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Fig. 1 Geological map of the Wulonggou gold ore-field in the eastern Kunlun Mountains
(modified after Qinghai No. 1 Academy of Geology and Mineral Exploration,2010®)
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(a)—Tectonic map (modified after Xu et al. , 2006): TRMB—Tarim block; ALSB—Alxa block; ALT—Altyn Tagh subterrane; INDB—Indan
block; YZB— Yangtze block; QL—Qilian subterrane; QDM—Qaidam subterrane; N. EKL.—Northern east Kunlun subterrane; S. EKLL—Southern
east Kunlun subterrane; BY-SG—Bayan Har-Songpan-Garze subterrane; QT—Qiangtang subterrane; 1.S—ILhasa subterrane; YLZBS— Yarlung
Zangbo suture; HM—Himalaya accretionary terrane; (b)—ore-field geological map: 1—Quaternary; 2—metamorphic volcanic rock of Qimantage
group of Ordovician systerm; 3-metamorphic sandstone, conglomerate, phyllite and crystalline limestone, marble of Qiujidonggou formation of
Oingbaikou systerm; 4— tremolite ophicalcite, plagiogeniss, biotite quartz schist and marble, plagioclase homblende schist of upper part of Xiaomiao
formation of Changcheng systerm; 5—homblende plagiogneiss of lower part of Xiaomiao formation of Changcheng systerm; 6— biotite plagiogneiss of
Jinshoukou group of lower Proterozoic; 7—moyite of Indo-Chinese epoch; 8—adamellite of Indo-Chinese epoch; 9—plagiogranite of Indo-Chinese
epoch; 10—gneissoid granodiorite with diorite enclosire of early Indo-Chinese epoch; 11—late Variscan quartz diorite; 12—early Variscan adamellite;
13—early Variscan bojite; 14—early Variscan pyroxene peridotite; 15—adamellite of Caledonian epoch; 16—granodiorite of Xingkai epoch; 17—
porohyritic granodiorite of Xingkai epoch; 18—granite of Xingkai epoch; 19—basic rock vein; 20—diorite vein; 21—granite vein; 22—unconformable
boundary/ geological boundary; 23—NWW-trending ore-controlling structural belt; 24—fault; 25—gold mineralization alterization zone; 26—gold
deposit; 27— polymetallic ore deposit; 28—lead-zinc deposit; 29—boundary of metallogenic geological bodies; 30—area with well developed gold

mineralization
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Fig. 2 Geological map of Yanjingou gold deposit (a) and planimetric map showing the III and

IV mineralization zone and main gold ore-bodies (b) (modified from Zhong Caili et al. 2017)
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Fig. 3 Picture showing macro-structure of [[[ Au-bearing structural mineralization belt and gold ore in Yanjin'gou gold deposit
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(a)—Picture showing structural characteristics of 10~30 m wide middle part of III mineralization zone developed in granite-gneiss with liner
extension and negative landform, while there is a little deformation and alteration outside the mineralization zone; (b)—picture showing
structural characteristics of the southern part of III mineralization zone developed in granite-gneiss with 19m wide alteration zone consisting of
3m wide strong alteration in centre and 8m wide weakly alteration belt each side, and there isn’t any deformation and alteration outside the
mineralization zone; (c¢)—an enlargement of picture (b) showing the fine structural characteristics of southern part of ore belt III, where
developed strong muscovition (sericitization), low-temperature silication, argllition and kaolinization, meanwhile f{ine pyrite and acicular
arsenopyrite are occurred in some low-temperature silication quartz vein; (d)—picture showing structural characteristics of northern part of ore
belt III mineralization zone developed in granite-gneiss with an obvious zoning; (e)—picture of a hand specimen showing the structural
characteristics of breccia-type rich gold ore in ore belt III, where the rubble is the lateralized granite and the cement is the silicated and calcited
metasomatic-altered rock with fine pyrite and acicular arsenopyrite, when the metasomatism lateralization of rock is completely in part of the
ore, there formed massif structure and vein ore; (f)—picture of a hand specimen showing the structural characteristics of a strong silication
rock type gold ore in middle part of III mineralization zone, which is composed from the silicated cement with fine fulfide vein and altered gneiss

rubble

FERVEF b, it S ORI T b5 ) 5, BIAE
A AL EIE N
Zhao Caisheng (2004) | 153 8" Oy 2% 4k 75 M

AR R
3 T A Y JE

3. 0160~ 20. 1%0, 5 Z A VA5 (1) 6'° O 14 722 4k 315 [
J&— 6.33%0 ~ 4. 81%0, 6Dy 75 4k YU Bl J& — 48%0 ~
—91. 28%0, HEAEFHIAKE 6" Ox g 5. 5% ~9. 5%l
oD Ky — 40%0 ~ — 80%0, A LK 19 8" Oy Ky 500 ~
25%0F1 6D N — 20%, ~ — 65%, ( Sheppard, 1977,
1981) s T e VA A B A It 44 1) A 4 IA) o 3R AL LA
H 25 SR K ) RS R K D 1 A A

L DA B G e TR A 0 DR b SRR AR S 1 T
FEAE I 43 BT o 0T DUBA 58 TEE & 07 K8 T b — KR

JEAT M 5T AR AR 5 T PRI RS I ] S T A
P _EA OV R A SR . 7 PR 198 A5 B 3t o
PR B TR BN (6 [ P S AR 30 5 4 R A 5 ) 23 413 5 A
3 ST AR AR s SR 5 AR TR AT IR T BT By B s
(] R {37 14 JBC A A ) 52 ) AR (R A5 4L 2014)
AT 3t JTA R B A T e A AR A A5 A A8l
PR W R R s B Ty T ST b 5 A
HIFFAE T R AR B o 87 PRALJE H T B b o R A9 71
TR B2 A » 4 R 3% 0 S0 s Jo TR T PR A TR R



%1 WRAFIAR : 7R B T 00 < T 3 R A 15 0 3 (A 2 185

K4 TRIEET IREF 1A B AR A
Fig. 4 Photographs showing mineralization and alteration in Wulonggou gold ore-field
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AT AR 2 e 1 BT M A1 KR AT & KO AT IR R D BB AIOR B kT, & WV 110. 0g/t, i 6. 46 %0, W66-3, IERS

(a)—Picture showing the fine structural characteristics of southern part of ore belt IIT in Yanjingou, where developed strong low-temperature
silication, paragenesis with sericitization and limonite alteration; (b)—picture showing a specimen of altered gneiss type gold ore with fine-
stringer lode fulfide; (¢)—microstructure picture showing strong silication altered rock type gold ore from ore belt IIT in Yanjingou with well
developed needle arsenopyrite and fine pyrite and with gold grade of 4. 27g/t; (d) —microstructure picture showing strong altered gneiss type
gold ore parting fine quartz vein from ore belt III in Yanjingou with well developed needle arsenopyrite and fine pyrite and with gold grade of
2.25g/t; (e)—microstructure picture showing a veinlet strong silication rock type gold ore from ore belt XI in Heishigoukou with well
developed needle arsenopyrite and fine pyrite and with gold grade of 6. 00g/t; ({)—microstructure picture showing strong sericitization rock
type gold ore from ore belt III in Yanjingou with well developed needle arsenopyrite and fine pyrite and with high gold grade of 110. 0g/t;
(g)—microstructure picture showing strong sericitization rock type gold ore from ore belt XI in Shuizadonggou with well developed needle
arsenopyrite and fine pyrite and with gold grade of 6. 06g/t; (h)—microstructure picture showing strong altered rock type gold ore from ore
belt XI in Yanjingou with well developed needle arsenopyrite and fine pyrite and with high gold grade of >>100. 0g/t; (i)—microstructure
picture showing strong sericitization rock type rich gold ore parting fine quartz and calcite vein from ore belt III in Yanjingou with well

developed needle arsenopyrite and fine pyrite and with gold grade of 110. 0g/t

KA, 2014),
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Fig. 6 Field and micro-structure photographs of well deformed granodiorite

in Hongqigounao area of Wulonggou gold ore-field
(a) —ZLJEEIB G » & P N A IR AR TEAE B N 3 ac i B AR TET , WOS 8, B2 3k ] NW s (b) —ZL 5 V4 il » & i 4 N K B R 19 28 T2 46
[NEE T ab Jr BIRTE . WO5 883k 1) N5 (o) —#0 , & R N A AR AR TB AL B INAR S L 38 ac i B AR, B8k ) NW 5 (D —BTB N K
AL TEAE 5X10, 5B 2. 78mm; (o) — BB AL K N A L IE3C 2. 5X 10, 58 5. 57mm; (D—ZJEAL R KA . IEZE 5X 10, B 2. 78mm
(a)—Gneissic deformed granodiorite with diorite enclosure. a near ac section in Hongqigounao; (b)-—gneissic deformed granodiorite with
diorite enclosure, a near ab section in Hongqigounao; (c)—gneissic deformed granodiorite with diorite enclosure, a near ac section in

Huanglonggou; (d)—deformed granodiorite with diorite enclosure; (e, {)—deformed granodiorite
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Fig. 7 Zircon SHRIMP U-Pb concordia diagrams of the Honggigounao gneissic
granodiorite from Wulonggou gold ore-field in Kunlun mountains
() — MR B K € A AR (WO05-1) 5 (b)— M5 BE 2K i TN K & 3258 PR (W05-2)
(a)—DBiotite diorite enclosure (W05-1); (b)—main gneissic granodiorite body (W05-2)
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®1 RARASVHIEINAFKRBEBZZRKAKEHEA SHRIMP U-Pb 41745 R
Table 1 SHRIMP U-Pb dating for zircons of the Hongqigounao gneissic granodiorite from Wulonggou gold ore-field
UﬂJJ ‘lﬁ 206 Pb(, U ( X Th ( X 232 ’I‘h/ 206 Pb * ‘E‘ZSS U/ Lﬁl—é}i I%\Z(ﬁ Pb ié—é);_: 206 I_)b// i;—é)i 207 Pb// ijgﬁ)i 206 Pb/238 U Lﬁl—é}i 206 Pb/%& U i;—é)":
Sl (%) |1076) [1076) | U [(X1076)| 26Ph |(F %) |/ 26Pb[(+%)| 25U |[(+%)| 26Pb | (£ %) 4FEIR(Ma)?| (1e) [4E#E(Ma)®| (1s)
g N o R DR N QU]
1.1 0.32 292 111 0. 39 9.42 26. 61 2.4 10.0620| 3.1 [0.03745 2.4 |0.0595| 4.3 237.0 +5.6 236. 5 +6.0
2.1 10.31 | 1243 | 830 | 0.69 41. 6 25.70 | 2.2 ]0.05535 1.6 ]0.03879| 2.2 [0.0529| 2.9 245. 4 +5.3 246. 6 +5.9
3.1 1 0.27 | 600 205 | 0.35 19.5 26.47 | 2.3 ]0.0568| 2.3 ]0.03767| 2.3 |0.0546| 2.5 238.4 +5.3 238.2 +5.6
4.1 1 1.03 403 163 0.42 13.7 25. 32 2.3 10.0566| 2.7 [0.03909] 2.3 |0.0483| 7.3 247.2 +5.7 249. 2 +6.1
5.110.95 459 175 0. 39 15.2 25. 88 2.3 10.0590| 2.6 [0.03828 2.4 |0.0514| 4.5 242.1 +5.6 243.3 +6.0
6.1 1] 0.36 | 486 206 | 0.44 16.4 25. 54 2.3 10.0589| 3.0 [0.03902] 2.3 |0.0561| 4.1 246.7 +5.5 247.2 +6.0
7.1 0.21 707 281 0. 41 23.2 26.18 2.2 10.0556| 2.1 [0.03811] 2.3 |0.0540| 4.0 241. 1 +5.3 241.7 +5.7
8.1 1 0.90 444 117 0. 27 25.9 14.73 2.3 10.0625| 1.8 [0.0673| 2.3 |0.0552| 5.2 419. 8 +9.3 422. 8 +9.6
9.1 [ 13.11| 247 88 0. 37 9.03 23. 50 2.4 10.1480| 3.0 [0.0370| 3.4 0. 042 48 234.0 +7.8 241.1 +7.6
10.1] — 922 433 | 0.49 30. 8 25.71 2.2 10.0534| 1.9 [0.03891] 2.2 |0.0538| 1.9 246. 1 +5.4 245.9 +5.8
11.1| 0.68 899 445 0.51 30. 9 25.02 2.2 10.05704| 1.7 [0.03970] 2.2 |0.0516| 4.1 251.0 +5.5 253.0 +6.0
12.1] 0.62 582 271 0. 48 19.6 25.58 2.3 0.0566| 2.3 [0.03885 2.3 |0.0517| 5.5 245.7 +5.5 247.5 +5.9
13.1] 0.47 | 836 352 | 0.43 27.8 25.80 | 2.2 10.0539| 1.9 ]0.03858 2.2 [0.0501| 4.6 244.0 +5.4 245.5 +5.7
BB IN KA E 5 (W05-2)

1.1 — 428 163 | 0.39 14. 3 25.76 2.3 10.0542| 2.7 [0.03893 2.3 |0.0564| 3.5 246. 2 +5.6 245.0 +5.9
2.110.22 591 220 0. 39 19.2 26. 50 2.3 10.0570| 2.4 |0.03765 2.3 |0.0552| 3.2 238.2 +5.3 238. 6 +5.7
3.110.94 | 570 220 | 0.40 18.9 25. 95 2.3 10.0545| 2.4 |0.03817] 2.3 |0.0469| 6.3 241.5 +5.4 243.5 +5.8
4.1 — 402 144 | 0. 37 13.0 26.47 | 2.3 ]0.0569| 2.9 ]0.03784| 2.3 [0.0582| 3.1 239. 4 +5.5 238.1 +5.8
511 0.53 829 354 0. 44 27.2 26. 18 2.3 10.0532| 2.5 [0.03799] 2.3 |0.0489| 3.5 240. 4 +5.3 241.9 +5.7
6.1 | 0.00 564 288 0.53 18.6 26. 10 2.3 10.0550| 2.3 [0.03831] 2.3 |0.0550| 2.3 242. 4 +5.4 242. 6 +5.9
7.1 1 0.80 | 476 176 | 0.38 15.8 25. 83 2.3 10.0550| 3.2 [0.03840] 2.3 |0.0486| 7.5 242.9 +5.5 244. 2 +5.9
8.1 | 1.04 467 158 0. 35 15.0 26. 69 2.7 10.0599| 2.5 [0.0371| 2.7 |0.0516| 3.1 234.7 +6.3 235. 4 +6.8
9.1 1 0.85 330 133 0.42 10. 6 26. 64 2.4 10.0591| 2.9 [0.03722 2.4 |0.0523| 4.9 235. 6 +5.5 237.0 +5.9
10.1] 0.92 | 646 275 | 0.44 21.1 26. 26 2.4 10.0549| 2.2 |0.03773] 2.4 |0.0475| 5.8 238. 8 +5.7 241.5 +6.2
11.1] 1.13 | 392 164 | 0.43 12.9 26. 16 2.3 10.0591| 2.7 (0.03779] 2.3 |0.0500| 5.8 239.1 +5.5 240. 9 +5.9
12.1 — 384 178 | 0.48 12.5 26. 36 2.3 10.0570| 2.9 [0.03822] 2.3 |0.0629| 2.7 241. 8 +5.6 239.5 +6.0
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2 FECHERAST HAXRRERERME Rb-Sr B RHAMK

Table 2 Rb-Sr isotopic data of quartz fluid inclusion from 8000

Waulonggou gold ore field, eastern Kunlun Mountains
0.82000 |-

T gy |FELERD L S TRV g g o)

5 24T (X107%) 86 Sr
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Fig. 9 REE patterns of gold ore and related magnate bodies from Wulonggou gold ore field, eastern Kunlun Mountains
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(a)—Intermediate-acid intrusive rocks. 1~ 5 are disseminated sulfide-rich granitic complex; 6 ~ 7 are deep well deformation gneissic

granodiorite ( Honggigounao gneissic granodiorite); (b)—altered rock type gold ore; (c)—well altered rock type gold ore with fine

arsenopyrite and pyrite
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Abstract

The Wulonggou gold ore field is located in the middle part of East Kunlun orogenic belt, which hosts
several gold deposits occurring mainly along three NWW-trending fault fracture zones, i. e. Yanjingou,
Yinshigou-Hongqigou and Sandaoliang-Kushuiquan zones. Comprehensive analysis of the geological
characteristics indicates that gold deposits are low-middle temperature hydrothermal in genesis and
mineralization type is altered rocks in structural fracture zones. Gold mineralization occurred at about 195
~319C of temperature, mineralization material derived mainly from the crust with part from the mantle,
and ore-forming fluid was mixing of magmatic water and meteoric water. The mineral assemblage is
characterized by fine-grained pyrite, fine needle arsenopyrite and invisible grains of gold. Comparison
study was conducted in aspects such as spatial distribution of geological bodies and deposits, correlation of
geological bodies and ore-forming materials, as well as the diagenetic epoch and metallogenetic epoch
between geological bodies and deposits. The results show that the Hongqgigounao gneissic granodiorite
belongs to metallogenic geological bodies of the Wulonggou gold deposits and provides most of ore-forming
elements. A large amount of elongated diorite are entrapped within the geological bodies and minerals
underwent distinct ductile deformation, suggesting characteristics of syntexis with dominant crust material
and minor mantle material, and emplacement of syn-tectonic intrusive rock under the condition of NE-
trending stress in Early Indo-Chinese epoch about 239 ~ 244 Ma. During the process of syntexis, the
addition of mantle material brought more metallic elements, and syn-tectonic emplacement facilitated gold
element easily to activate and migrate into mineralization process under the influence of directional stress.
Based on Rb-Sr isochron age of quartz fluid inclusion, the gold deposits formed at about 237 Ma, indicating
that mineralization occurs in Early Indo-Chinese epoch, followed the replacement of the disseminated
pyrite-rich granitic complex at 210 Ma. The gold deposits are controlled by ore-bearing geological bodies
(Honggigounao granodiorite) and NWW-trending structural belts, with gold mineralization occurring in
the NWW-trending structural belts about 1 ~3. 0 km far away from ore-bearing geological bodies. If no
NWW-trending structural zone with effect range of the metallogenic geological bodies, there are no space
for Au-bearing bodies. Even the places in which there are NWW-trending structural zones far from effect
range of ore-forming geological bodies, gold mineralization weakens quickly. The direction of further
prospecting for gold deposits should concentrate on the places with well-developed N'WW-trending
structural belts, on which the Honggigounao gneiss granodiorite still impose its influence, or the places

close to hidden geological bodies.

Key words: low-middle temperature hydrothermal deposit; metallogenic geological bodies;

metallogenetic and digenetic epoch; further prospecting of gold deposit; Wulonggou gold ore field



