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Abstract

Tongling is an important ore cluster in the Middle-Lower Yangtze River Fe-Cu-Au-polymetallic metallogenic
belt. Fenghuangshan is one of the seven ore fields in Tongling area. It is located in the southeast of Tongling City,
and in the middle part of Tongling-Daijiahui tectonic-magmatic-metallogenic belt. Re-Os isotopic dating and C, O,
S, Pb isotope geochemistry were analyzed in this paper in order to discuss the ore-forming ages, characteristics of
the ore fluid and sources of the ore-forming materials. The results show that the ore-forming ages of the Fenghuang-
shan ore field are between 140.9 Ma and 142.2 Ma. The 8"C,,,; values of the ore-forming fluid are from -4.3%o
to +2.9%o. It is suggested that the carbon in the ore-forming fluid has the feature of multi-source, which is from
magma and the surrounding carbonate rock. The 800w Values of the samples rang from +10.7%o to +13.2%o, im-
plying that the magmatic fluid is dominant in the ore fluid. The &S values of sulfides vary from +0.2%o to +6.5%o,

indicating that most of the sulfur in the ore fluid was derived from the magma, partly probably from the mantle.
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The characteristics of the lead isotope are similar to those of the sulfur isotope. w(Re) in the molybdenite range

from 47.1x10°° to 103.2x10°°, revealing the characteristics of crust-mantle mixed sources.

Key words: geochemistry, ore-forming age, the source of ore-forming material, Fenghuangshan ore field,

Tongling in Anhui Province
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Geological sketch map of intrusive rock and ore deposit distribution in the Fenghuangshan ore field
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Table 1 Re-Os isotopic age dating of molybdenite in the Fenghuangshan ore field

w(Re)/(ng.g") w(™Re)(ug.g") w('0s)/(ng.g") HixlEEH/Ma

IR RS m/g BUREAL B
MEM #2 WEl RE WEE 1% el R
fliAsh XRC 0.00114 47.11 034 2961 021 6961 068 1409 2.2 =110 m RS {4

25601l FHS-14 0.00103 10320 0.68 64.86 043 1539 1.1 1422 2.0 —440mPECM3TIISH (&
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Table 2 The C-O isotope compositions of hydrothermal calcites from the main

deposits in the Fenghuangshan ore field

W BT EEB 883C, /% 380, /% 850y gyow/%0 HURE B

BRIk TST-1 AR 4.3 -19.9 103 -8 mHECRY 1 501k

Gilinh ISC AE-HRALY 0.3 -17.6 12.7 -10 m BRI

RN LTX AR -2.0 -16.9 135 +90 m Bt I 5014k
FH-12  fifREh 0.9 — 10.7

Zybiill FH-91  BRARE: 1.9 — 11.4 PRTAEESE, 2011
FH-58  fkiRsh 2.9 — 13.2
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Table 3 The S isotope compositions of sulfide
minerals from the main deposits in the

Fenghuangshan ore field

IR FES 0 8%Sycor/%o HURE A
RFEW ZIS N 6.5 ZK67 FLFLIE 992 m
TST-1 éﬂl—!ﬂﬁ]@-‘ 2.1 -SSmL{"Biﬁ‘é%I%@Lﬁi
ilisk
TST-2  tEHiH" 23 -100 m355 £k YMI'S-# {4
2l 1 YYS-1 02 440 m 1 EF CM37INE- 14
247 P - L =)
YYS-2 BERH 4.0 e -
WY LTX R 10.5 +90 m H B
4xilivh JSC kT 3.5 -10 m BRI,
WK QST wWikw 47 +183 m M BRS04
FH-119 ##0" 2.1
FH-121 #&4k4- 2.4
2l PRIBAEEAE, 2011
FH-122 #4k0" 2.9
FH-126 #EkH" 0.8

By B 1 4 JE AL 7 AR S EAT T A TR 3R 4
ik o I AR B A 298P 2P L YU PRl 7E 38,118~
38.529 ], F-2{E K 38.347; 27Pb /2%Pb L (TG FEI 7E
15.524~15.638 Z 1], "F-3{H > 15.574;2°Pb/2%Pb
JEHIFE 18.250~18.562 Z [a] ,SF-X{E A 18.379(F4)

5 1 i

51 RBH B
AT B B 2, 6 M AR A B A

x4

VEFHI bR 0 12415 5o 3 2R X, LAk, Bl
B BT AR R Wi 25 ¥ SR 1) Re-Os [R13
FEAE N BRI E BT A B i 7 35 (Selby et
al.,2001; Stein et al.,2010) . #F5%F W, 4 b5 Ml X 7
BRES BE R AR A S A1 U-Pb AR % R 152~132
Ma (A ¥4, 2003 ; Wu et al.,2017) , RUELLL A AL
J& F = B AS R M R S, & A U-Pb AR % Ol 139~144
Ma, P24 (2010a) X 2R FRUEL LV B R (4 7 7
WEARWRE S EAT T Re-Os [Al i R 4F , Hi AR IR
S 139.1~142.0 Ma, B 5 3C55(2004) $R 1555 FH 1L 7
P RE AR HE A AR U AR S M 136.9~141.1 Ma, Liu %%
(2018) W5 T WfiF 111" FH B4R A A S8 PR 22 18] 1) AL
PR A IZ 0T P 7 L A2 08 U5 2 o
He b 5 KBTS KRS B =W =R A S TR
137~141 Ma( R A H55,2013) , 5 &N 45 K AY
AT AR —E0(137 Ma). SR, 95 2 55 (2008) X
AT i 4 BR AR AT PR HEAT T RS, RAS B4k Re-Os
AEIA A (126+1.1)Ma, I T X 5 R A A S
A & PRIG IR T

PRLIE 0 Bz b, DX AT B8 A7 A5 2 30 ™ g5, 55 —
IR AW A 137~141 Ma (8 4 87 IR 8T =514, 2R
AR A 126 Ma FOER BT IR BT FE L AR
SO JRUE LA™ FH A i 87 R 8 7K I8 4 A K Y
WE BB RE 5 HEAT T Re-Os [A) 7 Z AR IS I . 45
FEW AN o 4 B R R R B XA S R (140.9+
2.2) Ma, % K I 8 00 R M 40 0 B AR % O
(142.242.0) Ma, 5 i bz # IX Cu-Au A" R 19 B4 B
REAR—FHEHX 2N RS LRE BT IR
J& T i) — W F A, 25— e W . Bk
AL, DX T A T B AR R A RS S

REWLT BEZ4 R R AR AR HIER

Table 4 The Pb isotope compositions of sulfide minerals from the main

deposits in the Fenghuangshan ore field

WK k5 L7 Pb28/Pb2  Pb207/Pb204  PH206/Ph204 HUREL
) TST-1 H 38.529 15.594 18.483 =58 m Bk 1 S0k

PR TST-2 B 38.166 15.545 18.279 —100 m355 4 YMI'5 7" &
YYS-1 HOHA 38.484 15.586 18.562

2yl 1l —440 m B CM37 11 S 1k
YYS-2 Wk 38.118 15.535 18.291

PAAE] LTX HE 38.524 15.594 18.506 +90 m 1B [ S5k

Gl JsC LR 38.126 15.524 18.280 -10 m 1 BER Y

K QST pit 3 38.483 15.638 18250  +183 m BRI 514k
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SEAE O BT (Veizer et al., 1980) . A SCxF 5% [ 4k1113k
HAAT PR L 4 1 v R 4 R RN T R A R 1 3 4 T A
AR EAT TR RN R, HE 81 Cy ppp 1H A —
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EINEp=
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KRR I vk o MR i B 80y gmow 1H
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o CVPDB'6 OVsMow@ﬁPrEP(EM) j(ig ﬁnuf_L:F
A6 10 25 3 Bl P B FLRf 0, 2 B R T A4 v iR oK DL
W R F . KT IR G AR 5 m R W
UESE T 3X — . Liu %5 (2018) BYBF5E 2 07, 46 5 i
F LA B LA 0 KA S AL A A T R AR
WAERT 2 B AT B U R NI A 2 W g
7 U5 Jo 0 43 4 il %) 7 0, W R ) o R T
AR, W e g IR AR IR . A gL i 8D Al
3180 {43 & —71.5%0~—80.4%0 F1+4.51%0~+8.97%0;
J5 i A ) 8D AE L8150 {8 43l J& —60.9%0~—70.7%o
FI+4.419%0~+4.91%o , 5 55 3 7K B3 BBl — 2, 158 BH 1l
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Fig. 14 The 8"Cy ppp-8"*Oy.syow diagram of calcite from tne main deposits in the Fenghuangshan ore field
(base map after Liu et al., 1997; Mao et al., 2002)
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PRRFTIRAE I Z AT R R Y OC R o 2hybel 1l Bk
sk e TR SR R AT DA Y B 4 e B Ak A 7
R b 10 A T 07 38 4L B N 3t TR e Y, 3k S 0™ PR A
k4 11 298Pb2%Ph LU AH 7 38.118~ 38.529 2 [i] , “F- 3
41 38.347; 27 Pb/2*Pb L {HAE 15.524~15.638 Z [1] , *F-
Y174 15.574; 2Pb /***Pb HL{E 7F 18.250~18.562 Z [H],
SR 18.379(F24) , 1E Zartman 4 [R) v 25 4 i AR X
F A (B 1S) 458 IR A 8 4 Tl 60 38k T 1
Lty B HC 55 1l DX 2 [R] 5 B B A 30 A v A 24—
ST RER H Hb

Ak, Re-Os AL R 73 AT BR i il B AR 41, ik
AT LRGSR B W KR . P58 3, A ifi—
FEIR 5 IR —5 I, 0 R RS AT T w(Re) 12 W [
%o A 9 5 A M K 51, ME 4R B w(Re) A ( nx
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Fig. 15 Lead isotope diagram of the Fenghuangshan ore field
(base map after Zartman et al., 1988)
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DA 5 53 7 (0 8 DR 5 98 5 M 5 ) S R A 5338
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2014;2017) PR, AR EAT i 5 s o3, oAy 7 TRk
Ire A ATER L RCE R S US55 R R A
B PEHE T AR E A A SRR Xie 5 (2012) IS
AR BN E AR A 7E EMI AL AT EM2 B 4R b
% T 0] B b DX A7 3 2 o s LS ) e o by | S
JEFIZ A 1 & B A T 2 e i U A I
WALA R b I RS R85 AR, B U HE R
Fro RDLEI A B I RS, SV 75 T RAIR
I B 2535 3 s AOE i 22 B AV 25 9K B (W
etal.,2017) . Bl X3k 8 KA K i AL IR 2
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