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Fig. 1 Tectonic location and regional geological map of Dunbastau gold deposit, eastern Junggar
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(a) schematic map of China tectonic zoning ( modified from Zhou Zhenju et al. , 2014) ; (b) regional geological map of Altay—Eastern Junggar

area, China (modified from Zhou Gang, 2007&)
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Fig. 2 Regional geological map of northwestern Eastern Junggar and the location of mining area of Dunbastau gold deposit, eastern
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Fig. 3 Geological map of Dunbastau gold deposit, eastern
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Fig. 4 Hand specimens and microscopic photographs of the Lower Member of the Jiangbastau Formation,

Lower Carboniferous, in the Dunbastau gold deposit, eastern Junggar
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(a) conglomerate; (b), (c¢) sandstone and its microscopic photograph; (d) tuff siltstone; (e) micrite; (f), (g) animal fossils in the strata;

(h) carbonaceous interlayer; (1) graphite in the strata; Gr—graphite
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Fig. 5 Hand specimens and microscopic characteristics of the rocks from the Lower Member of the Jiangbastau

Formation, Lower Carboniferous, in the Dunbastau gold deposit, eastern Junggar
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(a) pyrite framboids in the strata; (b) foliated strata rock; (c¢) mylonitic strata with obvious ductile matrix and quartz and pyrite residual

phenocrysts; (d) oriented arrangement of sericite resulting from dynamic metamorphism; Qz—quartz; Py—pyrite; Ser—sericite
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Fig. 6 Intrusive rock outcrops and microscopic photographs in the Dunbastau gold deposit, eastern Junggar
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(a) the Armantai fault serves as the lithologic boundary between the rhyolite porphyry and the Quaternary strata; (b) the outcrop of rhyolite

porphyry; (c) the Ertai fault serves as the lithologic boundary between monzogranite and the Upper Member of the Jiangbastau Formation; (d) the

outcrop of the monzogranite with a dark inclusion; (e) the artificial outcrop of diorite; () the outcrop of diabase dyke; (g) a sample of quartz

diorite porphyrite from drill hole; (h) the sericitization of plagioclase phenocryst in the quartz diorite porphyrite; (i) the matrix of quartz diorite

porphyrite are composed of distinet plagioclase fine crystals, and the rock underwent extensive and intense carbonatization and sericitization; Pl—

plagioclase; Cal—calcite; Ser—sericite
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Fig. 7 Geological map (local) and the section of No. 0 exploration line of the Dunbastau gold deposit, eastern Junggar ( modified

from the figures of Team 701 of Xinjiang Uygur Autonomous Region Nonferrous Geological Exploration Bureau)
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Fig. 9 Microscopic and backscattering images of sedimentary pyrites from the Dunbastau gold deposit, eastern Junggar
(a) FAARL A B MORLZE ML B RRREE B Pyla; (b) BORZSHI Y Pylb (B HADIR B EKE Pyla A4, B ILTURURLIE J7 45
W5 (c) SABILAR Pyla Ml Pyle,Pyle 2 HIE; (d) FIZEHEE LK ERTDIR Pyld; Py—384k0" ; Gn— )7 854"
(a) a Pyla framboid composed of fine octahedral pyrites; (b) colloidal Pylb grew coating Pyla, and sedimentary galena was found inside Pylb;

(c¢) Pyla and Pylc coexisted with graphite, Pylc are subhedral; (d) spherical shell-shaped Pyld grew around a clast; Py—pyrite; Gn—galena
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A IEEMBRAFAE ) Pyle,—8 5~20 pm (& 9¢) ;
DU 2 Pl 28 HC Al o s Jkr S BRSEIRAY Py 1d (1B 9d)
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WIEAET PG DU A HERR ) o RIS 2745 A2
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BERD R 40 Ry AN AR B (R 4 A RRIEAN T .
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A (El 12¢ de) .
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EWEZRNE B AW RH A N S
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g) , AIEBEEN,
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F Apy3, BE]_E RS HE T Apy3 (&l 12g.h) . TR
BZ GOk, 2R E R
Ji (F 12i)
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1, Py3 M TEEEZ, HEE Si(El 13h), FHXF 3R
As(# 13e) Mg ( &l 13f) ; Au 75 DU R AL B 2k m



100 um




XISCREAT + O S A VNG R W L2 S5 0 il BRI 13

P10 ASHERE /R T XA BT Py2 TR L2t B ARk
Fig. 10 Hand specimens and microscopic characteristics of diagenetic Py2 from the Dunbastau gold deposit, eastern Junggar
(a) JUZHi#) Py2a Py2b fll Py2e,Py2e | FJZBREZE D ; (b) WUZ HEY) Py2a; (o) Py2a BESEARY Pyla f4:; (d) Py2a /4 Pyla
SEINTE; (e) . (1) FHIEEI AR Py2a Tl Pyle, 3 BRI AR BEZE 5 (1) Apyl 7 Py2a; (g) Py2b MM E I8,
TN WA N OIEMB ZAE ; (h) RERFER™ Y Py2d; Py—88kE™ ; Qo— 1138 ; Ser—HH = B Apy—FE 1)
(a) Py2a, Py2b, and Py2c are consistent with bedding. The bedding above and below Py2c are significantly curved. (b) Py2a are consistent with
bedding. (c¢) nodule-shaped Py2a coexisted with Pyla. (d) Py2a are as a shell of Pyla nodule. (e), (f) Py2a and Pylc are both subhedral to

euhedral, but they have significant grain size differences. (f) Apyl contain Py2a. (g) Py2b and their typical pressure shadows, in which the

mineral assemblage is composed of quartz and sericites. (h) Py2d are spherical shell-shaped. Py—pytite; Qz—quartz; Ser—sericite; Apy—

arsenopyrite

(oA 22 5 AR g (H AT LOWEE E] Au 1Y 4087 40 4R
(K 13i)
3.3.2 AEMMKA—FBAENE

ZBY BRI B, LA A B A K OR &
B WEPEASTE A MR B A H I R S
AR A R FUR A (] 14a.,14b) o ZBY B
WA A R A F— K A—I7 R A —a e 1 —5
A—EP —HE G, T A K A —2k e
Ak A a5 A Bk, S Ve A —2 A A K (K
l4e) FlA K BRIR AL A KAk e A1k &
WA, Pye TEIZBBAN A 7 (K 14d) , B
HZERME R 4 I Bk AR 58 B AR A A K, AT
BB A Bk, Ak 2 2R A6, & &R
2o BRI A — o Mi— AR IR R AL, AT DL
Py6 K HLIEAE 15 ([ 14e) , MW AETEAE HI %

B T ek, % % & Motk 0 2 5 T8 B TR ff R
([ 14d .14f) .

LR IR W W R, 45 R B A I
15,

4 g

4.1 MWESSHIHRT

0 L ST A A T I AR AR R B 9, R
AR KTl R SR S e X R
BT RAF A R & 251

T UL TS T A2 B R R — 15
A (18 3) , B0 PR LF- A B 48T 7 A Bl UK &
K—""B WAL ARHR , Wy 2 g 1Y — LT 5 f
TP AR U I DX BT R 2 R — T R W RR AR X
AL R PR B0 B B R 10 S 2 (KA, 2014,

R1REBRUBHEY REHAERY | SR ARERHHE

Table 1 Typical identification characteristics of pyrites and arsenopyrites in different generations

of the Dunbastau gold deposit, eastern Junggar

WAC | W2 | B PR vE i - PRI | AR WA HLI S S REAE
Pyla | TR | 5~25 um 10 wm fbIE FORRAR AL Bk 45 A , ELILARL [ R AR 45 4
- Pylb | JTFR 3~15 um 10 wm fitJE BY MEkIE FLMCRI Y ROR S5
YU Pyle | BUBL| 5~20 pm 15 pm  [fBIE—F[IE | PAIE S ARHUIE BLEERS K, —5E e
Pyld | YA / / b BRIEIR EERFORFIZEH AL
Py2a | A | 20~60 pm 30 pm  |[fE—E AT VhIE SNl ZIRZ I3 BN, —5E e
Py2b | i | 0.1~1mm | 0.4 mm b RIE WERTE AL TE ZIZ 534 SRR, IR AT AL
P2 e g | 3e0mm | sem | | VO PREER i s s mmzmesn
AFNIE
Py2d | WUH / / fbIE—4 { % BRIE  ASHLILR SUTRERRLAE A | SRR
Apyl | / | P& | 50~100 wm 80 wm 52 SRR N FOICAF AR/
Apy2 | /| M | 300~700 pm | 500 pm HIE Z IR ERI U R RE 2
Py3 | / |#E| 50~150 pm | 100 pm | WIE—FAFE | WL NIE ORELNIE | SO PERRIRE IR Z I HUN TG
Pyd |/ | #I | 150~300 wm | 200 um |FEHE—HE HINE WUiHTE PIERALIA > A ik 2 5 U T 2 R
Pys | / |#WE| 0.1~0.4mm | 0.2mm |EAE—AE DU IE ZEHRBN T, W U T R B
Apy3 | / P | 0.7~1.5mm | 1.0 mm EpIA Z IR ERIE I TURE K, 8 1R S5 A8 0 ) 5%
2 i HFLIA D R A 2
Py6 | / |#| 0.5~5mm 2mm | EAK—HE Uy Huﬁ/%fgiﬁggjggﬂ fﬁ

T« — R BRI DU AT
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Fig. 11 Hand specimens and microscopic characteristics of the veins at the main metallogenic stage
from the Dunbastau gold deposit, eastern Junggar

(a) BRABA—HYHIK; (b) Het—BWAMAK; (c) MBI ATE—RAS AN, RO AEREAK; (d) A= A KRR
MR B o MR, XU BOTAT TR B X M TT ) 5 (o) A 9E—4R 1A oA KB I B ek 28 0, A S ZURE A i s | b 12
FER; (f) SRR A i PR 1A S 2 (4 E S AR 5 2400, IR N 25 Ank+Qz+Ser, 3878 T K BUKAR I R R IE 0 () WE—H 12
TSt it o PR A TR G Bk A%, T DL Y35 AT 4025 B R BR 1 5 A 1) AR A 2T 2 (h) A2 DR BRI B A8 2R 580, SEIEA ARLER 5 () Mi—
PIPEARTE T 20 B A e L, BRI R B B BRI 8 Py— R0 ; Q11 9% Ser—2 & B ; Apy—TF ) ; Ank—8K 11 247 3 Sd—3&
IR
(a) ankerite—pyrite veins. (b) sericite—sulfide stockwork. (c) typical quartz—ankerite veins with ankerites growing along the wall of veins. (d)
micrograph of quartz—ankerite vein. Ankerites are foliaceous with its twin stripes paralleling to the short diagonal of cleavages. (e) quartz—ankerite
veins are cross-cut by quartz veins of late stage. The host rocks suffered intense arsenopyrite alteration, and these arsenopyrites are acicular. (f)
typical echelon tension veins formed during progressive deformation, and the mineral assemblage of these veins is Ank+Qz+Ser, indicating the
production of veins at this stage were simultaneous with the deformation. (g) veins formed by pressure solution during brittle—ductile deformation,
with transparent inward growing fibers of siderite and ankerite. (h) strain stripes inside quartz veins are filled with fine sericites. (i) host rock
suffered mylonitization caused by brittle—ductile deformation, and sericite pressure shadows developed at the edge of pyrites. Py—pytite; Qz—

quartz; Ser—sericite; Apy—arsenopyrite; Ank—Ankerite; Sd—siderite

FK,2013) o B IX N JLRRR At 27 T M ST b 22 B R AR, AR Ty ) 5 5
FWR SIS, i IR N—W N—WW [5]  DIFAE [ 58 3, i (2 80w 9 a5 1A (40 L8 4
IR R R A — PR gy DA W e ) W™ Te—#IPE gy vl iy . w5 IX 28 I8
il T A YRR ) b 2 50 ) S« o R ) 7 e ORI o7
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y . ‘l.‘ j 400 pm :
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Fig. 12 Metal mineral characteristics of the main metallogenic stage from the Dunbastau gold deposit, eastern Junggar

(a) Ta&AWENK, IRAT W AR 4, ARSMIE R T A3 2 Bh 1 Apyl 2h42; (b) FRIAAIXT T4 1 Py4, AR UL B A A1 A AR 46
;5 (e) AIE Apyl FIUTEY™ ARG 34 (d) Apy2 &% Apyl , Y52 AIE M (e) [l F =Rt ACY3ED, 12 BB M, A B2
RIS R (f) AIE Apy2 $IWE Py3 22X ; (o) BRI BB 108 B B, R 7 W& ML HIRN, Py3 AL TEH, R
T AL 2k T HU T ARRE AHE ; Py [IZ8 Py3 AR A fuddk  (EFLIR B /b 52 0 80 T Py3; PyS S th W] i 5 30
3 Py6 AL TSI, iR fLIA > SRR T Pyd; (h) JBURLA Py6 LS FTE Apy3; (i) Py6 & H MBI IR S 85H , R I Ao &
B BE AR A5 R o+ 0 Py— R  Qe— 1 9 Apy— b ; Ank—BR A =17 ; Gn— 0 ; Au— H #8455 Cop— B HA

(a) gold-bearing quartz vein with visible native gold. Native gold grains are anhedral. They filled in the quartz fissure and coexisted with Apyl.

(b) Py4 has a relatively smooth surface with chalcopyrite and native gold inclusions inside. (c) euhedral Apyl coexisted with galena and native
gold. (d) Apy2 contain Apyl, both are euhedral. (e) there are three generations of arsenopyrite in the sample. All of them are euhedral. There
are significant differences in grain size and apparent fragmentation. (f) euhedral Apy2 were replaced by anhedral Py3. (g) backscattering image
of hydrothermal pyrite. This pyrite developed zoned texture: Py3 located at the core showing the typical characteristics of porous, inclusion-rich and
dark in backscattering image; Py4 overgrew on Py3, Py4 have some inclusions, but the holes inside decreased significantly and its brightness is
markedly higher than Py3; Py5 is an exceptionally bright zone; Py6 is located at the edge, with fewer inclusions, fewer holes, and its brightness
is slightly higher than Py4. (h) coarse Py6 contain euhedral Apy3. (i) typical pressure shadow developed around Py6. The mineral assemblage
in the pressure shadow is consistent with a representative assemblage of the main stage: ankerite + quartz. Py—pytite; Qz—quartz; Apy—

arsenopyrite; Ank—Ankerite; Gn—galena; Au—native gold; Ccp—chalcopyrite

PANG—PEBT oI I 32, Ao BiAe BY L i s XE T MNP AR | WE—0 1k Y DA T A R i
WK S R DX, e E R =, R 258 EERSh LS, e R R B @B 5 YE
SUOCH 1 Sk HE S e 25 (20, 2018) XKW A0 i IR R AR g o 0 R fi o 2 A BAGAR
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Fig. 13 The energy spectrum surface scanning images of pyrite with typical zoned texture

from the Dunbastau gold deposit, eastern Junggar
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Fig. 14 Vein and mineral characteristics of late stage of the Dunbastau gold deposit, eastern Junggar
(a) MBIEY AP A —ERIRANK; (b) ASE—HH AR, SR 200 T IRBE Il AR A4 5 (o) BRI A —2 7 A1 kN B B ER 0, [
HIANERIE AR ; (d) BERY B SE—H KA — D7 i kR A W PR TR, Bk 77 Y Py6s () Py JAI B BO 2R JE A1 T I 82, R WG By B
We—BEASTEAR AT A #5285 () WER BEMEVERE 2T st BB A BRIk N A 07 387 iR A5 s Py— BBk Qz—A1 3% ; Cop— B0

Cal—J5 fift 471 ; Ser—2H = H ; Chl—4%Je A1 s Ab—# I A7 s Ep—2R A £

(a) typical quartz—albite—chlorite veins; (b) quartz—albite vein. Albites are distributed in the vein wall and grew inwards as comb; (c)

chalcopyrite within the chlorite—epidote vein. The host rock suffered intense chloritization; (d) the quartz—albite—calcite vein with Py6

produced suffered brittle fracture in the late stage; (e) chlorite Pressure shadows developed around Py6, indicating that brittle—ductile

deformation continued at the late stage; (f) hydrothermal breccia formed by a britile fracture in the late stage, with quartz and calcite in the vein;

Py—Pyrite; Qz—quartz; Ccp—-calchopyrite; Cal—calcite; Ser—sericite; Chl—Chlorite; Ab—Albite; Ep—Epidote
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Fig. 15 Paragenesis sequence of the minerals in the Dunbastau gold deposit, eastern Junggar
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Table 2 Comparison of the characteristics of Dunbastau gold deposit and typical orogenic gold deposits

in the adjacent tectonic belts
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Geological characteristics and genesis of Dunbastau gold deposit in
eastern Junggar, Xinjiang
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Sciences , Urumgi, 830011
4) Western Region Gold Co. , Lid. Urumgi, 830002

Objectives: Erqis, Armantai, and Kalamaili are three major tectonic belts developed from north to south in
the eastern Junggar area of Xinjiang. A large number of orogenic gold deposits have been discovered in the Erqis
and Kalamaili belts. Although Armantai tectonic belt has a similar metallogenic background with the north and
south tectonic belts, no orogenic gold deposit is reported. Given this problem, we focus on the most important gold
deposit in this tectonic belt, the Dunbastau gold deposit.

Methods: In this paper, detailed field investigation and microscopic observation are conducted to provide
petrography, mineralography, and structural evidences.

Results: The Dunbastau gold deposit’ s metallogenic process can be divided into three periods: (D The
sedimentary period characterized by framboidal pyrites; @ The diagenesis period characterized by compaction,
nodule-formation, and recrystallization of pyrites; @) The hydrothermal period characterized by hydrothermal veins
production and gold mineralization. The hydrothermal period is further divided into two stages: the ankerite—
quartz—pyrite stage accompanied by brittle—ductile deformation and the quartz—albite—calcite stage with the
transition from brittle—ductile to brittle deformation. Pyrites can be divided into six generations. Arsenopyrite can
be divided into three generations. (DPy1 is of sedimentary origin, with particular structures such as framboidal and
colloid ; @Py2 was formed by diagenesis and distributed stratification consistently. Py2 often show recrystallization
or nodule-like shape and other characteristics ; (3Hydrothermal Apyl, from subhedral to euhedral , with a grain size
of 50~100 wm, often paragenesis with gold; @ Hydrothermal Apy2 are euhedral, with a grain size of 300 ~ 700
wm; GHydrothermal Py3 are anhedral to euhedral, with a grain size of 50~150 wm, characterized by inclusions
and pores internally; (© Hydrothermal Py4 are subhedral to euhedral, with a grain size of 150 ~ 300 wm,
characterized by inclusions, few pores, and developing pressure shadow; (DHydrothermal Py5 are characterized by
high brightness under backscattering and rich in As significantly; @ Hydrothermal Apy3 are coarse-grained, and
euhedral shaped, with few inclusions internally, developed cataclastic texture and pressure shadows; (9
Hydrothermal Py6 are coarse-grained, from subhedral to euhedral, with few inclusions internally, developed
cataclastic texture and pressure shadows.

Conclusions: The Dunbastau gold deposit has the “tri-in-one” ore-controlling characteristics; secondary
fractures of regional faults, brittle—ductile shear zones, and anticline cores. Among them, the brittle—ductile
shear zone with NW—SE strike is the most critical ore-controlling structure. The gold mineralization is significantly
later than the host magmatic rock, quartz diorite porphyrite. The geological and geochemical characteristics of the
deposit are similar to those typical orogenic gold deposits in the adjacent structural belts. Combined with the nature
of ore-forming fluid is medium—Ilow temperature and CO, rich, it can be concluded that the Dunbastau gold deposit
is a typical orogenic gold deposit. Along with the brittle—ductile deformation process, the grain size of pyrites and
arsenopyrites increased orderly, the degree of self-shape gradually improved, while the grade of Au gradually
decreased. The precipitation of gold mainly occurred in the brittle—ductile deformation process. In contrast, there

was no gold mineralization in the brittle deformation process. The fine-grained, disseminated pyrite and arsenopyrite
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alteration and the ankerite alteration of the main metallogenic stage can be used as indicators for prospecting.

Keywords: brittle—ductile deformation; gold mineralization; pyrite; orogenic gold deposit; Dunbastau gold
deposit; eastern Junggar
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