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Abstract: The Ahangaran Pb(Cu) deposit is located in the Sanandaj—Sirjan metamorphic zone of the Zagros orogenic belt, a Cenozoic

continental collisional zone between Arabian (south) and Iran(north) blocks. The deposit is hosted in Lower Cretaceous dolomitic
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limestone and has conformable and lenticular orebodies and bed —crosscutting ore veins. Pre —ore stage of minerals are fine —grained
quartz, and ore stage of minerals are composed of dolomite, barite, calcite, coarse—grained quartz, galena, chalcopyrite, pyrite, and
tetrahedrite. The study of the fluid inclusions shows that the ore fluids are a CI"—Na' —Ca”* —~Mg”" system, with homogenization
temperatures from 108°C to 210°C and the salinities from 7% NaCl eq to 29% NaCl eq. Combined with data of C=H—O isotopes from
ore stage hydrothermal gangue minerals and associated fluid inclusions, the authors hold that the ore fluids were mainly derived from
basinal brine, with or without contribution from magmatic fluids. The mineralization process led to the dissolution of the host
carbonate. The §*S values of barite range from 18.7%o to 22.7%o, and sulfides range from —3.1%o to 9.7%,, suggesting that the
reduced sulfur was probably the result of biological sulfate reduction(BSR). But this does not exclude the probable contribution of
reduced sulfur from thermochemical sulfate reduction ( TSR). The **Pb/*" Pb,*” Pb/*™ Pb, and **Pb/*** Pb ratios of galena are
18.4083~18.454, 15.6512~15.6548, and 38.5628~38.5515, respectively, which are similar to those of the other Pb—Zn deposits in
this region, i.e., the Malayer—Esfahan carbonated—hosted Pb—Zn metallogenic belt. It is suggested that their metals were derived from
the same upper crustal rocks. Although the Ahangaran deposit shares some similarities with Mississippi Valley—type( MVT) deposits, the

enrichment of ore stage quartz and copper sulfides suggests that the deposit may be classified as a magmatic —related carbonate —

replacement—type deposit.

Key words: geology; mineralization; genesis; Ahangaran; carbonate replacement—type

REE T A T a7 RS b b v P S, ) 7R R AE i
1000 km FIRIRTTEFIRE B 0 4 BRI B Z A
PEOT R B 2 —P7) Herp LT R LR B
S AR L N N A B R
X Z—, it Al [ g PG ) JE R RO A% 2
R84 HT | Sanandaj —Sirjan 28 i Al Urumieh —Dokhtar
HIA ) A Sanandaj —Sirjan A8 BT & — 4%
R ARE IR S AT, K4 1500 km, $& 200 km, A
BEAVE AL — BAE o B AR B o, 7 A UK B R
B b I AEA /NSRRI i i ER
IR — Bk R R R A A Y B LT AL T
Sanandaj—Sirjan 28 5w P HRTE &8 100 £ 40
R (R R T ZA R ANEVEYEE (4 57 R, 4N
IranKuh ,Emarat , Ahangaran | Tiran ZEWR(E ), 1T
FAOZ A7 N BB A 2 5 KA Trankuh 7 R A
1 R BWFIE AR, X5 P A R B 58 A B ARG
59, JUH: Ahangaran 5K, 5if AJL-F- 3% A X0 PR
WO BRABIRITSE , S 3 1 SCF S ml A5 ) 2 /9 5Ok
/b . Momenzadeh &5 3= 85 1o WY A FEE T 0F
FEXZH PRI SRR IE HEAT 1 ] SRR, ORI IR
FEV B IR ; Zamanian 38 15 BF 55 %0 PR A9 0 4 3
AR AT SRR B B 1) T A R U )
PUPY LA BL(MVT) B R , SRTIT, ib A AR 2 [
PR, Az PR A A Ui AR K ™ 4 3 ok 15 ) T
AIBFFE L T-AL T2 11, 7 R R AN B 50 P H AL
WIRPY A RN GRS . A LLL Ahangaran B K
IBEFERS G, T8 O TSI PR 5 5 67 A R AE L i
L ARRAE B Bk — 4R S % BT AR R & IR

T L A A R ) SR R, £85I R Y
BA

1 DX S

Ahangaran #5 (4 ) " R T Sanandaj —Sirjan 2§
FEAHFPEALER (& 1) . Sanandaj—Sirjan 7% JFUHF A A1
S B ARXTTR 5, 8 04 ey 2 e A AT 2 FRR
aORCE KRR INE L R e el
A B = B i = & 1R I A
MR GRAT PR B AR e R b e o,
JEHE B A L e A AR PR B AR DR, 4 7 i
ML A REBUEIE A 5 Z BRI e A B A
JELRGE REUA UK EE Y R AR L
]t BN AN SR AP I S ) Q12 T i
ZRYUAR TR Bk A A A s M DXt S A
NG RPN R L AR P e P u i S
JRAEHT, b e = il A 75— S0 v v A DR A A
WEA RIS AR L, JE MR KBS A0 R R
MRS I RS A 0 e A T 2
Wi g e A AR T, HAI, A1 P SR e i
3 TR TR A e A R R A

Sanandaj—Sirjan 72 JiH PN S 32 2 1 W JE 4 3 AR
N NW—SE 5 [l A4 17 AR i (18] 2) , x4
{Eaicard o L M 1 G R B N S8 -3 = S R 2
B ART HE F R T LUB 1 e A AT E T
WiJZ 30 e BT 2= | R A KGR A A G
REEWIR 2V =B ol e )=, B 2=
LR, 25



39K F 10 BRI S ] Ahangaran 8 (H) 0 REFAE K B8 A 1627
50°E 60°E
AN LT L I
M NT NS RN ~
R ek T \
e PE .
t:r/ﬁr Bada N Sanandaj-Sirjan
) - A
AN -
Urumiyeh-Dokhtar
RN
35°N
o
F—] s
30°N & ek
[ o |mers
[ o s
B 1 A B AR 3 A 3 2H R T M Ahangaran R B (B S % 500k7] )
Fig. 1 Main tectonic elements of Iran and location of the Ahangaran deposit
35°N
34°N
33°N
N D\ T
SAnjireh?\ ‘
—— 3 () W2 X Tiran R
- R W —32°
— LEWZ 32°N
— WEMWR ]
= i N
© Pb-ZnW" K A \\\

54°E

P2 Sanandaj—Sirjan 22 B H i DX BT A e B HISZR —BPH 0T v Sl 3 B BE A PR M (482 7% Sk 14] #5200

Fig. 2 Fault patterns in central part of the Sanandaj—Sirjan zone and the distribution of major Pb—Zn deposits in the

Malayer—Esfahan metallogenic belt
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Fig. 3 Simplified geological map of the Ahangaran ore district
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quartz from the Ahangaran Pb ( Cu) deposit and
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Table 4 C and O isotopic compositions of calcite

from the Ahangaran Pb ( Cu) deposit %0
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HGL12-1-3  Jifff -3.0 20.1
HGL12-11-2  Jifffr -1.7 17.8
HGL12-11-4 0 2.7 19.7
HGL12-11-9  Jif#f 1.4 19.6
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Table S Sulfur isotopic compositions of sulfides

in the Ahangaran Pb (Cu) deposit
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in the Ahangaran Pb (Cu) deposit
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