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Fig.1 Sketch geological map of the Yueshan orefield
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1 REKEH EEZTREFE( , 2008)
Table 1 The characteristics of main ore bodies in the Anging Cu-Fe deposit

(m) (m) (m) (x10°1) (x10°1) (m) (m)
1 Cu-Fe >1000 400~600 28 >2340 >33 -185 -900
2 Cu-Fe 419 354 19.4 558 6.56 -236 —-600
3 Cu 400 50~260 4.35 1.295 +22 -215
Fe-Cu 1250 142 20.87 891 1.72 -335 -920
I:1 F6 ’
- 2 > 1 :
) ( 23,1 :
g |
: : ( 2b)
: : ( 2,
, : ( 3a),
( 2 2

®2 RERMUT SRR FEWET KD THE L
Table 2 Zoning of mineralization in the Anging Cu-Fe
) ; - deposit and typical skarn-type Cu deposit

, ; ¢ )
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2 —400 m @@ 1 1 (b)( L2008 )

Fig. 2 Distribution of the ore bodies in —400 m (a) and the 1 cross section of No.1 ore body (b) form the Anging
copper-iron deposit
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Fig. 3 Textures and structures of the ores in the Anqing Cu-Fe deposit
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Table 3  Sulfur isotopic compositions of sulfide separates from the Anqing skarn-type Fe-Cu deposit
5%S (%o) 53 (%o)
As00-5 Po -11.25 Azso-8 Py 10.90
Az Po -5.81 Asez Py -4.72
A1s3.06 Po -11.21 X7 Py —4.59
Aoso.3 Po -11.17 Azss Py -3.78
X3 Po -3.66 As Py -3.23
Asso-3 Po 18.78 Y114 Py -0.71
Arz Po 19.24 A, Py 1.00
Y200 Po 6.11 A7.y Py 1.37
A Py -6.71 As Cp -9.75
Azso-1 Py 10.80 As00-7 Cp -11.2
X, Py 11.39 Ailgos Cp -8.32
Y363 Py 11.78 AQ-1 -520m Cp 1.60
Ao Py -9.08 AQ-2 -520m Cp 6.80
Aus0.3 Py -9.48 AQ-3 -520m Cp -5.20
Y17 Py -5.34 AQ-4 -520m Cp -3.60
Xs Py 4.49 AQ-5 -520 m Py -5.80
3.50~4.80 AQ-6 -520m Py -6.50
26.10 AQ-7 -520m Py -3.90
25.37~34.41 AQ-8 -520m Py -3.50
5.40~9.00 AQ-9 -520m Cp -2.40
Py 9.00 AQ-10 -520m Py -1.10
Py -17.91 AQ-11 -520 m Py 1.60
ZK26 Py -16.70~-17.80 AQ-12 CKW1 Py 8.40
Q-Py Py 3.40 AQ-13 CKW1 Py 6.40
- -17.91~-31.06 AQ-14 CKW1 Py 10.60
Py 4.99~9.62 AQ-15 Py 13.00

: Cp. ; Py. ; Po. ; AQ-1~15 , (2005)
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Table 4 Carbon and oxygen isotopic compositions of the marbles and calcites from the Anqing skarn-type Fe-Cu deposit

50 (%) 30  (%o) 50 (%) 5°Cppr(%o)
G-1 « ) 21.21
z-1 7.00
z-2 9.80
z-3 1 -280m () 17.50 1.00
Z-4 8.25 9.32
Z-5 (6 ) 5.97 9.87
Z-6 (20 ) 4.20 10.26
z-7 7 ) 6.35 8.48
TZ-1 (4 ) 11.48 7.24
TZ-2 1 9.70 4.01
TZ-3 1 9.39 4.00 -3.33
TZ-4 1 9.90 3.14 -1.20
TZ-5 () 6.33 -1.68
TZ-6 10.85 10.81
AlT1n-3 1 -180 m « ) 16.50 1.50
AM18-K11 ZKW18-4 () 15.10 -0.50
AMS56-1 -560 m () 16.90 -2.80
AZKW18-2-40 ZKW18-2-4 () 17.90 2.00
AM57-4 -574m 15.20 5.43 -0.10
AM57-7 -574m 15.00 5.23 -0.10
AQF6-7 1 -460m  Fe 17.10 7.33 -0.50
AMS56 -563 m 16.70 6.93 -2.90
AMS56-3 -563m 16.30 6.53 -2.50
AMZL4-1 -563m 17.20 7.43 -3.70
A1Cp-C1 1 —460 m 10.70 0.93 -0.90
ACK26-96 1 13.00 3.23 ~5.50
©G-1 (2000); z-1~7 (1997); TZ-1~6 Zhou et al.(2007); 8'%0
1000Inac . =4.01x10%/T%—4.66x10%/T+1.71 ( ,1999), T ( ) 260 ‘C+273.15 ( , 2008)
260~300 C, pH 5.1~6.7, ( 4), ,
(Igfo,=—18~-25)
(Igfo,=—23~-35) (Zhou et al., 2007, ( ) ,
, 2008; , 2013) (2005) , 8%s
, , , pH , 13.00%0~34.41%o, 84S >25%0
S0,/H,S ( 3), 8%s 3.50%0~4.80%o,
3%s : , 8%s —16.70%0~
H,S , —31.06%0
: : (
, 1986; , 2014; , 2014)
5 - ( , 1980; , 2004;
, (  5a), , 2013; , 2013)
8%s 0~3%o , , 3%s

(Pan and Dong, 1999)

5%s

—6.5%0~6.8%o,
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Fig. 5 8%S values of the representative skarn-type deposits from the Tongling-Anging district (a) and average 5*S
values in the mineralization zonings of the Anqing Fe-Cu deposit (b)
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Sources and Evolution of the Ore-forming Materials in the Anging
Cu-Fe Deposit in Anhui Province—Geological and S, C, O Isotopic
Constraints

YANG Guangshu®, WEN Hanjie?, HU Ruizhong?, FAN Liangwu?®,
YAN Yongfeng', MAO Zhibo' and WANG Kai'

(1. Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093,
Yunnan, China; 2. Institute of Geochemistry, Chinese Academy of Science, Guiyang 550081, Guizhou, China; 3.
Beijing Sinoking Resource Company, Beijing 100012, China)

Abstract: The Anging Cu-Fe deposit is one of the representative large Cu-Fe deposits along the Yangtze River in Anhui
province, with controversial metallogenic mechanism. Based on the ore-forming geological characteristics, this paper
focus on the sulfur, carbon and oxygen isotopic compositions of the ores and surrounding rocks, and discuss the sources
and evolution processes of the ore-forming materials. The Cu-Fe deposit occurs in the contact zone between the early
Yanshanian Yueshan diorite and Triassic marble, with clear horizontal zonings in the skarns and ore bodies. The garnet
skarn and thick massive magnetite ore body commonly occur within the external contact zone, which have clear
boundaries with the surrounding rocks; whereas the diopside skarns with disseminated copper sulfide commonly occur
within the internal contact zone and show gradual and transitional relations with the diorite. The %S values of the ores
range from —6.5%0 to 10.6%0, and show a V-shaped trend from the diorite to the outer marble. This compositional
variation indicates that most of the sulfur may come from magma, with involvement of some pre-Triassic clastic strata
sulfur and Triassic marine sulfates in the later stage. The "°C values of the gangue minerals range from —5.5%o to 2.0%o,
which decrease from the external contact zone to internal contact zone, indicating that the carbons of the ore-forming
fluids may be mainly derived from magma, with some Triassic carbonate stratigraphic carbon involved. The marbles
nearby the orebody show 5'°0 values lower than those of the Triassic strata, indicating that they have been remolded by
the low §'®0 magmatic hydrothermal fluids. The magnetite have some magma filling geological features and extremely
low 8'°0 value, may be the result from the filling of the high temperature iron-rich fluids along the contact zone and
fault. This study shows that the ore-magma filling type and hydrothermal-metasomatic type ore bodies coexist in the
Anging Fe-Cu deposit. The immiscibility between iron oxide and silicate melt occurred in magma chamber, which
resulted in the formation of iron-rich fluid. The fluid migrated upward and eventually precipitated in a favorable tectonic
area or contact zone, and the magnetite ore bodies were formed in the outer contact zone. By the later fluid mixing,
filling metasomasis, and water-rock reaction between the differentiated hydrothermal solutions and diorite, the copper
ore bodies and the copper-bearing altered diorite were formed in the internal contact zone.

Keywords: Anging Cu-Fe deposit; skarn; sulfur, carbon, oxygen isotope; ore-forming process; ore-forming material sources



