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Abstract: The Qinzhou Bay-Hangzhou Bay suture zone is an important porphyry copper metallogenic belt in southern China.
Previous studies suggest that the ages of regional diagenesis and mineralization are mainly concentrated in the Late-Middle
Jurassic (180—155 Ma), and the ore-bearing granite porphyry shows distinctly crust-mantle contamination. The Baoshan cop-
per deposit is a porphyry-type Cu deposit newly discovered in the Dayaoshan region in the southwestern of the Qinhang metallo-
genic belt in recent years. The granite porphyry is dominated as small stock into Sheshan granodiorite, including two out-
cropped and one concealed magmatic emplacement. And the copper ore body is all hosted in the Baoshan concealed granite por-
phyry. In this paper, laser ablation (MC)-ICPMS U-Pb dating and Hf isotopic compositions of zircons from three granite por-

phyry samples in the Baoshan copper deposit are presented. Highly precise U-Pb results indicate that zircons from one con-
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cealed and two outcropped granite porphyries give weighted mean *° Pb/*3 U age of 91. 1£0. 6 Ma (1g), 91. 340. 8 Ma (1ls)
and 90. 1£1. 0 Ma (1s), respectively. And the zircons crystallized in the late Yanshannian granites give e (91 Ma) values ran-
ging from —8. 74 to —5. 13 and Hf model ages (Tpmz) of 1210—1 394 Ma. U-Pb and Hf isotopic data can be interpreted as the
crystallization time of these granites and the mineralization age, indicating it was formed in the ~91 Ma and may be developed
by reworking of Mesoproterozoic crust closely related to partial melting. Together with other published geochronological data,
it is proposed that the late Yanshannian magmatite and related Cu (Au)-W-Mo deposit are widely developed in the Dayaoshan
and its adjacent areas. Moreover, two epochs of porphyry copper mineralization are confirmed in this study, including the Mid-
dle-Late Jurassic and the Late Cretaceous, in the Qinhang metallogenic belt, and it is concluded that Late Cretaceous minerali-
zation possibly resulted from the post-collisional crustal extension setting in the continental margin of the South China.

Key words: Qinzhou Bay-Hangzhou Bay metallogenic belt; Dayaoshan; Baoshan copper deposit; granite porphyry; Late Creta-

ceous mineralization; geochemistry.
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Fig. 1 Regional geological sketch of the Dayaoshan district showing the location of the Shedong and Baoshan W-Mo-Cu

district and other ore deposits
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Fig. 2 Geological sketch of the Sheshan district, Dayaoshan, showing the location of the Baoshan porphyry Cu deposit
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Fig. 3 Photomicrographs of the Baoshan porphyritic granite
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Fig. 4 Cross sections of the Baoshan porphyry Cu orebody
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Fig. 5 Photographs and micrographs showing mineralogy and texture of copper ores from the Baoshan porphyry Cu deposit
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B AR THRR B BRbs g A1 91500 R 5h
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2010a). #i A1 FRifE 91500 [y U-Th-Pb [a]fi & H L HE
s Wiedenbeck er al. (1995). X 43 ¥ B4 19 25
AL PR CELAEXAE 5 A28 55 I A R
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Fig. 6 Representative cathodoluminescence images of zircons for granite porphyry in the Sheshan district
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T FNZE A T AR AT A #8155, BS2-9 4341 5
H Pb & ik 1 393. 2 pg/g.”" Pb/* Pb 4E % Ky
2 440433 Ma, RUIBE A 3K = AL B v i gk 1
Kb AR B To i AW 5 S . oAt 14 > 55
TE° Pb/** U-""Pb/** Uit Fl & fift L 34057 T 185 1 &
b LR (B 7h) , 2 Ph/# U AR % (1 InACF- 2
{B4 90.1£1. 0 Ma(lg; MSWD=1. 6).

5.1.3 e HBRKRERPSE (HFERBS3) a2
R TG 3 WA R AR A AR R BE B 50 ~ 200 pm
(| 6i~6D. Xf 18 MRURIHEAT 1 18 4> s 2. 45
£ Th & &K 134~2 027 pg/g, U F &K 381~
7470 pg/g  MNIE Th/U AN 0. 2~0. 8CF-IMH
S 0. 5). Hirp ,BS3-1,BS3-7 1 BS3-15 42 Pb/** U
FEAEWS A5 R 437. 7£6. 4 Ma,800. 1£10. 8 Ma
691, 4£10. 0 Ma. [k 3 A~430Hr st #5007 T4 41 0
RIAZTE , 2 WA 5% BR B A sl 4k R S A AR IS, A
15 AN Hr s AE™ Pb/*8 U= Pb/*° U 11§ 0 [ figt 114
D7 FIE AL T s L (B 7o) 225 Ph/# UAE %
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1468 i ERB) 2 [E b BT K = 4 %40 %
0.0158 1 4y BSI A 5.2.1 RETHERBEE (M BS1) XL HE
0o1sat Mooro po e SERESL (BSDIEIEAT T 12 50 Lu-HIE (2 24
0.0150| PR B 12 A8 7 A 097 Y/ I oA H 0. 018 353~

. 0. 056 052, F-H{E A 0. 035 841, Lu/'" HE HAH K

£ 0.0146F 0. 000 439 ~ 0. 001 249, Hf/"" Hi W {& K

E ool 0. 282 472~0. 282 543. B ) ew (91. 3 Ma) 3y
ooissh —8.6~—6. 1, FH{E N —7. 2(J& 8a), L B Hi

At AW (Tow) H 1 1004 ~1 092 Ma, T B B

00134 86 i FULLE HE B AR I (Towe ) S 9 F 1 262~1 389 Ma, -4
0.0130 . R B ik 1317, 741 Ma(Jd 8b).

0.0160(05) PR PR B 522 RETMIERBEE (RS BS2) XL

1009 2P )4 ARER(BSO) M FIT T 13 AN A Lo-HE B 25

. MEWD 6yt BT, Hot 12 A B0 AR B 1T 7 1 5 (BS2-9)

Rk R EE A % (T Ph/* Pb 4E i Oy 2 440 £

o 33Ma). #Hr A A& K8 A 7 Yb/'T HE e E K

g 0ol4r 0.025 658~ 0. 167 285, Lu/' Hf [t {f K

. 0.000 630~ 0. 003 590, H{/'" Hf W {§ N

0.013 - - 0.282471~0. 282 515, I 5 enr (90. 1 Ma) 2y
L1/ —8. 74~—17. 32, -3 Jy —8. 05 (& 8c). 51

N . B HE B SUAE  (Ton) S0P F 1058 ~
0.00 0.04 0.08 0.12 0.16 0.20 0.24 0.28 1146 Ma, W B Bx Hf # =S HE B (Tow ) £ 9 T
00152 L© 98 E 1321~1 394 Ma, X% 1 358. 7+ 30 Ma (&
96 mgwg‘ild.lfg-s:l\f; 8d). 4k A& g% A (BS2-9) #y'S HE/Y" HE b R

0.0148 F os 0.280 971, % i ¥ e (2 440 Ma) Sy —11. 6, BT B

. HI #0408 (Tow ) K 3 215416 Ma, B B HI

L oo A (Towe) H 3 421+26 Ma,

T ool 5.2.3 ST MRKIERBEA (RS BS3) XKk

o - R BEAFE S (BS) HLHETT T 16 4~ 51 Lu-HI [H]
oo136} it m@{iﬁ REAPHT 3 15 A0 AT 5 1A
86 Zz (BS3-1) Sy 4k 7K B £7 1% CH2° Ph/** U 4

0.0132 1 1 1 1

0.06 0.08 0.10 0.12 0.14  0.16
ZU7Pb/235U

& 7 Ak X AL B A U-Ph g Fnth 2k
Fig. 7 Concordia relationships of LA-ICPMS zircons U-Pb
data from granite porphyry in the Shedong district

B AL 91, 1 £ 0. 6 Ma (1g; MSWD =
0.46).
5.2 A HfEME

FERIBEA 5 41 HE AR Hrah R0 T3 2.
JTAT B A R B BIRAY T Y/ HE A0 Lu/MT HEL
Horp " Lu/MHE(E 48R Z 80N T 0. 002, KW A1
46 e A A O SO ) HE BUR (Amelin et
al. » 1999).

437. 746. 4 Ma). B SIS A 97 Yb/ " HE HAE
7 0.027 288~0. 095 609,' Lu/'"" Hf [k {H N
0. 000 636~0. 002 263, Hf/" Hf & H N
0. 282 488~0. 282 573. 1B M e (91. 1 Ma) Hy
—8.08~—5. 13, {H N —6. 97 (& Se) , FAI Bt
HI BRI (Tow) T F 978~1 080 Ma, B i Bt
Hf *ﬁﬁﬁzﬁ%\(TDMZ)%qjﬂ: 1210~1 361 Ma,—ﬂzii]
AR 1 304, 6438, 5 Ma (&l 8). 4k A 85 47 kL
(BS3-1) py'" HI/" HI AR A 0. 282 422, X i (1
enr(437. 7 Ma) Sy —3. 0, B BE HI BECAE IS (Tow)
11170 421 Ma, BBy B HI B 04E 1 (Tow) N
1 381434 Ma.
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1470 HBRB} 2 [ K2R 2R %40 %
@ 6l (b
BS1 BS1
—_ 4 B
< 47
=
2t 2r
0 0
9 8 7 6 51200 1260 1320 1380
(c) (d)
6 6+
BS2 BS2
& 4 4t
=
2+ 2k
0 I 0 I I I
9 8 7 6 51200 1260 1320 1380
(© 1
6 -
BS3 BS3
—_ 4 B
< 4r
=
5L 2
0 0
9 -8 7 -6 51200 1260 1320 1380
enr(t) Tom(Ma)

P8 A3 st DX L) W 0 A B BRE S A1 8 e COMERTPT B B HE AR Tone HLJT IR

Fig. 8 enr(2) values and two-stage Hf model ages (Trw:) of zircons from granite porphyry stocks in the Shedong district

6 Iie
6.1 B EttE R

LA-ICP-MS #547 U-Pb @445 1 R, F I
PR ) 5 AL B BE A AR AL AR R 91, 1 £
0. 6 Ma. J3 SNFIANHE 4B A i BE 2 1A 42457 B AR 433l
7 91.3£0. 8 Ma 1 90. 1£1. 0 Ma, 5 &5 BE 411
R AE 1R 25318 Bl P 58 4 — B ] DA 1L b DX B
TR W 520 sl LA (A 5L 45 20115 108
25,2013 25 8145, 2015) . 3R A7 76 B (1 T 1 B4 (4
91 Ma) 4 4 BEA 5 2K 3.

SEBR T AR T G X 1 A S
AL, A A R FE R IR A K s A T A
A FIAE A 5 (R ARG AR I, 2003). Hidr, 4g
A AR P 5 T Y VA B e XS [ 8 70 ) A A AR
tE| £ 7E 80~101 Ma(Martin et al. , 1994; F
55, 2005). AR AL AR T IR L X A R AR RJZ 1

=V KEAE RS TG R A I A IR S R AR 91~
96 Ma, 5323 [A] | 5% AH £ 1 FE 1R k1R 67 B[]
h 76~92 Ma I AE 25, 2008). FH-411, Wi ] V5 ¥ /)N
TR L IE A BEA AN A 2F L L IE R AR S B Y
AERS AR 87, 941, 2 Ma 1 93. 8+ 1. 3 Ma; #iiT.
BEAE 5 BEHURIORN L S5 Bt 76 5 25 0357 B L it ]
e B MR LA I8 2 86 ~ 94 Ma (IS A A= 45, 19995
FREE, 20055 1 105, 2007) . 3R H X B FEE LT
SEAE B E A AR A 90, 1~101. 3 Ma, X, =
VA5 b DX ) B A R O S AR R Oy 93 Ma A2 A
(FESLMFAE,2010). 34 FEAE R I M VE R g — 7S
b DX M A S A R T R . 28 W1 S (2006)
XK B0 HASRIZEAR h — MR AE T T
RGIE W JAT oA 55 5 BER o BB K 5 B
ARFE B 27 AT BN By 2 BRI b BRE 2 Jk 1) 5 A0
43514 9341 Ma 9141 Ma 911 Ma F1 9141 Ma,
N HHLX A RALK | 7 o e 72 T S A A I
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WL BT L AR DR i FAE B B I R AR I
SEHPAE 83~93 Ma(F2 2 155, 2008, 2009; Cheng er
al. s 2013). FEPG R A AL A A AT AR 1 2 B TE A
B A3518 93£1 Ma(ZE/K 4%, 2008 5 TERSE , 2008)
1 86. 3720, 7 Ma(% 41545, 2009).

25 bR B 1 (80~ 100 Ma) 2481 7R 1
e AR E A — AR R R A AR
HE R 1 R A TET RSB RN L AT B S B T S e R R R
EEHENNIREBAEAEA R A, A KEMP R &R
WY, 4 B 1 DX A 7HE LY G SO A T 5 B0 ) s M A 1 A
REATZH A B KA e S KA
CrIB ARy R e S I ) S— R A il e Iy
WA (L1, 2000 ; B4R %5, 2014). K I, 26 3% 7T LA
XTIz G L B SR A P 2 A gt X e 1
T P8 R AR A JE A ] B i) 17 (Gilder et al.
19965 F 45, 20055 Zhou et al. » 2006).

6.2 BAFHETIEAREEX

BEA T PRI A I R 5 ™ B QA 3R 25 ]
PR SEAAH T o R U RT3 2o 5 0 B2 7 45 il AT 18 ke ]
T PR 2 R B T2 1 i AR Cf 3 3, 20045 Cooke et
al. , 2005;Lang et al. , 2013). A0 XI 3T B w77 35
FRVR CHD W R S8 B 8 4 U-Pb 4R i% £ 22
LEPAE 13~17 Ma, JE4HH 1Y Re-Os 4F 1y Ry 14 ~
16 Ma(F 37 5% , 2013) , Jii A WA 4F i 5 0 14 e 55
(2012) W FE 45 R HE A — 3. F it Zhou et al.
(2012a) FRAGFE LA™ R W 2835 Vi T DX P ) R
B Re-Os [AN 24K 170, 4+1. 8§ Ma~172. 3+
2.3 Ma, 5 &0 B A 454 U-Pb 44 (170. 16 £
0. 88 Ma~172. 540. 5 Ma) 75 15 2% 15 [ 4 58 241
(Wang et al. , 2006;Liu et al. , 2012), B E B A
B VEFEIE BT AR 2 . AR SO 1
FW AR B S AR e A U-Pb AL R EH N K
PRl X510 BE S 8 R B BT B 2
(91 Ma 246).

TR 22 1 M S RO L s 1Y R O 1) R
FEIL AKXz KB A 5 H S 3 s (80~
100 Ma) A5 K 185 — 41 — 4 (40 7 IR, 257K n 4
(2008) BFAFAr TR IR L PG R M A P9 R BTIL A9 IR
R Y Re-Os ZERFLR AR A 95. 441, 0 Ma; 1
IR R HEEH T Re-Os £ 5 H = 8 Ar/" Ar
FEAE IS S TE 95. 0~98. 0 Ma( FBL145,2010) 5k
B 1L FAEBE S W-Mo-(Cw) B PR HP i #4085 Re-Os
SERTLRARIY R 93. 8£4. 6 Ma (i ik 7k 48, 2008) , 5
AT DR R = BEAE R AR I (93 £ 1 Ma) — 3

(ZE7KANEE, 2008). | P4 Sk 1L 407 ™ (L BE A 1Y
{RRLAE RS A 96. 1£3. 0~100. 34 1. 4 Ma (B & 5C
42,2008 B AR 4, 2011) , 5 X N AR B K1l =
N ERAERE (96. 2420, 4 Ma) # [ 254 K IE 1L Hb X
F I BEA T PRI St 0 B s 1R 2B 5
R XN AE AR BT 2 0 HE L B R B R
WAEM.

HE T b DX LR 5] W-Sn-Cu-Au 243 &8 1 1
FTEAER AR R U IR AR PE R S b KA T2
A3A. Horp  AERE PU S TERE L X W-Sn 87 PR Y BB B
A e 1, 5 XA R B KA R AL
AERA AR — 3K, B LT 45 (2000) AR Vi KT 45 %
SRR B K A AR R
9 Ar/ ArEEAERS 4B 91, 44229 Ma 1 94, 5+
0.3~94. 640. 5 Ma. Cheng et al. (2013)3k15 =~
ANMHMX E KD DS W-Sn 5P HE =
B 4 7B Ar/Y Ar BEAEIS b 77. 440, 6~95. 3+
0.7 Ma, 5 R0 IR T 4T Re-Os 9% (83, 4 £
2.1 Ma) —8r (55 2.4, 2008) . ZR U HFHb IX AR 2
TR T PR TR — 4 — RS IR 1) ™ B g
HIfE 100 Ma 7245 (5 3C 5, 2008). (HAR I E M
S LI I I 1) 2B o0 BV I AE A R b DX A A Ry
2. W e BB R R W-Sn IR &
£ Ar/" Ar FRAERS A 100. 8~102. 0 Ma, 245 4
W IRARBT T B R AR IR FLR B A 170~
172 Ma(Wang et al. ,» 2006;Liu et al. , 2012;Zhou et
al. , 2012a) JHE: I Zhou et al. (2012b) 38 35 M5
FH RS A S ko PO ES A  U-Pb g4 L B
PN X AFAE 2 9 (100, 9423, 5~106. 640, 9
Ma) [ I 1 .

R L« 2635 A A A e i XA A 3 20 e P S
(80 ~ 100 Ma) J & BB 1E H, 1 X R A &
W-Mo-Cu-Au B PREEH A A2 g KER 431X, H =22
A HPLE A B VI RT3 2 o JFL 350 b DXt A5 43
9) s QR BRI M X, 3] DX P - 4R 308 LG 0 4525 2R 1
FHEEVIAR DG B 1E T B — & 148 7s 3 3L
6.3 MR HERPREET RTIEANEZS
HTREBTER

BB e S LW 2 e e b X EE 2 Cu-
Au-Pb-Zn-Ag il W-Sn-Mo £ 4 Jg i, | 12 &
LA R R A e P OE SRk B A =R
IR PR BB — 17 R A — PO IR £ 48
IR 20 5 R LU Bl G 0 13 AT i B i 7Y
G —AR— B —BEHRSE (Lu et al. , 2003; 4% W kE
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Fig. 9 Spatial-temporal distribution of late Yanshanian ore deposits in southern China

22009 BEEE,2011;Mao et al.

HOR 2 B AR B PR DX PN i S A A PR IS AR L i

PEBF L (201D

. 2011;2013). BEAH0 R

R 1 52

¥ 5 5o 48] (Mao et al. » 2013) . 36— 3%

M R B SR AL R

Ml B
HEH =

T RA VL VY PRSI H A DR L 390 i 7 ) L0
R B E LA R &5 R ™ i A 2 2 4R TR AE
180~150 Ma( F I 4245, 20015 T W4, 2005 ; Wang
et al. s 2006; 22204258, 2008 ; Zhong et al. s 20103
RIS, 2013). 3k S rf Rk B I B TR 67 IR A R
b EA — 2 B 43 P B 7k 5548, 2012) (& 10)
BB EEON R R 0 e A AEH B0 IR (2 150 Ma) ;
o B R AR L K E i 5l A R B B T R
(190~170 Ma) ; b Bt o i 2% 7K 7 55 i 51 97 IR
(170~150 Ma) , BIAS [m] J6 ™ DX B Y B J 0™ A4F 1%
T —E 25 5 (R A, 2012). ASCHFFE R B,
CEE L Ml DX 5 Ll BE A R T R T T B S
(91 Ma £247) » 55 LA GE AR BT LA™ 7 v i fk 2
THBE A CHD A R B T 8 18] 58 42 AN TR) o 2 B 4R A
B 7 e B B L 3 DX A7 78 I 1 2 ) B 4
W 1ER. 256 XN Z & B FEHH A BT X
U U IR A R e 55 e AR (Gilder e
al., 19965 Li, 2000; F & 2%, 2005; Zhou et al. s
2006) , 2\ Ry e L R T s R 1 T T e S A p
M B2 25 ik 11 S 20 i PR il A JR ) 1 S A K.
ZHR 58 R W] AR A P Y — R Y

A5 AT T AR B 00 b A FH oG &R 6 U (B S04
2008). FH PS4 Sr-Nd [Fl 6 R M A HI (7]
N R AR R WG A K R BRI T = B I+ 4 7
THREN SRR T AR . QDRI A AT R AL 4 TN
KBS BA B2 exa (OfH(—0. 28~—0. 25)
FIE B exa OMEC~T) s 85 A 1Y 0O [HAEH 1Y
— (4. 7%0~5. 9%0; PDB #rfE) - PA BT B 7 5 i Nd
BEAAE I A1 HE B AR B — 20 4351 940~
980 Ma F1 800~1 100 Ma. J™ 43 [61 Bk T5 Bt a4 SH 7™
R R AE R BEA B AT exa (DA 1. 03~5. 63,
BB HE BEUAERS (Towe) A 703~946 Ma ([ 11a
H111b) s 7 2 A IR DX HL 5 A S 5 X R AE
(1D FINBEAH RS0 BES AN &0 5EA 1
B If en (91 Ma) HA W] 8 A4 77 {8 (— 8. 74 ~
—5.13), WP Bt HI B4R Towe FEH7E 1 210~
1394 Mazz 8] (& 11a) . 350 4 T 5 461 o 0 3 fL
Z R AR A FBE T N Mo W B A
Fl(Vervoort et al. , 2000; Griffin et al. , 2004 ; ||
11). 33X 7 B M 11 HEAH 1 B0 B VE R T g 5 oy
FHLFE) 0T 50 434 Al A O (R 845, 2015).
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