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Abstract: The intermediate-acid intrusions in northern Anhui Province of Xu-Su arc were formed by multi-stage
magma, and a series of skarn (Fe)-Au-Cu-(Mo) and Fe-Cu deposits related to these intermediate-acid intrusive
rocks have been developed. In this paper, the authors studied the zircon U-Pb age of diorite porphyrite which hosts
the Wangchang skarn-type iron deposit and Re-Os isotopic age of the molybdenite in the largest skarn-type gold de-
posit (Yangqiaozi Au-Cu deposit) in this area. The LA-ICP-MS U-Pb weighted age of the Wangchang diorite por-
phyrite zircon is 132. 1+1. 9 Ma, and the Re-Os isochron age of the molybdenite in the Yangqiaozi deposit is
130. 0+3.2 Ma. The authors systematically summarized the diagenetic age, mineralization type and metallogenic
regularity in this area. It is considered that the magmatic rocks in this area can be divided into four stages, and the
deposits can be divided into four types. Specifically, the first stage magmatic rocks are early Neoproterozoic mafic
intrusive rocks (diabase), which are related to the diamond deposits. The second stage magmatic rocks are inter-
mediate acid intrusive rocks formed in the early Jurassic. The third stage magmatic rocks are the Early Cretaceous
intermediate-acid intrusive rocks, which are related to skarn type Fe deposits and skarn type (Fe)-Au-Cu-(Mo) de-
posits. The fourth stage is late Early Cretaceous acid intrusive rocks. The magmaic Cu-Ni deposits related to mafic
intrusive rocks were discovered, but there has been no chronological research reported yet. The Fe and Au-Cu min-
eralization related to intermediate acid intrusive rocks have been widely developed, but just a few Cu-Ni and dia-
mond mineralizations related to mafic intrusive rocks have been discovered in the in northern Anhui Province of Xu-
Su arc. The magmatic rocks in the study area were formed in the extensional structural environment of the North
China Craton, but were controlled by different geological events. The large-scale diagenesis and mineralization ages
in the area are concentrated in the Early Cretaceous, which was probably related to the destruction of the litho-
sphere of the North China Craton. The chronological and geochemical data of magmatic rocks and mineralization in-
dicate that there may be a hydrothermal gold polymetallic deposit similar to the Jiaodong area in the deep Xu-Su arc
area, which provides a reference for future prospecting in this area.

Key words: Xu-Su arcuate structural region; zircon U-Pb dating; Re-Os dating of molybdenite; intermediate-acid
intrusive rocks; Yangqiaozi Au-Cu deposit
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Fig. 1 Structural outline map of northern Anhui area (a) and geological sketch map of the northern Anhui section, Xu-Su arcuate
structural area (b) (modified after Wang Qingsong et al. , 2010)
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Fig. 2 Distribution of magmatic rocks and deposits in Wanbei area, Xu-Su arc (modified after Wang Wei et al. ,
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Fig. 4 Geological section along No. 3 exploration line in the
Yangqiaozi deposit (modified after Wang Qingsong et al. , 2015)
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6—quartz monzodiorite porphyrite; 7—copper orebody; 8—gold ore-
body; 9—serial number of ore belt; 10—sampling site of molybdenite
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Fig. 5 Hand specimens and microscopic images of samples
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a—hand specimen photos of Wangchang diorite porphyrite; b—microphotograph of Wangchang diorite porphyrite ( +); c—microphotograph of

Wangchang diorite porphyrite ( —) ; d—star-like molybdenite and veinlets; e—molybdenite distributed along fracture surface ; f—microscopic photos of

molybdenite (reflected light) ; Qtz—quartz; Hbl—hornblende; Pl—plagioclase; Chl—chlorite; Bt—Dbiotite; Mo—molybdenite ( mineral abbrevia-
tions after Shen Qihan, 2009)
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Fig. 6 Zircon CL diagrams (a) and zircon LA-ICP-MS U-Pb age concordia (b) of the Wangchang intrusion rocks
&2 BHBEEY KIEET Re-Os BfLRAM
Table 2 Re-Os isotopic composition of molybdenite in the Yangqiaozi gold-copper deposit
F5 F®E/g  w(Re)/107° 0 w('¥Re)/107° ro w('70s)/107° +0 tmodet/Ma At/ Ma
ZK301-2 0.010 9 164. 157 0. 80 103. 179 0.50 219. 695 0.85 127.67 0.79
ZK305-3 0.010 7 199. 155 0.74 125.176 0. 46 263. 281 1.16 126. 11 0.73
ZK305-2 0.0110 522.759 1.68 328.574 1.06 695. 831 3.29 126.98 0.73
ZK305-1 0.0110 465. 996 1.64 292.897 1.03 631.492 3.36 129.27 0.82
ZK407-1 0.0122 826. 955 4.26 519.774 2.68 1 123.254 5.50 129. 57 0.92
ZK407-2 0.0112 647.617 2.84 407.053 1.79 884. 462 6.91 130.28 1.17
1400 (E¥E 715 & 3R) , ST Re-0s RN KBV G
K ARG T WESE X FEE M TR IR AR A BUA AR
1200 13 NN . N , -
o W (42 3) AKX TT LIS 4 AR, 45 1
1000} 127 R oe AR I B R A A WS (B IE ISR,
' :; 2011; ShEJ74F, 2018) B S I A 4 WA A G
5 soof 1< N - . N T L
_o WK 5 2 WA R 22 R By h R PR R AH A s —
S ol KN (191.3£0. 5 Ma, FEHAT4E, 2000) | 4K
AEXI 7 (180. 0+2. 4 Ma, FdinaE2R) ;45 3 MK
| S LI AP AR A I 2 (14522, 2~
= [3(].(]&:3.2 Ma i sig
200 Initial 05/ 0s=-740.14 121£1 Ma, Xu et al. , 2004b; Z2AF5R5E, 2005; P&
MWD o, 2008; R4EF%, 2013; K5, 2017), R 5%
L a— 200 1 300 400 500 600 BEPHERAESEA XL AR Fe Cu-Au-(Fe)
YRe/"0s

K7 WA IR Re-Os R0 28 55 I 47 i
Fig. 7 Re-Os isotopic age of the Yanggiaozi gold-copper deposit

@ FBtFE. 1992, Xl Hb T i A K R 45
@ FBtRE. 1995, X gl Hb T i A X R 45

WA 56 4 W18 5 P 2 e 0 A R M AR A A D
H(H AR, 19929, 19959)

BHE . TR W7 )5 325 HLTBA.
B TR W )R 325 HLBTBA.
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Table 3 Statistics of isotope ages of intrusive rocks in the study area

HF I AR o k% /Ma sz ik
) " HeFTH e 102.1" A K-Ar
SRS ] o5 4 ] - . )
HEHT BRI 108 [H K-Ar
A [ (ARG 130.8+1.8" B # LA-ICP-MS U-Pb
A RSy 13143" i SHRIMP U-Pb
I It 1311234 A SHRIMP U-Pb
e HE 131x1" H547 LA-ICP-MS U-Pb
B CAIPRD IHCRE 12741" A LA-ICP-MS U-Pb
e N N 126.4+2.10 i LA-ICP-MS U-Pb
2B AN ICE S 1373424 22" 24 K-Ar
_— ; i [H B 132" i1 SHRIMP U-Pb
A1l L L) 953
ENIE S AN K 129.4" Wi LA-ICP-MS U-Pb
Jeitl KB 132+4.1" HiH SHRIMP U-Pb
Je ik TEI IR B 145.07+2.28" Y4 K-Ar
e ity AN KR 133524 N K-Ar
Fil B 129+2" B4 LA-ICP-MS U-Pb
) e (A CHEY 13141 A LA-ICP-MS U-Pb
1 [N RS 5 127.9+2 (8 A LA-ICP-MS U-Pb
Ei A B 132.1+19" 5 LA-ICP-MS U-Pb
i N\ S e IR b 180.0£2.4° i LA-ICP-MS U-Pb
R R 24 ;
T AT 191.3%0.5 fiNA Ar-Ar
- =2 s e 890" %41 LA-ICP-MS U-Pb
i Hnh fCR 551 4
FiAT FER 913440 #EER SIMS Pb-Pb

KOs . (D (19920 ) 1995@) 5 @ 3K (2017) ; B Xu et al. (2004D) ; @ Byl 5 (2008) ; &) LLAEH (2005) ; © %44
2013; D ARCEHE; @ BdiHm sk, @ A4 (2000) ; OFEEEE(2011) ; A SE) %5 (2018) ; @ FAFESE(2019) ; @ EAHE(2020)
4.2 XEBRH E Vi 24 R R a ) Fe 07K 5 R MER A & FIJE

FRIEIN (LU B X B2 IREMEN R 4 - BREA X KA B (Fe)-Au-Cu-(Mo) IR . 5
NG IRB R AN 430 4 25 SR ACEME FEEEREASH LA RIEE R Cu-Nil K . 5

&4 PHRRTEREBIDR
Table 4 Classification of deposit types in the study area

LA WA WIRLH s R

Fitl UE, LAV, TRFE . fsHE. g 4 SRR RPN
HEFFEE . Edp. fhik L g INIRER

Wi Fe iR

FEL1)
B (Fe)-Cu-Au-(Mo) Ok, BEFE. GUH. AT A . R AR KNIEE. ERNK

WA AL PEG . RO
T FES RN K L2 1 REH R LR
TG A B Cu-Ni 7K I Y35 e 4 BERCE S Bl R I

@ KEtHAE. 1992, XIH AT KRR AL . LB HUTT T SR 325 HbJTEBA.
@ JBtHE. 1995, XEUHbGA XIS, S8, LRUE HTw =5 325 MuJsipA.
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SRR A S A KR SRA TR,

51 BN KA BT IR, 8 A A BUE,
SNV B ARRE EFERE B IR R A R
T AR TR A (132~ 101 Ma) , G243
FEAFFE DR IR FR N “ A =X 8k IR, S A db B
TR B R R 2 (TEFF A, 2010; g FHE 45
2017) ,JeWFE X B RZEAL, 5 2 W R
ERVGHT IR, FEA T BRI R A
R, BRSSO IR, 05 =8 A R VA ¢,
B A AR AR T 1 (130 Ma 2 45) AT
FEZEH IRFRN “ Bt A 0 IR, 5 KR 20Uk
R RENEPLETF R, 20105 77 B 4E%, 2020) ,
AR DR R AR 2R, 5 3 IO S 3t
PR A O Y 4 WA 07 R (B8 755, 2014 &5 0 AR
85, 2018) , WA A" A I BT #7 o A% (913 ~ 890
Ma) , B/n iz XA S NG T IRERT S, FH4 2
R B Cu-Ni 07K 120 R IR i 5 Bk
MR A MR A R TN KA 8 DA O (1 PR,
2018) , J5 S H Ao IX P4 & 0 M — 445 2
JEBS R Cu-Ni IR, 0 IR K A EE T KA
WIRZEA IR XN BA 5 3 0a 3 8 Cu-Ni B IR
AR T

F R SCRT N, WA X R il , B A iR A2
B T RTZRE R 72, DX N e B AR A v 43 A 7 v
AR I R R T R,

4.3 HEMNZXBILEMESRITESKY A5

W AE I Z BB TRt s bl R &k, XN
T S R 5 A At v R 4 A E Ak TS 3h % VT
K ARRMEFCRG K N 3 5 30y 4 A AR, 2224
T B B B TR e A T A AR A Ll X
PABYEL

551 A SE A T IR e AR )
RANEWMEGE (91324 Ma) (R, 2014) . Ca-
wood 25 (2014) KK ,1.8~0. 8 Ga W] S BRIAL AL
TR RS, A T M Bk AR A AT
“— R B R 1 T S A FOIR A b v B aE
1.78 Ga HRFIH GG T 2 MRS H M, —H
b TR 5K B AL 1 PR EE (R WD E A, 20145 EUIE,
2019) . BKIGAESE(2020) A A5H T AR 191 (0. 94 ~
0. 89 Ga) fdb v 38 13 1 I Hh X 1) 25 5 3% 5y, LA
TR FNE A RN 5 5S (Liu et al. , 20065 Zhu et al. |
2019; Su et al. , 2020) WA LB By EPE A 45 &
BOE T RGP K A BT (Wang et al. , 2012) , %%

MRS (2014) KR TE IR AT X 558 ot AR ek A
EEP IV E PSR INZR ISR INYS IS | 5 A R = | K S ]
RIS NN Bl 3R | 45 B G A I 55 4 U-Pb
ARZE L E B T 4R I DX T AR A F R
TR AR o A I A 3 PO R R
% XML 1 i 1 4 A 2 3R B T A%
PF( ETHIES%, 2011 ; 2055, 2014)

AW G305 2~ 4 WA a1 vh A AR LU
TR PR A CE Fe it 1 5 504 o h AR AR AR L s hE
58 F e hid e e 5 iR BT B BARS HE
A AR AL SRR IR 5 A A B e AR
FURREE T B A A S . 08 55 (2008 ) 1E4E
At e hiE AR p S R S T Rk AT B S b E BRI
VI FETE N A4 e P by 480k v b 4 o
filf 18 B 56 R AEAE P B B Y AR R, 5 B db s
R GEA T B 2 . IRl A 22 3 i ARt
SEALEARTE D LB AR DL AL T 0 - K i
Ll BT L A i Ak 20 BT, AR E AT 4 R TR
AL ATl s P A2, WA 5T s hnm 28
WAy, B AR AL Se bl R 2 0 a e e T
Al v e il 1R L A B P A R AR (MR
{14, 2000; Fyhn et al. , 2009 ; Zhu et al. , 2010; X
THRAE, 2016) , ULAFFE XSS 2 IR AGA K E
WA RETE T 18 L1 14 i P A R 3R

H AR e A P & AR T IR A8 1
YT RS A R (R0 3 B SR Y R i (R
%5 2009; KIS 2009; FEUIE, 2010; R4EIC
&, 2014) , Hif NI A 3 IR 3 B AT i s ) R BCR
150~ 100 Ma,, J2 P4 R P AR ST ip 32 2540 36 T8 A 1Y
FENEK (Zhu et al. , 2012, 2015) , 7E I I 8] o+ s
AL R0 B R LT R T 3 DR OC (B B AR,
2003, 2005) , 7EH 2 BB (135~ 120 Ma) iA314
T 7% 2y W 3 [ B2 0 0 2 5 T A ) (A T I
2010) , SAFFEIXIN G 3 4 IR I A T8 B[R]
REC—B, 7 SUB A A b v hir i 4 i F rad fE op
AR S8 55 A 2 A o 2 £y Ao e A s A S (1
1145, 2009; #UHE, 20105 Zhu et al. , 2015), H
Azgfedb sl A ISR B T T RS
KIS A RN PR Z 4B IR, G4 Bk 4 T
BE AW IREE , DL BE I I FNR AR A6 A6 54 A
A DG I 48 & X ROHBE & /R (8 W] R
2010) , WFSEXIRN R FEH E B W R EW RAT
IRFFA Al sa i i B A 1 78 B 0 ™ B
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HRPEAR Y A5 -5 W HE BT 5% IX 9 k), 45 1 A 1
SICHE X5 B A R AR A KA R R T 145~ 101
Ma , J58 45 1 X RS S B A 3 A TG s T 160 ~
110 Ma(RIEWTEE, 2019) , 9 K E AL T Al — L
JEFE L, T B GE T AR I X By Tty
FRAS FBRLIE (5408 H 4%, 2017 Z54R2E%5, 2018) , Hif
NN O30 2R P 2 A A 9N DX e 2 A rh B
JEAE AR, AT T AR A AR B A R 5T 48
INEATE T vty o0 v AR R O i i oI — i il 2 174
P A J T I 7 1) D4 g S A R A T
el 7R — A&y oot AR 9 15 1L (Luo et al.
2004; Xu et al. , 2006b; AL 2018) .

[, Liu 45 (2015 ) XF RS T TIASIE AL ) 4 T
Ji& T ARAREE TAE A B DXy STt AU R AE
FEB oy i mhAVE 5 e -1 - — 8, R RS
(2018 ) 3 o %o e 3 Y] 2% 8 28 o 3 AR AT 52, A
FOIT b X F 25 A 728 o e Ak i AR 2R e b AR
LR - ST AUE S AT BRI
T AT ST 1Y 8 e A ( FR RIS, 2009) . W5
XHEAEH R A FEZHY RS Fe-Au-Cu
PR T JEE 2 1l DX P S R e 7 ) R B
AR PR (RIET S, 2019) , KR fiF I X 5
B 2 Hb DX R AT AFRLY vy o vty 1A% o L R A 4R
wED L ARl v E K ks A R
JERRI A AN, XA A e F RS, R ETIR
R 32 B o BL Al (2% ERVE, 2012) . HET, BAR
WX FEE TR AR KRR EL )8
WK, W7 4% i SICHE X 5% T 78 1A 5 B Bl 2 T 9
O Z il T R I I R AR 2 & R IR
A, FEB A M DX A vy ey AR AR 5T 3 S 1T B
FEAE SR M XA S IR 4 2 & T80 IR (#58
SR, 20145 YUK EGSE, 2016) .

(1) 7 EZHINK I A8 4 LA-ICP-MS U-Ph
AR A 132, 11,9 Ma, B8 T (A Tt 201 i 0f
X Au-Cu B FRHMESHT Re-0s S5 I £R4FI2 128, 0+1. 6
Ma, 4 Cu-Au & R AZHE L IR e ) .

(2) RKNBEI A 4 NI BT IR H 4 Fh
A, 5B 1 WA S R T AR I R AR A
F ORGSR , SEAESNAT IRA XL H 2 BaRE
TR RIS 5 3 BA A MR A

TR IR R A G2, 57 R 58 Fe 7 R AN
KA (Fe)-Cu-Au-( Mo ) B RA ;56 4 WM EH
EAM R A . PR X B KT 5 NREEE
TRAEH KM A SN B Cu-Ni 97 IR, {1 i TE AR AR
FOFSARIE 4 DI A I s I T AR AL O
TR A R T FR T (HL 32 A ] ) b 5T S5
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