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Fig.1 Regional geological sketch map of the Yangshan gold belt, Wenxian County, Gansu (after Tu et al., 1998)

1—Intermediate—basic intrusion ; 2—Regional fault zone ; 3—Subsidiary ore—controlling fault zone;

4—Inverted strata; 5—attitude ; 6—Gold deposit
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Fig.2 Geological sketch map of the Yangshan gold belt, Wenxian County, Gansu
Ji'— Lower—Middle Jurassic red conglomerate;J;-."~ Lower—Middle Jurassic marlstone and shale;],"~Lower—Middle Jurassic yellow
conglomerate ; T—Triassic sandstone and slate ; P** —slate and limestone of the fourth member of the middle part of the Lower Permian;

Das'—thick—bedded limestone of the first member of the Middle Devonian Sanhekou Group ; D,s*—argillite interbedded with limestone of

the second member of the Middle Devonian Sanhekou Group ; D,s’—alternating thin beds of siliceous rocks—marlstone—carbonaceous

*®—fine sandstone and silty slate of the

slate—silty argillite of the third and fourth members of the Middle Devonian Sanhekou Group ;Das
fifth and sixth members of the Middle Devonian Sanhekou Group ; Pt,bk} —limestone and metasandstone of the first member of the lower
part of the Mesoproterozoic Bikou Group; ¥ 7 :—Yanshanian granite—porphyry; 1 —Subduction zone;2—Fault;3—Inferred fault;

4—Geological boundary and unconformity ; 5—Gold mineralization and number
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Fig.3 Geological sketch map of the Anba—Getiaowan ore segment, Yangshan gold deposit
1—Sericite phyllite ;2—Limestone ; 3—Phyllite with slate ; 4—Altered rock ; 5—Plagiogranite porphyry;
6—Gold orebody and its number;7—Fault; 8—Geological boundary ; 9—Attitude
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Table 1 Types and features of magmatic rocks in the Yangshan gold district
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Table 2 Quantitative microprobe analysis of main gold—bearing sulfides in ores of

the Yangshan gold deposit

FE s ) S Fe As Se Ag Co Ni Total
B20-1-1-1 i 22.52 37.12 39.36 0.00 0.00 0.05 0.00 99.05
B20-1-1-2  HisEEkET 5122 46.74 2.44 0.00 0.00 0.05 0.00 100.45
B20-1-2-1  PIAZBEER” 50.86 46.09 0.96 0.00 0.01 0.10 0.14 98.15
B20-1-2-2  HHiEERET  50.49 46.11 3.83 0.00 0.02 0.07 0.00 100.53

B-8-1 REREED  53.14 46.52 0.15 0.03 0.00 0.29 0.11 100.23

B-8-2 REREERD  53.14 46.91 0.10 0.00 0.04 0.19 0.06 100.45
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Table 3 Types and features of ores in the Yangshan gold deposit
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1—Pyrite framboids in the interbeds of silicalite ,marl, carbonaceous slate of Sanhekou Group in Yangshan gold deposit, electron probe
backscattering image, 100 ; 2—Early—stage micro—disseminated,overgrowth zoned pyrite in gold ore in interbeds of carbonaceous slit—argillites,
arsenic—low pyrite in the core and arsenic hish pyrite in the overgrowths, fine needle—columnar mineral is arsenopyrite, polished section;
3—Early—to middle—stace slightly coarser overgrowth zoned pyrite in the gold ore in interbeds of carbonaceous silt—argillite ;arsenic—low pyrite
with high reflectivity in the core, arsenic—high pyrite with low reflectivity in the overgrowths, polished section;4—After britlle—ductile shear
deformation of alternating thin beds of siliceous slate and argillite, the former was deformed into tectoric pods or lenses (middle left), and
meanwhile there occurred mineralization—alteration of pyrite(opaque euhedral grornular)—bearing veins, forming an orogenic bell—like tectonic
framework, thin section;5—zoned pyrite and arsenopyrite without overgrouths and bright withite quartz pherocrysts in altered granite
porphyry—type gold ore; thin section;6—Intergranular native gold in auriferous quartz veins,Getiaowan ore section, polished section;
7—Residual zircon in the altered granite porphyry assimilated by hydrothermal quartz(in the middle), thin section;

8—Kink fold in siliceous slate formed by ductile deformation, thin section



ERYIE S N

SR AHAE T B L R B R AR -2 R AR A G S 0 R AR AIE 1069

BT — U8 I — T2 I o — 3 0 8 ML — e O ) S
B, &SR Y R A TR R B ke (BT -
1), Z BT E R 0.10%~0.15% , 3 53 4 e Joit W [, P B 42 11
ORI e 4 3 0 — A0 3 — AR ™ SR 30 D)2 42 (9 78 i) B
v Tk — TR) B 2 2 B b — VI8 — K — Tk R DO RS 2 W B
VIt i ¥RAk, fERE & & AR Yok Bk — B0 — Ak | B
B B AR (R T -3), ¢ =0.01~0.05 mm(ERR T -2),
W ALSR 000 1 5 0 Ak 2 F TR )2 W 55 ) 00 A B 5 3R
LRI He ) SR R s L (B T —4) , B0 b k3
HELH AR IR 0 — ) T — P TR v B A Bk IR R Ak
W — B0 — ik Ak 22 VR B — 1500 P A 3 B B e L — S AR L S R 2
R B B B R - — 0 e — 28 & BRI B 1 R
BT AT B BEA T (BRI T —5) , & & W0 B B8 &
BRI K @ =0.05~0.4 mm , & B 1 A SR ¢ 9K — A ik —
PR BN R B AR £ 2 & B ALY (R —
R R — N — B AR Ak S R A T U I 2 T
TR 5 5 0T V) e SR AR AE B BESA AT LR E, E A
Y ok A R IR 4 (BN T —6) s 7 A il A FR 7S | i P A 3 B A
Wy B & & s — B — A S — 7 M A R BRI

3 R ITER A LT R S AR B AR

3.1 WETRAMSE

WA ER Au fb, As Sb & B R AR S 0L Ah R A
SEH M Ag Hg Pb.Zn ,Cu Bi Te Se L&, Au 5 EARE
JCRAHK ST, 5 As . Sb Hg Ag ¥ K& AR TR 416 HIEAH

I H A St BT R RO Bl — 3¢ B — U b X X 3
it TR As(7.08) .Sb(2.27) Au(1.1) Ag(1.84) .Pb(1.67) .,
W (1.63) \Bi(2.27) Mo(1.38) % e B sehr se (H B s K T 1,
I PH LA 0 DSl b Bk AL 2 T SRR AR R B b B Y
JUTS BRI Al 07 (177 ) B ST FR AT R W], As Sb
Au,Ag.Pb W Bi Mo N AKX & XILER, HILF X &t
EXTAEE 0 A& A AN, Au Ag FEIRIUH  Jeih
AL AR B B X IR AR Y A 9 Bk P A, As Sb TE TR iR
FOVE I AR B M XA AR Y A B K R BLW

Mo TEAE i) B B DX 380 A8 07 AR T8 7 9 ik rh 8 e, R B AR X,
W AE R A
3.2 WLt EARIFE

I3 AGE T &R TURE 4 AR BEE K e AE £
SRV L F i AR - RS e s
S REE e, 34 149.13%107(3 1) , ik HE i Bl 2 35 81.06%
1073 1F) , & & A BBk AT 3438 8.61x10°5(2 1), BiA B ik
A i A L3 AT, A BB R T A0 IR

A kAR 2 L SRR - 4 URRAE ) B T R
U Ak AR 2SR ULBUE TR B B B0 R 4R RE (B 4)
Rl T R Ak R A R, YR & R 2t
TR B I 0 B I A 3 A AN RN BB AR A Y R
3.3 R EMREE

L A o 2 AR S BRI TR 3 T 48 R SR B A A B AR 3 —
W EETE Y 105~310°C, EZ AT 150~250°C, AR AL E A
B (NaCl) W 1.6%~10.4% , EEEHTE 1.6%~6.5% ML
SR, T AR R IR R B HGR T R AR AR 5 R
PR—ZE R bR 4 7 A — 3

4 T AR NS AR

4.1 TR BN S HE

5308 AL M )2 A P kT A A
Yy oy Ry e ik b R AL Y AT BT a3 8 3 i E
WlE AL R AE, o T s A BB £ R A A B 2 )
2 W B 1 25 IR E ) B30 3 88 S [ 390 0 A B B ) 40 £ 7 4 A
PRI B ) 132 36 S AT (3R 4) BA LR HRAE

W DX A B R AR TR D0 B 2= Th B R S HS B R (e R
U A= W 3 SR 1) R BRI, 5 B T R B R e R B kT
A5 T — BN 5 £ 9 2R L 99 675 &R R Bk 67 4k 3
B T, 6 0S o — R IE(E 3R W 4 38 5 TR
ey T TR O B4 T, R B O A ) B 2 R
T AR A 1 S5 AT Sk BRI BBk | TR 6 ¢S ok
AT 0 BRI/ BMEL S s IR PR A B AR TR 5 R
W SRS 4 19 K 22 75 A AR B A b T A e 28 [ 152 3R 1Y
[EAEAE T, 6 S B3 B 3 J= ¢ S A AE B o Tk Bt A i 1) 52 T

R4 SVRARNE ST HIEREBHRAMTRRIZEMR

Table 4 Sulfur isotopic composition of metallic sulfide in the Yangshang gold deposit
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Fig.6. Hydrogen and oxygen isotopic compositions of auriferous
quartz in the Yangshan gold deposit
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3—Quartz vein in host rocks
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Characteristics of the superlarge Yangshan Carlin and Carlin-like
compound type gold deposit in Gansu

ZHANG Fu—xin', HOU Jun—fu', ZHANG Cun—wang', LI Jing’, YANG Rong—sheng’

(1. State Key Laboratory of Continental Dynamics( Northwest University) , Department of Geology, Northwest University , Xi’an 710069,
Shaanxi, China;2. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, Guangdong, China;
3. School of Earth and Space Science, Peking University, Beijing 100087, China)

Abstract: The Yangshan gold deposit is a very finely disseminated gold deposit, which was explored at the turn of
the century and expanded into a superlarge deposit. The deposit was controlled by superposition and modification
of many factors such as strata, hypabyssal granite—porphyry, brittle—ductile shear and hydrothermal activities. The
gold deposit has the characteristics of both Carlin type and Carlin —like type mineralization. The Carlin —type
mineralization occurred during the early, early—middle and late stages of ductile shearing, when there appeared the
As—bearing pyrite —arsenopyrite —submicroscopic gold —dolomite —quartz assemblage and pyrite —stibnite —quartz —
calcite assemblage, as well as the Au—As—Sb—Hg geochemical assemblage. The Carlin—like type mineralization
took place during the middle —late stage of brittle shearing, which is characterized by the pyrite —arsenopyrite —
native gold—tellurobismuthite—submicroscopic gold—dolomite—quartz assemblage (with chalcopyrite, chalcopyrite
and chalcopyrite) and the Au—As—Cu—Pb—Zn—Te—Bi geochemical assemblage. The & *S values are —24.6%o to
—29.0%o0 for sedimentary diagenetic pyrite in ore —bearing strata of the gold deposit, 5.0 to 7.0%o for the metal
sulfide formed during the early and early —middle stage of brittle —ductile shearing and —2.9 to —2.1%o for the
metal sulfide in altered granite porphyry of the middle —late mineralization stage, suggesting the multi —source
features of mixing with biogenic sulfur in strata, crustal sulfur in strongly deformed orogenic belts and a little
magmatic sulfur. The hydrogen and oxygen isotopes in fluid inclusions show nearly sympathetic variations with
0 %S, and hydrothermal ore fluids are the mixture of underground fluids, strongly modified meteoric water and a
little magmatic water.

Key words:superposed and modified mineralization;Carlin and Carlin —like compound type gold deposit;
Yangshan; West Qinling
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