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Abstract

The Tuwu and Yandong copper deposits, located in the southern segment of the Dananhu-Tousuquan island arc
belt, are important parts of the Central Asian Metallogenic Belt. According to the crosscutting relationships and
mineral assemblages, the mineralization in both Tuwu and Yandong copper deposits can be divided into three peri—
ods: the porphyritic-mineralization period, the overlapped-mineralization period and the supergene period. The por—
phyritic-mineralization period and the overlapped-mineralization period are the metallogenic periods of copper in the
Tuwu copper deposit, while the overlapped-mineralization period is the most important copper metallogenic period
in the Yandong copper deposit. In addition, the associated molybdenite mineralization was mainly existent in the o—
verlapped-mineralization period in Tuwu and Yandong. Therefore, the molybdenite Re-Os ages (326.2 ~322.7

Ma) obtained in previous studies should represent the age of the overlapped-mineralization period in the Tuwu and
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Yandong copper deposits, and the porphyritic-mineralization, with the age of 341.2 ~333.9 Ma, is the result of
the ore-bearing plagiogranite porphyry (339 ~332 Ma). The emplacement of quartz albite porphyry ((323.6 =
2.5) Ma) is thought to have caused the overlapped-mineralization which destroyed and modified the previous por—
phyritic-mineralization.

Key words: geology, Tuwu and Yandong, copper deposit, metallogenetic period, porphyritic-overlapped min—
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Fig. 1 Tectonic scheme of the Eastern Tianshan Mountains ( modified after Qin et al. 2003)

1—Middle Tianshan block; 2—Gangou Early Paleozoic ophiolite belt; 3—Harlik island arc; 4—Gangou Silurian foreland basin; 5—Kangguer ductile
shear zone; 6—Yamansu island arc; 7—Dananhu-Tousuquan island arc; 8—Magmatic Cu-Ni sulfide deposit; 9—Ag-Pb—~Zn deposit; 10—Ag-Cu

deposit; 11—Pb-Zn deposit; 12—Au deposit; 13—Cu deposit; 14—Fe( -Cu) deposit; 15—Fault; 16—Buried fault; 17—Geological boundary
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Fig. 2 Geological map of the Tuwu—Yandong orefield ( a modified after Shen et al. 2010) and geological map of the Tuwu
Cu deposit (b) and Yandong Cu deposit ( ¢ modified after Xinjiang No. 1 Geological Party 2012)
1—CQuaternary; 2—CQuaternary alluvium deposit; 3—Quaternary residual and slope deposit; 4—Jurassic Xishanyao Formation; 5—The second lithol-
ogic unit of Carboniferous Gandun Formation; 6—The first lithological unit of Carboniferous Gandun Formation; 7—The fifth lithologic unit of
Carboniferous Qieshan Group; 8—The fourth lithologic unit of Carboniferous Qieshan Group ; 9—The third lithologic unit of Carboniferous
Qieshan Group; 10—The second lithologic unit of Carboniferous Qieshan Group; 11—The first lithologic unit of Carboniferous Qieshan Group;
12—Quartz albite porphyry; 13—Monzonitic granite; 14—Plagiogranite porphyry; 15—Diorite porphyry; 16—Granite porphyry; 17—Diorite;
18—Granite; 19—Copper orebody; 20—The projection position of concealed orebody; 21—Fault; 22—Geological boundary
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Fig. 3 Alteration and mineral paragenesis of the Tuwu Cu deposit



56 2016

0.3 mm 0.03 ~0.1 mm ;

° 2 km 0.1 mm 0.3 mm,
( 4a) 1 ~3 mm ( 4h).
° (2)
) 2
( 4b). - ( 4c).
- ( 4c) - -
4d) ’ - + + *
0.5~1 3 o
mm mm ( 5a.5b) ;
0.1 mm : ’ ’
N ( 5¢)o
0.03 ~0.1 mmo -
R 0.05 ~
- 0.03 ~
0.1 mm : 0.1 ~0.2 mm
.1 mm
.1 mmo - - ' - -
1 ~5 mm N 1
B ~2 mmo - - +
.2 ~0.3 mmo ( 5d)
. S ( 5e)o
. 2 o >
0.2~0.5 mm o
0. 05 mm X ( 5.
0.1 mm ; . (3) .
~ ( 4ex4f) ~ o

- 0.1 ~0.3 mm; 5 o



35 1 : - 57

Cep— ; Chl— ; Ep— ; Mag— ; Bi— ; Qu— i Ser— . Py— i Kfs—

Fig. 4 Representative hand specimen photographs and microphotographs of the Tuwu Cu deposit ( porphyritic-mineralization period)



58 2016

a. Epidote stockwork in the propylitic wall rock; b. Plagiogranite porphyry with potassic ( K-feldspar) alteration ; c. Veinlike and disseminated magne—
tite-biotite assemblages in the potassic altered ( biotite) host rock; d. Magnetite-quartz vein; e. Quartz—chalcopyrite stockwork cutting phyllic altered
wall rock; f. Phyllic alteration; g. Quartz—halcopyrite vein; h. K-eldspar-chalcopyrite—chlorite assemblages in quartz—chalcopyrite vein

Ccep—Chalcopyrite; Chl—Chlorite; Ep—Epidote; Mag—Magnetite; Bt—Biotite; Qtz—Quartz; Ser—Sericite; Py—Pyrite; Kfs—K-feldspar

a. - 7 b - HCR - - - 5d
- - - ;e - - - o f. - -
Cep— ; Anh— ; Cal— ; Chl— ; Ep— ; Mag— v Qz— ; Mo—
Fig. 5 Representative hand specimen photographs and microphotographs of the Tuwu Cu deposit ( overlapped-mineralization period)
a. Epidote-chalcopyrite veins cutting the propylitic wall rock; b. Epidote-chalcopyrite stockwork in the potassic altered plagiogranite porphyry; c. Epi-
dote-chalcopyrite-chlorite—quartz assemblage; d. Calcite-anhydrite-chalcopyrite-chlorite vein; e. Quartz-magnetite vein replaced by molybdenite—
chlorite-anhydrite assemblage; f. Chloritequatz-ealcite vein in propylitic host rock

Cep—Chalcopyrite; Anh—Anhydrite; Cal—Calcite; Chl—Chlorite; Ep—Epidote; Mag—Magnetite; Qtz—Quartz; Mo—Molybdenite
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al.

Chl— ; Ep— ; Mag— y Qtz— ; Py—
Fig. 7 Representative hand specimen photographs and microphotographs of the Yandong Cu deposit ( porphyritic-mineralization
period)
a. Mafic mineral of wall rock altered to chlorite and epidote; b. Quartz-magnetite vein with alteration halos of epidote and chlorite cutting
propylitic altered host rock; ¢ d. Quartz—pyrite vein

Chl—Chlorite; Ep—Epidote; Mag—Magnetite; Qtz—Quartz; Py—Pyrite
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Fig. 8 Representative hand specimen photographs and microphotographs of the Yandong Cu deposit ( overlapped-mineralization
period)
a. Anhydrite—chlorite—chalcopyrite-calcite vein cutting quartz vein; b. Microphotograph of chalcopyrite-calcite-anhydrite—chlorite assemblage; c. Quartz—
magnetite vein overprinted by chalcopyrite-calcite-anhydrite—chlorite assemblage; d. Quartz vein overprinted by chalcopyrite-ealcite-anhydrite-chlorite as—
semblage; e—Pyrite replaced by chalcopyrite; f. Molybdenite intergrowth with chalcopyrite-anhydrite-epidote assemblage; g. Exsolution of chalcop—
yrite and galena within sphalerite; h. Chlorite-quartz-calcite-anhydrite vein in wall rock
Ccep—Chalcopyrite; Anh—Anhydrite; Cal—Calcite; Chl—Chlorite; Mag—Magnetite; Qtz—Quartz; Py—Pyrite; Sp—Sphalerite; Gn—Galena;
Mo—Molybdenite
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;o d. e f. - _ _
Cep— ; Anh— ; Cal— ; Chl— y Qtz— , Ser— , Py—
Fig. 9 The quartz—pyrite—chalcopyrite vein in the plagiogranite porphyry (a b «¢) and the quartz albite porphyry from the
Yandong Cu deposit (d e f)
a. Quartz—-pyrite-chalcopyrite vein in the plagiogranite porphyry; b. Chalcopyrite-anhydrite assemblages cutting pyrite; c. phyllic alteration rock over—
printed by chalcopyrite-anhydrite-chlorite-calcite assemblage; d. Quartz albite porphyry; e f. Chalcopyrite-anhydrite—chlorite-calcite assem—

blage in the quartz albite porphyry

Ccp—Chalcopyrite; Anh—Anhydrite; Cal—Calcite; Chl—Chlorite; Qtz—Quartz; Ser—Sericite; Py—Pyrite
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