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Fig. 1 Geological sketch map showing distribution of plutons in southeast Hubei Province (a) and geological map
of Tonglushan area (b)
1-Upper Cretaceous—Paleogene rocks; 2—Upper Jurassic—Lower Cretaceous rocks; 3—Lower—Middle Triassic rocks;
4—Diorite porphyry; 5—Diorite; 6— Quartz—orthoclase diorite porphyry; 7—Quartz diorite; 8—Position of drill hole;
9—Ore deposit; 10—Sampling location
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Fig.2 Geological cross section along No. 28 exploration
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Fig.3 Representative CL images of zircons with U—Pb ages and ¢ 4(t) values
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%3 54 Lu-Hf BIESITER
Table 3 LA-MC-ICPMS Lu-Hf isotope data of zircons

T B3 BT ;e %Ly "y Tomt Tomz
e ATHE +2s AMHE ATHE € r(0) #Ma € pr(t) +2s /Ma +2s Sfrwwr /Ma +2s
Dv254-1

Dy254-1-02 0282417  0.000022  0.000466  0.009514 -12.6 140 -9.54 0.8 1165 60 -0.99 1795 96
Dy254-1-04 0.282427  0.000071  0.000649  0.014827 -122 140 -9.19 2.5 1156 196 -0.98 1773 315
Dy254-1-05 0282493 0.000024  0.000706  0.013770 9.9 140 -6.88 09 1067 67 -0.98 1626 108
Dy254-1-07 0282461  0.000024  0.000579  0.012834 -11.0 140 -1.97 0.8 1107 65 -0.98 1695 105
Dy254-1-08 0282436  0.000030  0.000648  0.015222 -11.9 140 -8.88 1.1 1144 84 -0.98 1753 135
Dy254-1-11 0282492 0.000025  0.000467  0.009424 9.9 140 -6.87 09 1061 69 -0.99 1626 111
Dy254-1-14 0282429  0.000025  0.000439  0.008544 -12.1 140 -9.09 09 1147 69 -0.99 1766 112
Dy254-1-15 0.282507  0.000024  0.000380  0.007657 9.4 140 -6.35 0.8 1038 65 -0.99 1593 105
Dy254-1-17 0282390  0.000025  0.000717  0.015432 -13.5 140 -10.51 09 1210 69 -0.98 1856 110
Dy254-1-19 0282416  0.000020  0.000264  0.004947 -12.6 140 -9.56 0.7 1161 56 -0.99 1796 91
Dy254-1-20 0282465  0.000022  0.000521  0.009975 -10.8 140 -7.82 0.8 1099 62 -0.98 1686 100
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Fig.7 Hf isotopic composition of zircons

AR — 2, LHTE 0.28239~0.28250, “FH{EHA WAL b (K 7),Hf WF B AR Y4 1593~1856
0.28245, & () N —6.4~—10.5,°F—8.4 i T FHbsc  Ma, INECFH 1722 Ma, J& Tl oot 18 kR g5 4

http://geochina.cgs.gov.cn o MR 2013,40(5)



%408 5

B A2 AR SRR B b DA 5 LU R B R AR L B AT U—Pb AR IR A | )7 SR 1403

(DY254—1-21) 1 "Hf/ 7Hf {H (0.28165) F & () fH
(1528 Z /NG L 0 F s L2 b He BBy
B ARy 2890 Ma.,

ZK02810—6 WA 3K 55 A1 "HE/ HE AR S T A
0.28230~0.28250 Z [] , *F- 14 Ky 0.28244, & () N —
6.4~ —13.1, F¥-8.4, W F FHEHIML 5
DY254—1 AT S (Kl 7);Hf W By B AR
1606~2027 Ma, IIECE3128 1732 Ma, 7515 25 0 [Hl A
5 Dy254—1 — 2, g Tl oo, dhkah 4 mhs
R A% THE/THE B A K B A IR £
(0.28117~0.28180) , & yy (t) MY7EALS =2 4F I A XT
NS —H1 ((1207£36)Ma) 9 & (t) H—8.8, Hf B By
BB AR O 2553 Ma, 28 41 4 1> 55 (1979~2293
Ma) K —2.8~+3.4 , Hf P iy Be 5 AR %k 2438~2956
Ma, 5 =2 ¢ () B W KRB IEMH , ZK02810—6—10
(2505 Ma) Fll ZK02810—6—17 (2613Ma) 1 g (0 B
H+8.6,Hf W B B B AR % 2475 Ma 2560
Ma; ZK02810—6—18(2895Ma) i ¢ y(t) N +5.8,Hf
By B AR IR O 2950 Ma, H "HE/ HE {E E AL, N
0.28117,

5 1 i

51 HEMENERX

H Tk HEWER SR EANRARR A
HE B IR H BB SE A R AR B R B , A QA
LA R R R AR B £, LLATRH K—Ar
S5 J7 I E U A A AR IR BB 118~133 Ma, &
= BRI AT I AE IS R 152~157 Mal, N [R)ER & 0
G5 W 22 VR B 0PI B AR L Bl LA >k SR
i K 1Y SHRIMP \LA—ICPMS SIMS J5 ¥ U4 11
IR EE R 139~146 Mabo 121 A SCHE HEA T3 20 BF
AN NS N 5 A0 A B 5 1 Sl b R LA-
ICPMS Ml 7 (4 4F 4 (B by 40 2 LA™ XA 3 1 K I
P (DY254—1) (140£2)Ma M 56 B 17 X 33 38 A 4
Fr (ZK0289 —2) (145 +2)Ma Fl B A 5 [N K 7
(ZK02810—6) (150 +2)Ma, H o DY254-1 5 Li
(2010)HT Xie (201 1) iy Hz 18 (14 FF A7 B A1 4AFE 15 %K
{H— 2, YA SO AR IS P 58 Tk =R s
AP S GRS RN 45 FRIE  REE  Th U & =
FRIESE AR ZEN, RPN RAERKRARAR
]l KA B R Bk R B A AR K IN K
By b A 0 5 oo AR R AR s AR e 4 A Ak R

A1, ABEINKE B AR oo AR I 2 ok
AR Ak RS A IR o A B Ak HR A
gL SRR AR AR 200 SR AT
81,4350 150 Ma 145 Ma F1 140 Ma, \PEEI A
TRBNEM RS ARAL, & A Z AT AR AT B A 5 3R
O3 SR I FR B — OE RS 1 A BN A Ay
FRGHEMET X —800 m LAT, FFIE M VIS4 4 0 1k ,
555 UROY IR RS I A X8 S 1) TR A G 1Y)
I OI0 T 5 3 4 4 4R, 38 — O i A B E R A K
By, DL R gkl BEYR I Bk AL AR
5.2 HEMYEKIE

T A A ) A B T R RRAE AT LK D LA
25 A B R I TR R oA TR A A R Y
A1 55U A A B A1 7 REE & 5 A 43 A3 55 5 il
AR 225, AN R B DR Y 7 IR A s A Y
REE 7 it Fl 43 A 455 2 il 42 20 AT DL 2 A LAY ¢
fER EA DRI B B PR B v R
B T A, P B A REE & A R B i #
P SRS A TP E R RILT 50x107,
IR 77 AN EE 25 A 600x107°~700x 107, JEE
TR 2000107, M FEAE < 5t A A AT i A v g
A EIA E R, XA BT AR R
B R 2 L R K 2 (2K 0289—2) A
Y REE % & (% 3), P33k 5] 6604.10x107, i £1 &
N (ZK02810—6) FlA e IE K N K By (DY 254—
1)1 713.61x107 1 308.57x107¢, A rfi 25 2 o
T B8 P 25 85 4 P ) REE & & N T B R e B AIG
ZK0289—2 M/ A s il 28 — Bk, A L HEE
TE—2, 1M ZK02810—6 F1 DY254—1 72243 [l 5 i
H 2R e A

WHT A, ZK0289—-2 £ A Y Th U & k&
(% 2),Th F¥ R 7662x107°, f& ZK02810—6,
DY254 -1 W JL + 4% ;U “F 4 F 1913 x10 ¢, &
ZK02810—6 . DY254—1 M 10 f5 £ 47 ; Th/U HAH (F
¥y 3.70) W I ZK02810—6 (-3 1.06) .DY254—1(*F
¥los)ymir£,

DY254—1 H I 4k K 55 A7 B9 48 Th U .REE
THRFEIANE, RBeAF A A IR A
I (799 Ma) Frh T i AR (1127 Ma) P AN
I T, ZK02810—6 4k A B A1 B S 52 4% | I ke
HAFFE a5 amWiEAa hooh MK (1207 Ma)
JC R (1979~2293 Ma) B K i AR (2505 Ma 2613

http://geochina.cgs.gov.cn o MR 2013,40(5)



1404 h =

Hi J 2013 4F

Ma) FH K AR (2895 Ma) TUAS BRI T, EATTHY
REE 4 i Bt A Z | 1id B[] — i 400 i) 85 A o0 A
RUKORARE AN [ B30T 0 85 40 20 0T AR — 3, il dn
ZK02810—6—17 (2613 Ma) fll ZK02810—6—21 (1979
Ma) B T & F- 2%, TC Ce S8, B A EBu =
WO E W v RS

REE Th U & f& FRAF 5 22 51 4k & 4% 47 ik
AN, R 1R = AR S A 3 S A R
AT ZE 0P A A (A ) Z ] 3E R R — A 2 A
AP

5 AR LR Lu—Hf [F A7 2 3K Ak 270K ER AE
iR TR A R A O g B (] S8 ) 40T 5 AR FH T
BIFZEEBAR, HREY a8 Jf &
i, 0 Lo B9 SORAR, T BOH ™Lu/7HE B
AR A, 7508 UL S SEAR A BH S A o
PR HE RS I BT AR T HE/THSE A AR
oA T HIE s A & 1 1 R 28 40P PR Al
Lu—Hf [RIV 2578 B Ao 10 S 0™ 1, AR SOl s ) 8%
A1 TLu/THE FEE AR AR, A2 AR F Y 0.000148~
0.002756, b DY254—1 #£&FBME N 0.000530,
ZK02810—6 FIF-¥{E A 0.001116, 878 HAEIE 5
FEAV A W S B TR R S | AR B AR Y
TSHE/THE HAE AT LA B A 45 A A R AR R |
)47 R,

e Hf A7 R AR - ( 6),2K02810—-6(7
WA DY254—1(11 ) A K G RA TS AR
T RHSE AL || ¢ () M —6.4~—13.1, )8 T Hi5E
Yo BRI, A AT PR B AT 8 I ST 459 433l
1732 Ma il 1722 Ma, #E 15 2530 BBl 9 — 250, % s i
T 25 F 5 R I8 T o A8 1730 Ma A2 T
S/ DR 18 o BN T 2 R S = (A IRV
FRIEEEE 2415 %2 |

ZK02810—6 F il 8 4k K& A h ZK02810—6—
10, ZK02810—6 —17 .ZK02810 -6 —18 % H 1 *"Pb/
2oph AR A FI HE SR B . PR BB AR I AR R 25
Rl N — 2, 5351249 2500 Ma 2600 Ma .2900 Ma, —
B g w(t) 7N +8.64 . +8.63 . +5.83, J& T & I 1)
JEBERAE A HF R 2R 20 AR PR 1 29 1 5 4 e
WALZE I (K] 6) , X BERFAE B 3 gk B A (i
1) BT 87 A AR R AR 1 75 0 e 1) )
JiB, ZK02810—6—6 M & (t) H—8.8 1 T° L i 5E i
2k b, B4 )@ T 5 I8 4 BT 0 RRAE s 1 P B Bt =X

AEIE A (25534130 ) Ma, B 7R HAE 1207 Ma JE 58 T4
ST IR SR A 4 N e () h—2.8 ~ +
3.4, HA 7 WY BUR G R RS TR HE AL R 4
B A FERRL B A | B A T M e = 38 X
Bif 3 HE P B B A AR IR R 2438 ~2956 Ma, 5
ZK02810—6—10,ZK02810—6—17 .ZK02810—6—18 I
o MUAE W8 BE A — B, 7R HoAE oo i AR R I T
B —H Kl AR (2500~2900 Ma) 7 it H 12 5 b 72 )
JoT B 4 Rl A OB 1

DY254—1 FEa b B 1 gk E A (1127420
Ma) 4T T Lu—Hf A% | H g ()N —152, B F
SEVRYI AR, 7 F B Fe Ak R b Hf BBy Bl
AR R (28904114 )Ma , B 7~ k5 b Ky X
FC ) BT Y AR A

LR & (0 E R HE P B B AR I 45
15 2 R 4 g 1L A AR ) s 3 2R T o AR 1730
Ma Z2 A B T HISE ) 5, 467K S A 1) U—Pb 4FI% |
& (O E AT HE B AR A5 E B R il & A 5
0 12 1 5 TR IR Tt L 2SR A DR T e R TR
A b i 45 A3 B T T AR (29 1730 Ma) T L
st Ha IR A B R AR (2500 Ma 2600 Ma)
AR AE (2900 Ma) = b | 205 oo AR
(1730~2290 Ma) 2 UG 1 B = 1 i 36 I A5 SR O
A DRSS IEY T AN A5 v e AR e A
(1100~1200 Ma) F1 387 7€ it X (800 Ma) B9 M 5T ¥ &
A AR R TR) 2 B A B 08 o0 T 26 591 A
BEOE K IN K B A W £ 2 0l oot AT Hhote ) I
Aot AT AR i s S B A A
INAE T 52 4 L8 2 2240 ol oo i AR e
ERIN A SRy ¥ N AW e N AW O 3787 )
(7] Bt A v oty A 0 b 52 0 T n A s B R TN
K2 A AT Y HE R A7 28 200 R se i LA 3 #r if
W WIR AL B 22 50, R BOA [ 2R ABLE A8 A [ 1Y
IR, ARNKE INKATE USRS 0 K, v/ ie 51
T8 DX o5 A s B oA G,
53 SBREHXNER

GRAR B b X R A 1 s T TR AT AR
FA— R I3 117 5 U0 — ek B B B T e 455 1) =
N MR R I A A

A JUAF R AT 2B, 1T Rl 8 el &
WA A2 TEE MG TTG i RRA
T AR 2920 2.9 GaPo | b 5 2 (0 2 R 4% A AR 1%

http://geochina.cgs.gov.cn o MR 2013,40(5)



%408 5

B A2 AR SRR B b DA 5 LU R B R AR L B AT U—Pb AR IR A | )7 SR 1405

(3218+13)Ma, H>3.6 Ga FIE K Q5T ) BT
Iy KERIE IR P B SETE b A R R
MY JE &5 A U—Pb 4F 18R 3.8 Ga, %0 Y HE B4R
1R 4 Ga, Ul BAFTE MRl 4G Y 7 Bk e
Zheng et al. (2006) e AL 501l W T 2 | BEMIEH
IR RREEA R8T Rl B RS A, AR
FLEAMIE 2.9~2.8 Ga 1 2.6~2.5 Ga, VLI K
LIRS TR s AR w2z,

fE B s W il TS Bmih X DL
RS A T 2 (Ve 4L ) BE IR A R K
o AR T AR A X BT U—Pb AR IR 4L
P, 5> A 1E 1786~2364 Ma Hl 718~876 Malo¥#: 21
ISR T ) Rl Pt 52 1y oo b AR 0 2 0k i = DA
B oty A e A K RN 5 A RS s S F  Je [H)
628 43 B 2= W LR DX 400 ot g 45 Rt AR A

AN 502 e b DX 18 A o L AR ) A R A
U—Pb 48 7T L4532 H oK AR (2900 Ma) B K 48
(2500 Ma 2600 Ma) , /1 JC 7 18 (1979~2293 Ma) . H
JG AR (1100~1200 Ma) F1EE I8 7 4R (800 Ma)
HA, 5 R TTG FA , il 7 & IR BE
HRULE BRSO WA TR (GEvE
20 ) BE KA T BB A4S I BRI AT LA L R ISR AR
T b DXCFE G AR K DR A ST T AL T L 5 1 R B
oAt by X A — B, WA RIFEAEAEA & oo AR
WS, #F IR T R T A
PN EAN P LG 9o

6 4 it

i 2 1L A RS A R TR S N S5 A Th U,
REE % & REE 7 i B 4 DL & U—Pb 4 0% %Ik
PR B =R L LR A S A=A E] 433
A 150 Ma 145 Ma Al 140 Ma, VG £ %5 5 2
MR AL, = F IFAE R — 5 K o RO R 5B
— U NS 68 I A DX RS 1) 0 DA R VL5 4 4
WA 28 B RS T ME A X AR N K A T
. S5, 5= KIENATIER NS
g USRSk L SRR BkAEME S, R
PAZ AIE S U G0 K, 7T RE 5 H A R X ) 5
P AN VP

R AR AR B A B U—Pb AR Hf R R
ST PN e MR ENOL Y/ N SR A SR !
Hiu I 553 0 s BT, R WU R R 4R (2500

Ma 2600 Ma) FIH R AR (2900 Ma) 77 i Hibe | 28 )
TG AR (1730~2290 Ma) £ KM 3 #4 0F e v 5
THSRA D i IR ) BBk Ay A B A 53 S thoT
BRI (1100~1200 Ma) #1587 7T A3 (800 Ma) B9 Hh
FEYITMA

TEARAR B A0 AR AT R AR B R AR o
AV AT 18 R BT A i KA B 6 S E 7
fiti e () s WA HE TTG KA, st il 77 & B A5 BE
L H B IR E WIRE AT OK A GEIE AL ) BE
TRAE H R A ATl T AT EL | R SR AR B b IX 7 0T
T B LA A b 5 T8 Ak I s 5 4 Bl b L Al b X AH
B, AR IR RE A7 A oo AR R RIS

% % Lk (References)

(1] 4%, WRHEEL, FRARSE. SR BB 0 PR M), T3t A % Tl
HRAE, 1992.1-532.

Shu Quan’an, Chen Peiliang, Chen Jianrong. Mineral Resources
and Geology of Iron and Copper in Eastern Hubei Province, China
[M]. Beijing: Merallurgical Industry Press, 1992:1-532(in Chinese).

(2] TRJUCHR, XU BT T 3 3% 35T 1 0 2R R A B PR b B 5 e £

FH[. MBS BIER, 1994, 30(1): 27-32.
Su Xindong, Liu Taohai. Application of isotopes to the geological
study on the iron and copper deposits in southeastern Hubei
Province [J]. Geology and Prospecting, 1994, 30 (1): 27 =32 (in
Chinese with English abstract).

[3] Pan Y M, Dong P. The Lower Changjiang (Yangzi/Yangtze River)
metallogenic belt, East Central China: Intrusion— and wall rock—
hosted Cu—Fe —Au, Mo, Zn, Pb, Ag deposits [J]. Ore Geology
Reviews, 1999, 15(4):177-242.

[4] Mao J] W, Wang Y T, Bernd L, et al. Molybdenite Re—Os and
albite “Ar/”Ar dating of Cu—Au—Mo and magnetite porphyry
systems in the Yangtze River valley and metallogenic implications[J].
Ore Geology Reviews, 2006, 29:307—324.

[5] Xie G Q, Mao J W, Li R L, et al. Re = Os molybdenite and Ar—Ar
phlogopite dating of Cu—Fe—Au—Mo (W) deposits in southeastern
Hubei, China [J]. Mineralogy and Petrology, 2007, 90: 249—270.

[6] Li ] W, Zhao X F, Zhou M F, et al. Origin of the Tongshankou
porphyry —skarn Cu—Mo deposit, eastern Yangtze craton, Eastern
China: geochronological, geochemical, and Sr —Nd —Hf isotopic
constraints[J]. Miner. Deposita, 2008, 43:315—336.

[7] Li ] W, Zhao X F, Zhou M F, et al. Late Mesozoic magmatism
from the Daye region, eastern China: U—Pb ages, petrogenesis, and
geodynamic implications [J]. Contrib. Mineral. Petrol., 2009, 157:
383—409.

(8] MF T FE, 2T, B S SRR 2 (L DX A DR KN I By i

http://geochina.cgs.gov.cn o MR 2013,40(5)



1406 h =

Hi J 2013 4F

A1 SHRIMP U—Pb JE 4F B Hoilh B 5 3 )], Hh k24, 2008, 29
(6) :805-810.

Mei Yuping, Li Huaqin, Chen Fuwen. SHRIMP U —Pb zircon
dating of the quartz —orthoclase diorite porphyrite from the
Tonglushan orefield in eastern Hubei Province and its geological
implication [J]. Acta Geoscientica Sinica, 2008, 29 (6):805—810(in
Chinese with English abstract).

O] 7 £ BRE O M RS R K R R A

SHRIMP U—Pb & 4F B 3 30 [, R 5 807 %, 2009, 33
(3):411-417.
Li Huaqin, Chen Fuwen, Mei Yupin. SHRIMP U —Pb zircon
dating of the mineralized intrusion from Jiguanzui orefield in eastern
Hubei Province and its geological significance [J]. Geotectonica et
Metallogenia, 2009, 33 (3):411 =417 (in Chinese with English
abstract).

[10] Li Jianwei, Deng Xiaodong, Zhou Meifu, et al. Laser ablation
ICP—MS titanite U—=Th—Pb dating of hydrothermal ore deposits:
A case study of the Tonglushan Cu—Fe —Au skarn deposit, SE
Hubei Province, China [J]. Chemical Geology, 2010, 270:56—67.

[11] Li Xianhua, Li Wuxian, Wang Xuance, et al. SIMS U—Pb zircon
geochronology of porphyry Cu—Au—(Mo) deposits in the Yangtze
River Metallogenic Belt, eastern China:Magmatic response to early
Cretaceous lithospheric extension[J]. Lithos, 2010, 119:427—440.

[12] Xie Guiqing, Mao Jingwen, Zhao Haijie. Zircon U —Pb

geochronological and Hf isotopic constraints on petrogenesis of

Late Mesozoic intrusions in the southeast Hubei Province, Middle—

Lower Yangtze River belt (MLYRB), East China[]]. Lithos, 2011,

125:693-710.

[13

Xie Guiqing, Mao Jingwen, Li Xiongwei, et al. Late Mesozoic

bimodal volcanic rocks in the Jinniu basin, Middle—Lower Yangtze

River Belt (YRB), East China: Age, petrogenesis and tectonic
implications[J]. Lithos, 2011, 127:144—164.

[14] Xie Guiqing, Mao Jingwen, Zhao Haijie, et al. Timing of skarn
deposit formation of the Tonglushan ore district, southeastern
Hubei Middle —Lower River Valley

Province, Yangtze

metallogenic belt and its implications [J]. Ore Geology Reviews,
2011, 43:62-77.

[15] Xie Guiqing, Mao Jingwen, Zhao Haijie, et al. Zircon U—Pb and
phlogopite “Ar—"Ar age of the Chengchao and Jinshandian skarn
Fe deposits, southeast Hubei Province, Middle —Lower Yangtze
River Valley metallogenic belt, China [J]. Miner Deposita, 2012,
47:633—652.

[16] Xie Guiging, Mao Jingwen, Li Ruiling, et al. SHRIMP zircon U—
Pb dating for volcanic rocks of the Dasi Formation in southeast

Hubei Province, middle —lower reaches of the Yangtze River and

its implications [J]. Chinese Science Bulletin, 2006, 51 (24):3000—

3009.

[17] Xie Guiqing, Mao Jingwen, Li Ruiling, et al. Geochemistry and
Nd —Sr isotopic studies of Late Mesozoic granitoids in the
southeastern Hubei Province, Middle —Lower Yangtze River belt,
Eastern China: Petrogenesis and tectonic setting [J]. Lithos, 2008,
104(1/4):216—-230.

[18] Yuan Honglin, Gao Shan, Liu Xiaoming. Accurate U—Pb age and
trace element determinations of zircon by laser ablation inductively
coupled plasma mass spectrometry [J]. Geost and Newsl., 2004, 28
353-370.

[19] Yuan H L, Gao S, Dai M N, et al. Simultaneous determinations of
U—Pb age, Hf isotopes and trace element compositions of zircon
by excimer laser ablation quadrupole and multiple collector ICP —
MS[J]. Chem. Geol., 2008, 247:100—118.

[20] Andersen T. Correction of common lead in U—Pb analyses that do
not report “*Pb[J]. Chem. Geol., 2002, 192:59—-79.

[21] Ludwig K R. Isoplot 3.0—A geochronological toolkit for Microsoft

Excel[C]//Berkeley Geochronology Center, Special Publication[C].

2003, 4:1-70.

W, RAETT, WAL, %, U— Pb R E F bR RS 41 19 HE 7]

RLZR[)). BHEE R, 2004, 49:1403—1410.

Xu Pin, Wu Fuyuan, Xie Liewen, et al. Hf isotope of U —Pb

[22

dating standard zircon [J]. Chinese Science Bulletin, 2004, 49:
1403-1410(in Chinese).

[23] Rowley D B, Xue F, Tucker R D. Ages of ultrahigh pressure

metamorphism and protolith orthogneisses from the eastern Dabie
Shan: U/Pb zircon geochronology [J]. Earth and Planet Science
Letters, 1997, 151:191-203.

[24

Mojzsis S J, Harrison T M. Establishment of a 3.83 Ga magmatic
age for the Akilia tonalite (southern West Greenland) [J]. Earth and
Planetary Science Letters, 2002, 202:563—576.

25

Hanchar ] M, Miller C F. Zircon zonation patterns as revealed by

cathodoluminescence  and  backscattered ~ electron  images:
Implications for interpretation of complex crustal histories [J].
Chemical Geology, 1993, 110:1—13.

[26

Hanchar J M, Rudnick R L. Revealing hidden structures: The
application of cathodoluminescence and back —scatter electrical
imaging to dating zircons from lower crustal xenoliths [J]. Lithos,
1995, 36:289—303.

[27] Crofu F, Hanchar ] M, Hoskin P W O, et al. Atlas of zircon
textures [J]. Reviews in Mineralogy and Geochemistry, 2003, 53
469—495.

ST, KRR KL B AR T Y S BE ST X U-Pb A iR
B 290)]. B, 2004, 49(16) : 1589—-1604.

[28

Wu Yuanbao, Zheng Yongfei. Genetic mineralogy of zircon and

its constraint on the interpretation of U—Pb zircon ages[J]. Chinese

http://geochina.cgs.gov.cn o MR 2013,40(5)



%408 5

o =F AT . R T DR A L e R B AR AR I . B U—Pb 4R R I [R5 304 1407

Science Bulletin, 2004, 49(16):1589—1604(in Chinese).

[29] Hoskin P W O, Ireland T R. Rare earth element chemistry of
zircon and it saves as a provenance indicator [J]. Geology, 2000,
28:627-630.

[30] Hoskin P W O, Schaltegger U. The composition of zircon and
igneous and metamorphic petrogenesis [J] . Reviews in Mineralogy
& Geochemistry, 2003, 53:27— 62.

[31] Belousova E A, Griffin W L, Pearson N J. Trace element
composition and catholuminescence properties of Southern African
kimberlitic zircons[J]. Mineral. Mag., 1998, 62:355—366.

[32] Belousova E A, Griftin W L, O'Reilly S Y, et al. Igneous zircon:
Trace element composition as an indicator of source rock typel]].
Contrib. Mineral. Petrol., 2002, 143.602—622.

[33

Belousova E A, Griffin W L, O'Reilly S Y, et al. Zircon crystal
morphology, trace element signatures and Hf isotope composition as
a tool for petrogenetic modelling: Examples from eastern Australian
granitoids [J]. Journal of Petrology, 2006, 47(2) :329—353.

[34] RAdTT, ZEEkAE, HOK K, &5, Lu—Hf RO R KR & HE 4240
). A ER, 2007, 23(2) 1 185-220.

Wu Fuyuan, Li Xianhua, Zheng Yongfei, et al. Lu—Hf isotolic
systematics and their applications in petrology [J]. Acta Petrologica
Sinica, 2007, 23(2): 185—220(in Chinese with English abstract).

[35] TEAH, Griffin W L, L, 5. WIFS 7 VLA B R e B 4 i |f

[F 037 2 s BR AL 7 []). BH38 4R, 2003, 48(4) :379—382.
Wang Xiang, Grifin W L, Wang Zhicheng, et al. Hf isotope
composition of zircons and implication for the petrogenesis of
Yajianggiao granite, Hunan Province, China [J]. Chinese Science
Bulletin, 2003, 48(4): 379—382(in Chinese).

[36] Qiu Y M, Gao S, McNaughton N J, et al. First evidence of =3.2
Ga continental crust in the Yangtze craton of South China and its
implications for Archean crustal evolution and Phanerozoic
tectonics[]]. Geology, 2000, 28:11—14.

[37] Zhang S B, Zheng Y F, Wu Y B, et al. Zircon isotope evidence

for =3.5 Ga continental crust in the Yangtze craton of Chinal]].

Precambrian Res., 2006, 146:16—34.

[38] Liu X M, Gao S, Diwu C R, et al. Precambrian crustal growth of
the Yangtze Craton as revealed by detrital zircon [J]. American J.
Sci., 2008, 308: 421-468.

[39] FE3CHL, RICM, L, . TR 8 E A RS T U-Pb 4R

%A HE AR AR, T EFFA D ), 2009, 39(7):972-978.
Jiao Wenfang, Wu Yuanbao, Peng Min, et al. The oldest basement
rock in the Yangtze Craton revealed by zircon U—Pb age and Hf
isotope composition [J]. Science in China (Ser. D), 2009, 39(7):
972-978(in Chinese).

[40] Zhang S B, Zheng Y F, Wu Y B, et al. Zircon U—Pb age and Hf
isotope evidence for 3.8 Ga crustal remnant and episodic reworking
of Archean crust in South China [J]. Earth Planet. Sci. Lett., 2006,
252:56—71.

[41] FBAK K, sk AR i S R 20 KBl b 5 B TR ORE L)), B
A, 2007, 52(1):1-10.

Zheng Yongfei, Zhang Shaobing. Formation and evolution of
Precambrian continental crust in South China [J]. Chinese Science
Bulletin, 2007, 52(1) : 1-10(in Chinese).

[42] BRAIE FBIK K. 45 T RiAZ A A KR T3S L 850 U—Pb AR IR FI HE
[FA R BEIE)). & A5, 2007, 23(2):393—402.
Zhang Shaobing, Zheng Yongfei. Growth and reworking of the
Yangtze continental nucleus: evidence from zircon U—Pb ages and
Hf isotopes [J]. Acta Petrologica Sinica, 2007, 23 (2):393—402(in
Chinese with English abstract).

[43

Zheng J P, Crifin W L, et al. Widespread Archean basement
beneath the Yangtze cratonl[J]. Geology, 2006, 34:417—420.
[44

Zhang S B, Zheng Y E, Wu Y B, et al. Zircon U—Pb age and
Hf=O isotope evidence for Paleoproterozoic metamorphic event in
South China[J]. Precambrian Res., 2006, 151:265—288.

[45] P& E, X, B, S B R R A S ok ] 0 4R
SHRIMP II /& 4IRS []]. FBH2#ia 4, 2003, 48(16):1721-1725

Yin Chongyu, Liu Dunyi, Gao Linzhi, et al. Lower boundary age
of the Nanhua system and the Gucheng glacial stage:Evidence
from SHRIMP Il dating [J]. Chinese Science Bulletin, 2003, 48
(16):1721-1725(in Chinese).

http://geochina.cgs.gov.cn o MR 2013,40(5)



1408 i %] i 2013 4F

=

Stage division and origin of Tonglushan pluton in southeast Hubei Province :
Evidence from zircon U-Pb ages and Hf isotopes

HUANG Gui—cheng', XIA Jin—long', DING Li—xue', JIN Shang—gang’, KE Yu—fu’,
WU Chang—xiong’, ZHU Jing—ming’

(1. Wuhan Institute of Geology and Mineral Resources, China Geological Survey, Wuhan 430205, Hubei, China; 2. Geological Party of Southeast
Hubei Province, Daye 435100, Hubei, China;3. Hubei Geological Survey, Wihan 430034, Hubei, China)

Abstract: The Tonglushan pluton is mainly composed of quartz —orthoclase diorite porphyry, together with
diorite, quartz diorite and diorite porphyry. In this paper, zircon U—Pb ages and Lu—HIf isotopic data were
obtained by using LA—ICPMS and LA—MC—ICPMS analysis. The results show that there existed at least three
times of intrusive activities in the Tonglushan complex, which occurred at 150 Ma, 145 Ma and 140 Ma,
respectively. These magmatic activities successively occurred from west to east and from the depth to the shallow
part and formed quartz diorite and VI Cu—Au ore body at the depth of the Jiguanzui mining area, the diorite and
[, I, IT Cu—Au ore bodies in the shallow part of the Jiguanzui ore district, as well as the quartz—orthoclase
diorite porphyries in and around the Tonglushan mining area and the Tonglushan Fe—Cu deposit, the Jiguanzui
Fe—Cu deposit and the Taohuazui Fe—Cu deposit, respectively. The U—Pb ages and Hf isotopic data of igneous
zircons and inherited zircons indicate that the Tonglushan complex was mainly derived from Paleoproterozoic
(Ca.1730Ma) lower crust with a little depleted mantle components, with the involvement of variable amounts of
the Late Mesoproterozoic (1100~1200Ma) and Neoproterozoic (800 Ma) crustal materials. Different rock units had
different magmatic sources and were related to different ore —forming processes. The quartz diorite and diorite
were associated with Cu —Au mineralization, which probably resulted from the involvement of mantle
components in the magma source. The age data of inherited zircons, which include Neoarchean, Mesoarchean,
Paleoproterozoic, Late Mesoproterozoic and Neoproterozoic, are comparable with zircon ages of the Kongling
Group TTG gneiss in Yichang, lamprophyre pipes in Jingshan, Ningxiang and Zhenyuan, sandstones of Liantuo
Formation in Yichang, and tuffs of Xieshuihe Formation (Liantuo Formation) in Shimen, indicating that the
crustal evolution of southeast Hubei Province was basically in accordance with that of the other areas in the
Yangtze block, and Paleoproterozoic and Archean basement might also exist in the deep crust of southeast Hubei
Province.

Key words:zircon U—Pb dating; Hf isotopes;magma source ;the stage of intrusion ; Tonglushan pluton
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