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Abstract

Located at the intersection of western North Qilian orogenic belt and Altun fault belt, the Hanshan gold de-
posit is controlled by broken alteration zone in the volcanic-sedimentary rock of the Ordovician Yingou Group.
Previous researchers have made researches and investigation into this ore deposit in such aspects as geological
characteristics, ore-forming epoch, geochemistry and genesis, and obtained lots of achievements. In combination
with previous research results, the authors detected that the Ar-Ar plateau age of the sericite in beresite is
(302.5+1.8)Ma, and the zircon LA-ICP MS dating result of the diorite in southern part is (390.4+9.5) Ma. On
such a basis, the authors discussed the ore-forming epoch and the relationship between the rock mass and mine-
ralization. It is held that the ore-forming process took place in Hercynian period, diorite was closely related to
gold mineralization, and mineralization was related to EW-trending secondary structures.

Key words: geochemistry, age of altered rock, age of intrusive rocks, ore-forming period, Hanshan gold
deposit, North Qilian Mountain
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Fig.1 Geotectonic location map of Hanshan gold deposit (a) and regional geological map showing distribution of gold deposits

in the study area (b) (after Fourth Institute of Geological and Mineral Exploration of Gansu Provincial Bureau

of Geology and Mineral Resources, 2018)

1—Quaternary; 2—Shulehe Formation of Neogene; 3—Yanghugou Formation of Carboniferous System; 4—Quannaogoushan Formation and Hanxia

Formation of Silurian; 5—Guigou Group, Zhongbao Group and Demon Mountain Group of Ordovician System; 6—Heizigou Formation of Cambrian

System; 7—Dunhuang Group of Archean—Paleoproterozoic; 8—Diabase pluton; 9—Gabbro intrusion; 10—Diorite Intrusion; 11—Acid intrusive;
12—Arkin fault; 13—Fault; 14—Gold deposits and its locations; 15—Hanshan gold deposit
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Fig.2 Geological sketch map of the Hanshan gold deposit (a) and geotectonic location map of the Hanshan gold deposit (b)

(after Fourth Institute of Geological and Mineral Exploration of Gansu Provincial Bureau of Geology and Mineral Resources, 2014)
I—Lower Formation of Ordovician Yingou Group; 2—1st Member of Upper Formation of Ordovician Yingou Group; 3—2ed Member of Upper
Formation of Ordovician Yingou Group; 4—Ordovician Yaomoshan Group; 5—Middle Devonian diorite; 6—Gold ore spot and its serial number;
7—Nappe fault; 8—Slip fault; 9—Reverse fault; 10—Unknown fault; 11—Fault and its serial number; 12—Location of Ar-Ar sampling;

13—Location of U-Pb sampling; 14—Tectonic location of deposit
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Fig. 6 Geological line along No.140 exploration line of the Hanshan gold deposit

1— Andesite; 2—Axndesitic tuff; 3—Andesite crystal tuff lava; 4—Andesite breccia tufflava; 5S— Volcanic breccia; 6—Tectonic reccia;

7—Tuffaceous slate; 8—Tuffaceous siltstone; 9— Au-bearing alteration zone; 10—Gold ore body and its serial number;

11—Drill hole and its sercal number
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Fig. 7 Plateau age (left) and isochron age spectra (right) of Ar-Ar dating for sericite from the Hanshan gold deposit
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Table 1 Ar-Ar dating of sericite from the Hanshan gold deposit

0/°C (*Ar/°Ar),, (3°Ar/*Ar),, (Ar/*°Ar),, WOAr/%  F(*Ar"/*°Ar) PAr/10%mol  *Arg,,/%  i/Ma +lo/Ma
600 17.908691 0.002781 0.000005 95.31 17.07 35.78 4.36 129.69 0.21
660 29.668992 0.001791 0.000005 98.15 29.12 64.30 4.73 215.98 0.33
720 38.102114 0.000703 0.000003 99.41 37.88 234.63 13.44 276.17 0.4
780 42.523810 0.000954 0.000003 99.29 42.22 487.91 25.03 305.33 0.45
830 42261178 0.000357 0.000003 99.71 42.14 489.08 25.25 304.76 0.46
880 41.525190 0.000378 0.000003 99.69 41.39 310.58 16.32 299.81 0.43
930 41.729706 0.000762 0.000004 99.41 41.49 150.26 7.86 300.42 0.44
1000 41.401417 0.002776 0.000012 97.97 40.56 57.35 3.02 294.25 0.47
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Fig.8 The zircon CL image of diorite in southern Hanshan and LA ICP-MS dating location of the Hanshan gold deposit
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(2003) 0 75 FL 1) 45 - 35 00 - B Ak 0 - A B ORI 48 B
(78 Sy A HE AU ZEAAK Rb-Sr 25 2R 4F 1% 20 1) A 372
Ma F11339 Ma, J£-IA5 2 1118 X 5 00 6 75 LLAE B T
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Fig. 9 Concordia (left) and frequency (right) plots of ages for diorite sample in southern Hanshan deposit
F2 EUFBNKSELAICP-MS $#:A U-Pb B ENELER
Table 2 LA ICP-MS zircon U-Pb analyses for diorite sample in southern Hanshan deposit
(B)/107 EAES
il w(B) - [ =K LU fE
PbZOG Th232 U238 Pb207/Pb206 1o Pb206/U238 lo Pb207/U235 lo
006BMO03 158.15 318.24 542.19 0.59 0.05532 0.00594 0.06399 0.00192 0.48814 0.05123
020BM 13 237 326.88 701.95 0.47 0.05631 0.00614 0.06124 0.00188 0.47551 0.05071
022BM15 151.76 53.79 550.22 0.10 0.05715 0.0043 0.06173 0.00149 0.48647 0.03575
024BM 17 148.74 384.19 522.34 0.74 0.04958 0.00581 0.0612 0.0018 0.41847 0.04821
164BM 19 134.81 304.77 524.72 0.58 0.05798 0.0019 0.06172 0.00119 0.49352 0.01543
165BM20 304.6 166.38 1213.57 0.14 0.05355 0.00137 0.06291 0.00117 0.46458 0.01117
166BM21 67.85 241.69 272.29 0.89 0.05743 0.00247 0.0604 0.00124 0.47834 0.01982
. A % i i /Ma
{)\ e PbZOS/Th232 10 PbZ{)7/Pb2()6 10 PbZOﬁ/UZ}S 10 Pb2[l7/U235 16 PbZ(iX/ThZ}Z 10
006BMO03 0.01984 0.0011 425.1 223.07 399.9 11.66 403.6 34.96 397.1 21.89
020BM 13 0.01702 0.00116 463.8 225.88 383.1 11.42 395 349 341.2 23.01
022BM15 0.02425 0.00217 496.8 158.24 386.1 9.06 402.5 24.42 484.2 42.76
024BM 17 0.0226 0.00109 175.5 252.48 382.9 10.93 355 34.51 451.7 21.57
164BM 19 0.01754 0.00039 528.7 70.62 386.1 7.25 407.3 10.49 351.5 7.72
165BM20 0.01871 0.00044 352 56.87 3933 7.12 387.4 7.74 374.6 8.82
166BM21 0.01571 0.00039 507.5 92.25 378.1 7.51 396.9 13.61 315.2 7.77

Sy B B ARG R AR B B BERE R 1 Ar
K AU YEURL R , R R S £k Ar, IURTEL
IR 40AT/° Ar AR, X7 A 2% T A7 078 S R R A
FYAEAR (XN HELT A5, 2004) , A 1 ] DU SR, 76
AZ 600~720°CHT, I 3 MIGIRAFE IS, Hodr 2 4080
5B 5305 (2003) Ui (1) BT A7 i FE A — 250, EL
P A TG, 43 ) R A B G 300 | B S B R ae 1

X B 5 H B ZE AR 10 3 A B Be A A, 5 J0AR
T A8 T R AR AR RTINS 1A N A i A, R
W TAEFTIRYE = B Ar-Ar FEARE I8 (302.5+1.8)Ma, 5
B 5 A (2003) AR 15 19 7 4 A 0 KAF 1% AR B
(2004) I 2835 A ) Rb-Sr 4 (4 HE A — 2, 1M # 2k 28
YAALIE T 4 BB, B T L A Y 2 B, Tl
U B A A s B Ll F K-Ar AR — A7
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Table 3 Statistical table of metallogenic epoch and related intrusive rock age in the Hanshan gold deposit

BB AR B
BRA K 5 : N e — : ——
EaE iyl AFiE/Ma S EWIRES RS 8 Ak A% /Ma HUFEWIRES
1158 441 9k 395+467 Rb-Sr 25 £k 3% B IX % 5 km
1155 & Ak 303102 Rb-Sr&52R7E  FILERINK 37025 #5471 U-Pb i
AR 339+10% Rb-Sr&I2R7E  FILERINK 320.40% B0 U-Pb %k
FEIN 4 WA 224.44~213.952 whEK-Ar ik WX AR 347.1£6.4% #5407 U-Pb i
3729
RN 302.5+1.8¢ Motk Ar-ArdE FXHNCE 390.4+9.5©
145 WA

BEORR R - D4 ZARITAE, 20015 @45 B 5305, 1999; OFEAR BT, 2005; e tn 2 1H 45 (2003 ) ; G H N 47 Hum™ Jm 35 VU B 7= 2 e ,

1995; @A TAE.

TEARZEEER, AT A5 BE B, 45w ABFSE R 20 1 24>
B, 2 AR TV R s B, i A
Al UK 434 (395~372 ) Ma F1(339+£10~302.5+1.8 ) Ma
PP B .

IR F ™ R I A S AR R BRI ) T R 32 S o
SR A A —E RS A R Bl
A2 PR AR A DR 2 JBCR] [ 1 L v 8 B 4 o O -
BTN, 3 A N AR HE R A 3l 3K 8 .
RAERG) 7= HE Wi 2808, A3 I 7K B RABLAE 38,
TR [l PN A8 B 22 14 B 40 0 (BERE %5, 1997 5
P EAE,2003) o AT A —ZOA T X FE B N 1K
5 A INTE R R 4 06 F (B 5 OCAF, 1998 B AR YT
452001 ;R B 555, 20045 4 8 45, 2003) . B C
45(1998;2003) FFFE N, FE I 407 R I 355 BB
0 BT IA S 25 A B B AR A Bl A7 ek 5 1
JoT B A, G R 5 — B B R BU T A 95 2 = B
AR B, BRI Se ] 43 JF AR Sk F FlA, i) Be S ok
F RS, B 5 0 38 A S AR A A SR e T
TR AG S I AEAE o A BRI 2 R B ™ It
TR 2 KA B K 5 A ROKIR A 1 FRAE (B 52305,
2000; EARITAFE,2001) o A UARAF 1 A BUA AF
#%(390.4+9.5)Ma, 51 NGR4T 55— L™ B B i)
AR, AR5 B 1 A OC R B TAAIE 2B
IR R AR 5 A A G, S AR B I8 1k ™ 42
BT, AT REIR AR ML TR PR A A
62 THEEME

FE A0 PR AZ e vk 5 U0 i B L R 3
BT IX NI EW [ JE A B ME PR BT Ul A 06 RE
BIAENWW [ F1 EW [a] 5§ VI 38 I0 B F0 AL, 5 1k sk 41
WA, WY S EA Z RS ERR ., WML

TERRBE SRS, — M 507 IR & SRR 2 IEAH E G
Fo AR, U AR E . b B
A — 2 0ot e 1) WU Ak 8 55 .

FRAE T AR WA RO L, 5 IR 0 B SRR 5
A1l S AR E ARG AR AT v ) B BB R LA AN
REAL (B G A Bkl , — B S e o JRA H 4
ERAE L Ak b 2 2R sk e, e
R B o MR A B X 8k, 5 fh A, o
FUARTE (1 A 9 ok 28 0 28 0 4 Ak, AR A B AT b r
Wik,

M EEE B AL AR AR E Bk il AR Ay
G347 10 EZE R NWW [ FEW [, 57K £ 2 EW
], P M R R 2 AR I B 200 B H I
W PR GE R 8 T2 EW [ B 24, IR W 17)
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Wi AE 1, EW ] Wi 2R 22 Sk S5 B A /N RN 5, &2
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7 45 ®
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