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Fig.1 Regional geological sketch map of the Tuwu-Yandong orefield in Hami, Xinjiang (modified after
No. 1 Geological Party of Xinjiang, 2002)
1—Quatemnary sediments; 2—Conglomerate, sandstone and coal seam of Middle Jurassic Xishanyao Formation; 3—Feldspar sandstone, limestone
and tuff of Upper Carboniferous Tuwu Formation; 4—Feldspar sandstone, limestone and tuff of Upper Carboniferous Gandun Formation; 5—
Basalt, andesitic basalt, tuff, volcanic breccia, dacite, sandstone and conglomerate of Lower Carboniferous Qieshan Group; 6—Basalt and volcanic
breccia of Lower Devonian Dananhu Formation; 7—Late Carboniferous K-feldspar granite (Gouquanshan Super-unit) ; 8 ~10—Late Carboniferous
magmatic rocks in the Jueluotage tectonic belt (Qieshan Super-unit) : 8—Monzonitic granite, 9—Quartz diorite, 10—Gabbro; 11 ~14—Late Car-
boniferous magmatic rocks in the Haerlik tectonic belt: 11—Monzonitic granite, 12—Granitic diorite, 13—Quartz diorite, 14—Gabbro-diorite;
15—1L.ate Carboniferous plagiogranitic porphyry; 16—Geological boundary; 17—Unconformity; 18—Fault; 19—Shear zone; 20— Alteration zone

with copper mineralization; 21—Tectonic zone
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Fig.2 Geological sketch map of No. I and No. I orebodies in the Tuwu copper deposit, Hami, Xinjiang
1—Quaternary sediments; 2—Conglomerate, sandstone and coal seam of Middle Jurassic Xishanyao Formation; 3—Basalt, andesitic basalt, twff,
volcanic breccia, dacite, sandstone and conglomerate of Lower Carboniferous Qieshan Group; 4—Plagiogranitic porphyry; 5—Dioritic porphyry;
6—No. I copper orebody; 7—No. Il copper orebody; 8—Pyrite-sericite-silicification alteration; 9—Propylitization; 10—Surface malachite alter-
ations 11—Fault and inferred fault; 12—Unconformity; 13—Exploration line; 14—Drill Hole and its serial number (modified after No. 1 Geolog-

ical Party of Xinjiang, 2002)
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Fig.3 Geological section along No.7 exploration line in
the Tuwu deposit (modified after No. 1 Geological Party
of Xinjiang, 2002)
1—Conglomerate; 2—Sandstone and conglomerate; 3—Tuff;
4—PBasalt; 5——Orebody; 6—Mineralization zone with Cu<0.2%
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%2 TRAEFVREEBUBTLLEREPHRE SHRIMP U-Pb BEME
Table 2 U-Th-Ph SHRIMP dating o_m zircon from basalts hosting the Tuwn and Yandong copper deposits
B2 e U0 ThI0 ThU Ry /1078 t/Ma (*Pb/%Pb)y  TBUAPLT  WPb* APy MRyt /U Mppt Ry R
Woph,/B85(1)  Pb/BU2) 2PPb/ATH(1) +% +%(1) £%(1) +%(1) +%(1) (1o)
T50-62, % 5 1 B REMLBTRAT
T50-62-1.1 3.05 182 90 0.51 11.0 423.7£8.9 426.0+8.9 376+45  0.0756 2.1 14.72 2.2 0.0507 13 0.475 14 0.0679 2.2 0.161
T50-62-2.1 1.91 398 314 0.82 17.1 308.4+6.1 309.5%£6.1 270+15  0.0650 4.7 20.40 2.0 0.0496 10 0.335 10 0.04901 2.0 0.199
T50-62-3.1 0.99 3594 956 1.66 26.4 322.3+7.1  321.9+7.1 290120  0.0618 2.5 19.51 2.3 0.03538 5.7 0.380 6.2 0.0513 2.3 0.367
T50-624.1 4.52 169 83 0.51 8.78 362.9+8.0 368.7£7.8 24149  0.0779 6.0 17.27 2.3 0.0408 22 0.326 22 0.0579 2.3 0.103
T50-62-5.1 4.62 120 58 0.50 5.70 332.0+8.3 332.5+7.4 305+63  0.0890 3.4 18.92 2.6 0.052 21 0.377 21 0.0528 2.6 0.122
T50-62-6.1 1.31 609 644 1.09 26.9 318.9£9.1  318.8£9.1 23411 0.0636 2.1 19.72 2.9 0.0530 5.9 0.371 6.6 0.057 2.9 0.444
¥ T50-62-7.1 3.00 253 215 0.88 11.4 319.716.4 321.416.2 247+18  0.0728 2.4 19.67 2.0 0.0485 11 0.340 11 0.0508 2.0 0.18
T50-628.1 2.32 186 174  0.97 8.58 329.5£6.9 326.9t6.8 330+17  0.0781 4.6 19.07 2.2 0.039% 10 0.431 10 0.0524 2.2 0.211
T50-629.1 4.40 112 100 0.92 5.04 315.7+7.9 315.0£7.0 306+32  0.0897 3.3 19.93 2.6 0.054 19 0.377 19 0.0502 2.6 0.132
R T50-62-10.1 0.52 213 161  0.78 10.1 344.3+6.8 347.5t7.2 88116 0.0500 10 18.23 2.0 0.0457 12 0.346 12 0.0549 2.0 0.169
TCO-262, % B BHRF K RSB
1§ TCO-262-1.1 1.08 422 249  0.61 14.2 244.2+2.9 246.8+2.9 180.9+8.7 0.0512 3.9 25.90 1.2 0.0425 7.1 0.226 7.2 0.03861 1.2 0.167
TC0-262-2.1 0.55 163 130  0.83 9.99 442.3+5.7 443.3+5.6 38718  0.0583 2.7 14.08 1.3 0.0538 6.6 0.527 6.7 0.07101 1.3 0.199
= TCO-262-3.1 0.71 398 148  0.38 14.7 270.0+3.2  272.2+£3.2 212+14  0.0506 2.1 23.38 1.2 0.0449 5.6 0.265 5.7 0.04277 1.2 0.211

TCO-262-4.1 0.82 230 187 0.84 13.9 436.5+5.3 441.415.3 344f15 0.0530 2.1 14.27 1.2 0.0462 5.3 0.447 5.5 0.07005 1.2 0.228
TCO-262-5.1 0.83 849 626 0.76  39.3 335.5+3.6 334.6+3.6 291.3+9.7 0.0621 2.3 18.72 1.1 0.0554 3.7 0.408 3.8 0.05343 1.1 0.288
TCO-262-6.1 0.89 527 341 0.67 24.4 335.1+3.8 333.8+3.8 317.4+9.7 0.0636 2.1 18.74 1.2 0.0564 4.1 0.415 4.3 0.05336 1.2 0.274
TCO-262-7.1 2.50 61 32 0.53 2.82 330.2+6.4 332.215.6 248146 0.0684 4.0 19.03 2.0 0.0482 19 0.350 19 0.0526 2.0 0.106
TCO-262-8.1 2.98 174 90 0.53 7.66 312.6+5.2 314.51£4.8 260134 0.0719 4.5 20.12 1.7 0.0478 16 0.327 16 0.04969 1.7 0.109
TCO-262-9.1 25.83 190 33 0.18 36.0 977170 843165 4430£2200 0.375 8.2 6.11 7.7 0.190 30 4.3 31 0.164 7.7 0.250
TOO-262-10.1 0.27 617 130 0.22 56.4 649.417.1 647.9£7.2 1057+27  0.06539 0.91 9.44 1.1 0.06319 1.3 0.923 1.7 0.1060 1.1 0.663
TOO262-11.1 4.76 114 72 0.65 4.61 282.215.1 273.3134.0 32213 0.1144 2.4 22.35 1.9 0.0775 13 0.478 13 0.04474 1.9 0.146
TOO262-12.1 1.39 182 113 0.64 10.8 425.8+5.3 427.84£5.3 375119 0.0628 3.7 14.64 1.3 0.0515 6.8 0.485 6.9 0.06828 1.3 0.186

R ERRE, MR TR R TR P LR, RESHEBAE, $ANFBEZRN(FREET LB-BREY AT KRB BFRE (20024 12 A). (1) i 445 L1 5 ™™
Pb KB E; (2) 4 LUREPb/ABU2Ph/SU R —BOR B E . A(UBRES SHRIMP [, AretRARMER, & 7 KAMICR—KTFHHE, —KETFHA4.50A, 10 kVH O, B
25~30 pm, R BEEL 5000(1%HEH),
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T LB A B 2 A 9 B A K AR BB 1 B A
A(KTEKRT 10), MR EIEK AN I
KA, EARAE-RILNKHEERVL.

3 AXE KL ERAERERS, NP H

EH, SR BUBKRLERER FTHR=L LA
KWHBAFEH G, MBHFRKE™Y. H
w(SiO,) TETE 56% ~ 62% Z B F AL LA, Wi
w(K,O)EB<1%HARE.

%®3 ITRHEARRLCBLURE_AMNLESKERS
Table 3 Chemical composition of volcanic rocks from Carboniferous Qieshan Formation in Tuwu

w(B)/%
A D) &it
S0, TiO; ALO; FeOs FeO MnO MgO  CaO0  Nap0O KO POs SO, Bekg
HE A (10) 48.51 1.16 16.96 3.74 6.82 0.16 590 861 3.38 0.38 0.23 0.08 4.06 99.97
ZRE(6) 50.05 1.07 17.03 4.70 5.84 0.17 4.52 7.64 3.48 1.65 0.40 0.13 3.41 100.07
HILZRBE(6) 53.45 1.05 16.38 4.39 4.76 0.12 4.42 7.95 3.44 0.67 0.28 0.06 3.24 100.19
ABE(6) 58.98 0.81 15.28 5.76 3.22 0.13 2.38 4.58 5.10 0.76 0.30 0.12 2.79 100.20
AEATE(L) 66.93 0.6 13.8° 2.95 2.36 0.07 098 2.1 4.74 2.46 0.13 0.2 1.32 98.72
WO (1) 71.48 0.4 12.01 2.61 1.27 0.03 0.39 1.9 3.22 261 0.11 0.09 2.46 98.58

PR B FEAAFEY F=RE—H BB 1:5 77/ BB (1995)

4 WHETRERARE TSI

BkwERIEEA SR K7 ERE Rk
FIEM —ETREAXLENRASGSA A (Kay,
1978) , — AR B iR A SR B P R E A
A 3 7= ¥ (Defant et al.,2001), 3% Thieblemont
#(1997)%citH, 7L EK 43 1~ Au.Ag.Cu.Mo KR #
BARET K, A 38 M E5REREFARX, AL
FHMRMRERT RKWET BE, BAREE S
(Oyarzun et al. ,2001) ; JERE WBEEHFHT FRER A
BET IR, 14 PHE 12 N 5KRK 5 EH XK (Sajona
et al. ,1998) . B, B K T E B VA4 5k B NS
R EZ—

BEAXTEHR, LER-ERT HEKES B

WHARLCIEREXEUERTHAKERTEEELEHR
R RS, EE B EERE 4, 1R 4 7]
W, +ERy HILEPHARLHEBELER S E ws
Y 416 X 1078, wy FH 14. 6 X 1078, wn, ¥
1.53x10° %, ws,/wy ¥ 30. 1, XU FRETE
X, MEtER-EARAYVHMAKEGHENIRETETE
HEXBFHETE N, BACNRE. HEH
B(Mg® ) 31~45,F8 39, LI K P EHLRIKTR
ARMBERBRCEY SO, MESREZSHH XL KT
A, FREET BEWE R SR W E XA
eh e A RS, M AT RSk B TSR EE

TE-ERT KB E R BT EBEXBIERE
XK EIRIATUE FRE, R\ H X B a8 860
EHAN, BARY TR,

F4 FREZLIB—FHWRERSXREITEHYEE
Table 4 Adakite chemical indices of granitoids from Tuwu-Chihu area, East Tianshan, Xinjiang
w(B) /% wg/10™¢
a3 A Mg* ws/wy wy/wy, SREE/10°% LREE/HREE &8Eu
S0,  ALOs MO Sr Yb Y
XBIERE
2K 56.03 13.36 0.58 31 300 0.8 11.3 21 7.7 71.07 5.43 0.79
B& 71.58 18.92  3.86 45 760  2.70 22.8 60 12.5 107.43 11.35 1.24
Fys ) 64.55 15.53  1.83 39 416 1.53 14.6 30.1 9.6 85.30 7.4 1.00
T+E-EFRT HAKIERTS
70.56 15.38  0.93 38.2 330 1.34  11.7 28.2 8.7 76.32 8.18 1.12

FUSBEEIE S @by R — KR B — A KAERHES .
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5 & H e R U R (R

T E-ERY RISy WG R,
HW/RBEME T IERTERRA L. E2EUAN:

(1) LE-ZERY KEAMBRY Ba 0K,
mARRZL

(2) £R-FEARHF M i X B - X B HERT AT,
VT AR 1 L 5 M R B i L HT B AR P
2. ZERPME X B &L R, A RHZE AR E
RHL IR ZE S AR B XA (B 4), ZHEVEEAEL:S
A XS ERE SRS C AAS LS SIR(FX
#5%,2000)

(3) bR kBB AL 43R T AR
AYHIBIX, UL, mEmPAEY B A KR
WRIMMBA A 2 Paramuirwoodia %, BT PA{AF
WHAPX; ZERUBAE EREY, & Giganto-
Productus . Kuichowphllum FREREY), B THH
H£PX, Bk, ZEMRRWEFA SR HFERZERA
SRAEYX RBFE, AT REA S AL R IR EFAE.

R 24U6ER , 1994 4R B R T 7 R 5 —H BT BA

TE1:5 AU A 4 LR P 65 km MR K
WA B b A R B ERE B A
PN ERBLE TR, 5K N B RS
B TEHERA LB, —SESMFELILE
BN ORI AAX (LR EART BHYE
EDRAGLX-B/R B RN EEILE., HEEED
K, T ZINPAEY RO B A (R RS
IWHE=HE —PH) A SHETHE - LEAER
KER. MIBENEFTR, BER>PAEKEKRR
HAEE, BRTILRAE Y. mMB4AE R
B HASE, I ATRE-ARE R HEKEE, B
ERBEHEKTREALXTHRE, A TR
HEB,RTHEMBEEE ARG, MH, i
ZmhrEyEAa R a Rt (Z0ENP A
wUtEER) , M S — A" KRB H P K S
N i RS IR G RtBE, HEL
EAEYX AR, AR EARR. Hi,1994 4 1:5 AN
DRI 00387 8 ) £ RS L B A 43 A (2002 SR — X
BB IXKX 1:25 AP HEE) . £5IA
R, EARSL RS =S AN R B T H R

2 2SR ;
AL X
INTFeT 7y X5

o 1 Rl Blew bl cels P 36
N [ B2 BXe-AuEEAe
(=13 e Jif=]i5 ¢ 100 km

A4 AR R BTN -3 B 4 A eg B (R SR R 7 R — X A BN 2002 4F 1:25 bR BB %)
1—HE RRBUURY  2—R P RREMEEE; 3R E AW LARE FERREEHEE 4R PERE T ARGEER R T2 kil
HEE;SRPERT TARATEAKNLE BEERE /A ERHWRAR; T B/ RERFEER;—B/RERFRANE; R
ABXRERKSE RKE ERRKES . KERE FRIERSEF,K5); 10—R; 11—KBH-KERENRN, R/RE w5 IR
HOR PSR ; 12— R A R I I 13—k R E MR MBI B ;14— RK R K B I G HE R E AL A=H; 15—F &

Fig.4 Geological map of the Haerlik-Jueluotage tectonic belt in East Tianshan, Xinjiang (modified after the 1:250000
regional geological map by No. 1 Regional Geological Party of Xinjiang, 2002)
1—Quaternary sediments; 2—Jurassic terrestrial clastic rocks; 3—Upper Carboniferous clastic rocks in Haerlik belt; 4—Bimodal volcanic rocks of
Lower Carboniferous Wutongwozi Formation in Jueluotage belt; 5—Volcanic-clastic rocks of Lower Carboniferous Gandun Formation in Jueluotage
belt; 6—Devonian strata in Haerlik belt; 7—Silurian strata in Haerlik belt; 8—Ordovician strata in Haerlik belt; 9—Intrusive rocks, such as gab-
bro, diorite, granodiorite, monzonitic granite and K-{eldspar granite; 10—Fault; 11—Dananhu-Dacaotan fault between Haerlik terrain and Jueluo-
tage terrain; 12—Kangguertage shear zone; 13—Localities of cool water type Angara flora fossils; 14—Localities of warm water type productoid,
FEostaffella, Spirifer and other fossils; 15—O0Ore body
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INEK, FLARER A R IR B BB K LS D B DL
RAERE, SEERRINES EHFRAPE
SERIEARE THRR —H)Z , AR R

(4) BP0 MR R R OBy U HF
MLER-ERT HEs @S, —EEERGE
PR e R B e B IR TR B R 7,
FHIN BB VI e B IE AR IR0 L T B4
JE RS B ETI = E RGN HEEE Y, il
5 Fn et AR LA B s R =N A SRR RS R .
AR SAAE T R AL PO RO AR BE A R], X R BY
P B AL PR AR Y TR T E LAY, BOF AR A
1 BRI F AR

T34t , e Wi— R B R RHE (S R B T A BE
B AR R SR DR ERLR) | B AR A I BY L0 R A
FEALXRSTHEERK-BREAWRNARLK
S gk BRI BRI RN 53X 3 RMWELR B E AR AR
AR, AN BB+ T R (o - A AR 8 b 5 KR B
) EHBRAH A B EERSES, UK
WEEEREMRA—RT .

6 WK B

LR, EEREFE L E- AR ST H
B BN T R TR M AR L
o, BT 5 A0 K TR AT R B B AR KL - TR A
HEEA X, B S ARKERRES KBS (K
BREKICE CKILFRIBE) . EERBRAL R ¥ 2 £

THREEHER

B 5 MELR-ERRAWEY BRY EAE
I—AFRXUE EREHE 2— KBTS
3—RSET AR 4 —BA TR
Fig.5 Metallogenic model of the Tuwu-Yandong Cu-Mo
orefield in Hami
1—Carboniferous volcanic rocks and tuff; 2—Plagiograniric
porphyry; 3—Cu-Mo mineralization zone; 4—Alteration zone

¥ W ALTEINEKIFTBASLEH
SO R AT 7 B A OT R R RO R AR — MR BA SR
7S MU BT R BA B B — X 3R BA B STREFINEE B, 5 0t —3F
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A Discussion on Problems Related to Mineralization of Tuwu-Yandong
Cu-Mo Orefield in Hami, Xinjiang

Liu Dequan', Chen Yuchuan?, Wang Denghong®, Tang Yanling', Zhou Ruhong', Wang Jinliang®,
Li Huagin® and Chen Fuwen®
(1 Xinjiang Bureau of Geology and Mineral Resources, Urumgqi 830000, Xinjiang, China; 2 Chinese Academy of Geological
Sciences, Beijing 100037, China; 3 Institute of Mineral Resources, CAGS, Beijing 100037, China; 4 Yichang Institute
of Geology and Mineral Resources, Yichang 443003, Hubei, China; 5 Resource and Environment Center of
Xinjiang, Urumgi 830000, Xinjiang, China)

Abstract

The Tuwu-Yandong Cu-Mo deposit is a super-large porphyry deposit discovered in recent years. Fossils
indicate that the host rocks are of Carboniferous instead of Devonian. SHRIMP dating results of zircons from the
host volcanic rocks give three groups of data, in which the ages from 334.6 Ma to 320 Ma indicate the rock-
forming epoch of host rocks, while the ages from 434 Ma to 426 Ma and the age of 260 Ma show other two
epochs of magmatism. The host rocks of mineralization are plagiogranitic porphyry rather than dioritic por-
phyry. The orefield is located in the Jueluotage tectonic-mineralization belt, not in the Haerlik belt. The adakite
features of the porphyry rocks in the orefield and the Carboniferous granitoids in this region suggest good
prospects in search for porphyry-type copper deposits in East Tianshan region.

Key words: geology, ore-forming and rock-forming ages, porphyry copper deposit, adakite, Tuwu-Yan-

dong, Xingjiang
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