~294°C Fl 144~224°C W\ i B 31 66 [y
B, o A - R R CO, Y AR BT BRG] I
T ZE CO, 1 KA K BB AL, BLA™ I8 44 05 B 1Y
B AT L CO, 26 3% 2 25 1l LA™ ) T U 1) £ 2R 2
FLB B i T o 102~343 MPa, 80 16 B 249 4
10~11 km.,

(3) " PR b 5T LA A A AR R AR F /s A 2 0 4
W IR RE A LAY 0 IR
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