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PAERE AR FRUEBALS EANHEA SV KAEEDREXR, YARBEHTFLTHAS
REHHA MR PEEMBEEARE ARAKRREERREKENRASEET RIS LA-ICPMS E 45
K ORBHEBMERRKEN P/ UEHN 141.2+1.6 Ma, ZEEGREERARRNKE P LAY AL A
AREAMBHER) AERSBEZNFR DL T W B EE L B 54 HETRRR ™ Pb/? U-26Pb/?* U
B, RAFRN TAEHFALGREANFERN TP THERALAZHHRE AN MR T A —REL(TEHA
WS H1 N 178515 Ma, 141, 948, 1 Ma; k38 H4EM 4 B R 279575  Ma,1290+12 Ma, 24,141, 9+8. 1 Ma 5%
WHEREDHRE-B A=A ENZERERGEBRTPE A WA BESE R (2 7Ga. 1. 9Ga.1. 2Ga)
BHBE BRTREYEMANTEE B EEERNEX RS BERABEOLERELREBHAR, B Zr
BB BT RKAN 650~700C, HRK H K 750~790°C, EH NKH K 750~760°C, HFiRE . Zr-SiO, A
BHSREGHANTEL FRAEXAR TG HAEFLEE R,

X@iM: U-PbERE; LA-ICPMS, S &S A HFILF B ZREFR

EHFEB XN EREDH S KAERTH
EEVXRCEEH%,1991; BH4E%,1992; Bk
R%,1998; 7B K. 1%, 1999; F T %, 2004; Xu et
al. , 2005) LB A—EARBRAIMNERE B
BREMENEMRLEAE . HARHERAER
B R ENff %, 1991 ; BT 0%, 1991 FB KL NG %5, 1995,
R k%, 1996; B K R %, 1998; Wang et al.,
2003 ; ¥4 ¥4 55, 2004 ; # I 4 %, 2004 ¥ T i %,
2004 ;%% & H %, 2004 ; B B4, 2006), HERK—
BB, REERES AW BN RAEER, FEER
FHEMMNEH. EBERAN K-Ar M Rb-Sr &
BIAMFEHEEEUNRL THEN ERAMRER
HARERK, EELERZHBARNAEREE W
(RAK%,1996), HARENERERHE LB
W ALEE IR E, AL E S A, BT A R
AT U-Pb EF— BB RRUAEFERETRY
BHARE.

WX BFARTEARSBISERRE KT
EHRABEB(RARE, 1990, W REETE
HETRIEFMER. EBHFMXOREMLMTER,
DEEXRBREEEZRANNNE R, 2 AEHF

RET R (EER/%,2004a, 2004b, 2004c; B 4 &
%,2004;Di et al. , 2005;3Ki5%,2006; -G,
2007, /AT EEMARKEHRNA. HEFRERLE
BB RS BENFILAEL . FF RBELSHK,
TEHEERK RZAEHKF. MABIEREHRR
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FHEARBEREHERN—RI R R EGHA
ERERGEER. BRNEBTRENFLFTHAER
HEMTEANAELEARKE . FUHAERK
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ZhE. KEEHEF EALFERAMEBRLE
TR CE %, 1991; B A%, 1992; BRKBE,
1998 wang et al. , 2003 3 I 4 %, 2004; % /N B
F,200NELEL ERERHBETEBRBESREN
TR A (FEED,.FEREEREE.

2 FESASIE B

BELBEARKERESREHLEY —120m
HPRIBE.FILUHARNKERLRBLMULEHA
B —760~—875 m FHBEM —875 m FHE,. %
WK N K ERE BB E ZK441 85FL (4R 0 x =
3420085,y = 39586037, % E K 177.97 m),

EEFHESARL, SRB HESELED
Y, Nikon NEEBHETHELBERZF . TR
SANABBREANEL LT Y, AREAMIER
S EZEATRAPOEA, FETETRE. #
5 Y BE & 7R B K FI T Macquarie X2 GEMOC B
X H L F Camebax SX 100 Bty FIRE #1780
SEFREAMMERETESN. EdHBHET
REMELR BIEOBRNEE  HEAETREEY
GENE(E 2ae) ; UEWBE AR —F AR HHE
LRRELERAT BT IS ESEE (A 2f-h) ;7%
ETAMEBEEE RN EAHD, BN AEERER
(B2D, W=E=MFEHEAYETTEREEN
.

#A U-Pb & 4 £ B K F| W Macquarie K%
GEMOCHI R 0% A LUV213 nm L HEE W
Agilent 7500 & ICP-MS L5/, BB IS
Bl Pk 213 nm, WL ER M E 5 He, 3K
L2 15% (diameter/iris) , JE Y KK 0, Pk &
5 0.08 ~ 0.10 mJ, M ALEN 40 ~ 50 pm.
R &M FI 5 B % I8 S0k (Jackson et al. , 2004), &
BB ER AR GEMOC/GJ-1 (609 Ma), B
BRMIKTT R MG RZAT, 535487 GI-1 45k 2 ~
AW, FEISGTRBHERS 12K HFHQFERE
91500 1 Mud Tank, I KB4 HF EHE RN B E
.
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LAJICPMS & Hi & R & % & % &
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Fig.1 Geological skech map of Shizishan ore-field
1—BOFH2—RL A, 3— kW 44— B R4, 5—M
B 6—BARKE, T—RKE 8—ARRKAE KA
KAEI0—ZERER 11— KHEE, 12— F 8 13—\, 14—
WY 15— EMR 16— RERR: 1T—HRMLE

1—Huangmaging Formation; 2—Longtoushan Formation; 3—

Fenshuiling Formation; 4-—Nanlinghu Formation; 5—

Helongshan Formation; 6—gabbro-diorite; 7—diorite; 8—
quartz diorite; 9—granodiorite; 10—grano-porphyry; 11—
marble; 12—skarn; 13-—iron cap; 14—copper mineralization;

15—{aults; 16—stratigraphic boundary; 17—working places

HEAM U-ThPh AN RERFERT —EHHA
. BIEE S B9 Pb/% Pb 4F #% (147 ~930Ma) 5
ASP=HFERHEE Z 5, BT 88 H AR 235U
FREERERSD UL P HAMETERHTL
EOMERN, FUBEERENPb XA, BHT
SHTIRERS, X RN FBHES (<1 Ga), R
AP/ U EFRARXRERHRARIGH
(Griffin et al. ,2004),

F) F Isoplot 3. 25 # 4 4 (Ludwig, 2000) ¥ %
EHE T2 Pb/* U-**Pb/* U BB+ (H 3),H 6
MIF-BHRLE, 5FLUHAEAKEPERE
AEBRAEEIN(LHC-IDRE—HHE, BRT
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B2 HRRFLTHEERETRERESR
HH s FER(a,b, c EEH/INE%,2007)
Fig. 2 Back Scattered Electron (BSE) image for typical

zircons from Shizishan in Tongling(Fig. 2a,b,¢ are from
Yang Xiaonan et al. , 2007)

F1 FEBXKLPEREP

SR ESAERERIITORERKR, FRA
A, B B AT & HE AT Pb/™ U S &8 I AP 3
HE,588141.2 + 1.6 Ma, ZER SRR E
ERNAERESHHR—-B(R 2.,
3.2 AELUBERAKENBUNAZAKSE
BELZEARKEMFILHARRKETES
ERESB EEIT AR RO EH] K D,
HEBAMREAE LBEARKSE B XA Pb/
WS PhLEHS K 1288 4 72 Ma 4k & 4 4 (BMS-06),
WETHF R (EERE,2004) HKRBHE. HLET
BmEARBXAREANFERFARINNELRY
EFERHBTHERE, EERREAREXRAR
B. 3 TEREE LTERFTBESHHFESCRLS
AFLI~2.7GazE,BFAHFRAFTITHR,
BWHAAFO0.1~13GazE,BFBPTHRIE
BEH . ZUSFTHEERIA . SWAS A

#RU-Th-Ph R REELER

Table 1 Isotopic compositions of U-Th-Pb for geochronology of Yanshanian plutons in Tongling

U-Th-Pb B4 R B (R 10) £ (Ma, RZ o)
B ™Y Th/Uj 27pp/ | 27Pb/ | 26pb/ 2P/ | ®'Pb/ »'Pb/ | ®Pb/ | ®8Pb/ i HB]
(1076)[(1079) ¢
206 Py 25U 287 282Th 206 Py 2857J =y 282Th

BEILEGREKE

BMS06 | 605 | 2333 [0.259]0.0838(30)] 2. 499(82) 0. 216331 0. 06434(84) 1288(72) [ 12722¢) | 1262017 [ 1260016) | 98 [ @
FLMaRREKE

Szs03 | 87 | 116 | 0.75 [0.0734(12)] 0.641(12) 0. 06328¢90)p. 03804(58) 1025(35) | 503(7) | 396(8) | 75511 | 39 [ @
Szs11 | 120 | 34 | 3.8 |0.0502(29) |0. 1518(85) 0.02191(34)E.00691(10) 2060134) | 144D | 10D | 139> | 68 | D
SZS15 | 475 | 147 | 3.2 |0.0450(7) |0.1606(26 0. 02376(32)0. 00757(11) 150(35) | 151 | 151 | 152 | 101 | @
Szs17 | 48 | 32 | 1.5 |0,0461(21)|0.1322(58) 0. 02082(33)0. 00664(26) 1(100) | 126(5) | 133 | 134® | — | @
Szs20 | 103 | 119 | 0.87 0.0657(10) |0. 3371(55) 0. 03723(50)0. 02525(39) 797(31) | 295(4) | 236(3) | 504® | 30 | @
szs21 | 8 | 17 | 5.1 |0.0494(21)|0. 1519(65) 0. 02231(35)0. 00789(19)| 168(100) | 144(6) | 142(2) | 1590 | 85 | @
SZ§16 | 30 | 861 |0.034{0.1563(16)| 8.95(11) |0.4156(54)|0.1122(16)| 2416(18) | 2333(12) | 2241(20) | 214929 | 93 | @
szs22 | o1 | 446 | 0.20 [0.1269(14) | 6.174(82) |0.3532(46)|0. 1079(14) | 2055(20) | 2001(12) | 1950(22) | 207228) | 95 | @
A ER I K

LHCO05 | 330 | 8L | 4.1 0.0563(39)] 0.171(12) . 02206(35)[0. 00686(9)] 465(159) | 16110) | 141> | 138> | 30 | @
LHC06 | 159 | 44 | 3.7 {0.0526(30)|0.1629(90) 0. 02247(34). 00705(10) 310(133) | 153(8) | 143> | 142 | 46 | @
LHCG07 | 166 | 58 | 2.9 [0.0498(33)|0.1512(96) 0. 02203(36)0. 00696(11)| 184C150) | 143(8) | 140(2) | 140 | 76 | @
LHG10 | 280 | 38 | 7.3 [0.0490(15) |0.1476(44) 0.02186(20)0. 00676(11)| 147(72) | 140¢) | 139 | 136> | 95 | @
LHC11 | 152 | 39 | 3.8 |0.0700(16)|0.2141(48) 0.02218(28)D. 00828(12)| 93047) | 197(4) | 141> | 167 | 15 | @
LHC20 | 95 | 28 | 3.4 [0.0492(25)(0.1518(75) 0. 02240(36)0. 00871(27)| 157C115) | 1441 | 143 | 175¢8) | 91 | @
LHC22 | 105 | 25 | 4.1 |0.0494(21) |0.1503(64) 0. 02208(33)00. 00756(19)| 166(100) | 142(6) | 141> | 152(&) | 85 | @
AELAXERKE

TGS07 | — | — | — [o.125715)] 5.774(72) [ 0.333(39) [0.0975(12)] 2040¢21) | 1942(11) | 1855(19) | 1880(22) | 91 | ®
Tes14 | — | — | — |0.1733(29)| 10.69¢14) |0.4475(50 0. 1237(14)| 2589(29) | 2496(12) | 2384(22) | 2358(26) | 92 | .
16817 | — | — | — ]o.1850019)|12.82 (19) 0. 5020(57) 0. 1404(17)| 2698(17) | 2667(10) | 262624) | 2655(29) | 97 | @
MREBELARXAKE
50821L1] 93 | 74 | 1.3 |0.1742(14)] 10.40(23) [0.432900)]  — [ 2598(13) | — | 2319CaD) | — 8 [ @
508-112.1 | 57 | 137 | 0.42 | 0.1248(6) | 6.12(13) |0.3555(75)| — 2025(9) - 196135 |  ~ 7 | @
508-14.1 | 93 | 211 | 0.44 [0.1276(5) | 6.75(14) [0.383780)  — 2065(7) - Jzmen | - 01 | @
508-19.1 | 42 | 86 | 0.49 |0.1527(8) | 10.00(29) | 0.478013) |  — 2376(9) - ey | - 106 | @

. 0.0838(30) #75 0.0838 £ 0.0030 (10); D M&EX;Q AP BE%,2007,Q ABRY £%,2004,@ X EEH%,2004b.
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Fig. 3 Concordia plot for magmatic zircons from
Shizishan area (Data for Nanhongchong are after Yang et - /600
al, , 2007) 0 m,wl' 200 4.000\, 8.000 12.000
. 0.240 '\ 130,
LHC-11 R i — B 4%, E AR 393 WA HE R T34 R IE (c)
YR Intercept a1
T _ 141.9+8.1 Ma 1%
Sample LHC-11 was rejected in weighted average calculations & 1290+ 12 Ma
for scattering away from the Concordia. Refer to the text for _0a60p (MSWD=232) 90
details 5:-
£ 00038 (d) 230
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22 ARMEERERT UPbER i sl .. 180
Table 2 Zircon U-Pb ages for Yanshanian plutons in Tongling 0.080} [ 5‘(3 9
309 17
BHEH #k SE 4 (Ma) P30 022 o
BEWL | BAZKSE | 142.9 £ 1.1 EER%F,2004a 0.014£110
Mt | EXAKE | 14L2+ 16| BAB%,2007 0.000 D100 0.2p0 , 0300 0,40
TRk 0.000 1.000 2.000 3.000
144.2 2.3 ,2006 e T b ]
R by + k% PbA"U
| xnce [masss| peun 1 mmnsnanes sames
N . . )
U-Pb j
MAEWL | BEMKHE | 130£3 | IER®.2004 Rigs & U-Pb i RIER
FRUL | BEREE | 1404 + 2.2 EERS,2004b Fig.4 Concordia plots for zircon U-Pb dating of the
Lo h=4il] REREKSH | 137.5 + 1.1 8B hH%,2004 gabbroic diorite and the quartz diorites in Tongling

Isoplot 3. 25 %k {4 @ (Ludwig, 2000) f£*’ Pb/
ZSSU_ZOGPb/ZSBU Eﬁ(@ 4)°

FARERTYHARE G ER S ABE, B
AHEBIAFER—BERZ. EERNTTFhITHE
HEHAEE S (B 4c, d), B EKERH 1290
* 12 Ma, FZZAE#H K 141.9 + 8.1 Ma (MSWD
=2.2),THETFTRZRLNNEBRE S EERN
FRERZHLHMWEMR ST (H 42,8 7T MRE S

(D—HZEHBREE, (a), ()— (D FERBE K (D—(c) Y
REEAEHELRAET LRESF R ERY £%2004),F
B3R 3 (2004b)

(b)—The complete plot; (a), (¢c)—amplified parts of (b);
(d)—amplified part of (c); Data for Tongguanshan and
Xiaotongguanshan quartz diorites are after Xu et al. (2004) and

Wang et al. (2004b) respectively

MEA—BEL, LXAHERY 279570 Ma, T
AN 178575 Ma (MSWD= 2.2),
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4.1 EREBY
UEHERBEEWNHIERE P/ U-
wph/ U P BERMTFA-HEL L, H
ETEXRFRMEAEEREHRAES, RTERE
Pb HRE L BS R (Wetherill, 1956), B | 32 & 48
BHhHERBMEBRNER . TXAERRBENE
RES REHSHER, 2RAZL(EERS,
2004a) B Rt M AR FRE, T IETE 4-c PR A
EHIWFLUTEARLAERESINER, F A
5B FENREERBEN-B(R D, MH
CEEIBHSBEREAFERTEEBI=ALEREF
BAEEMBE R, Condie (1998)7EX S EERH
FPEAFRBTETEEZR, EHEESLSH &
BAEA2.7Ga,1.9Ga M 1.2 Ga([® 5), B & Bk
TEREMEREDILENAKEE L EH (Stein
et al., 1994; Condie, 1995), MM X KB
AR S B K 279555 Ma, 178575 Ma Hl 1290
+ 12Ma, 5ENBEFRHEE, TREEREREL &
MEROER, FERTHREAHETRY Em
ABBREERS,

15F 2.7Ga]

0.0 1.0 2.0
& # (Ga)
B S5 FERRdsn U-PbEREHE
(Condie, 1998)
Fig. 5 Distribution of U/Pb zircon ages

from juvenile crust

4.2 BEREAEEREFENER
AEFREAFERHRBUPEREREY R
ARBBEARE(EEHE,1991; BHRES,1992;
B K %, 1998 7B KUy F14% #,1995; Wang et al. ,
2003; £ T %, 2004; B A £ %, 2004; B HEF,
2008), T AR P MR B AR RERT R Y R MA
IRRMAERR IS RER (EERSE,2004b),
MATHEREEER AR RREAHER
AETHER(EH 1.9 Ga,Xing et al. ,1994),%5 F

RUBREFERTHERE L%, 1999, BT
MABREFEFRH R THRWBRESD.
BEREAERTREBHMN Z WAERE EEXR
SAHBEZEAMARKR N  LnDea/R* = - [3.8
+ 0.85(M—1)] + 12900/T, K s, D¥/#% 2t
&R SHEEZE Zr W EE .M = (Na + K+
2Ca)/(Al X S, T &4 %t i & (Watson et al.,
1983), A KA A LFERH NS, 2004;
W/NB %, 200  BARKE AERKERMERR
KEMMESHTE S 0.2.2 1 2.1 BHEEE,EM
EAZ RERAAR . BIAELGRKEN Zr B
BEMNT 650~700C, FERKEENF 750 ~
790°C, K INK AN TF 750 ~ 760°C, 7 Zr-SiO;
EEF(@EO MEARKERESIAFERKSE,
e ETFEMMBABRKE, WS Zr N\BEBRAZ
WEEIRME AR EENGEE TITENRAR
ETRIAGMBELE EHXXRTAEERNKE
MG RIBER 710 ~840C, HiFMMEHZ A,
2004), BB BIEE. B THSEANRE, B
ARKEERTERBTER FUBEREGERD,
AERKRA¥EFHTF Zr TR $REGKR
FH. B6PFNARRKEINURRNKE Zr KE
TRER BERTHRERBETR Zr SRANTE
KE#HARYE, BRERERREXA B EE
EREESABSREAEX WREGENERS

600 —r———T——T——————_

0 FEAANKE
<« FERNKE
*0 ﬁﬁl&z‘%

400

Zr(x10%)
A

200

50 55 $i0, (%) 60 65
6 Zr-SiO. E#E.

Fig. 6 Zr- Si0, diagram.
LSRR E BB E%(1992), Wang et al. (200 E
TRF QRO ELHSRERABRMEF QOO RMB MBS
(2007)

Data for hard symbols are taken from Zhai et al (1992), Wang
et al (2003) and Wang et al (2004) ; data for open symbols are
taken from Huang et al (2004) and Yang et al (2007)
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ERRETHE FUNEREEXBES4RED, ¢
ARERFELERNKRER T BRRNESBT
141. 2 Ma i i FI4E#

ZEFR, Zr B AR BE  Zr-SiO, 8 A L B 3
RSRBEORHAXBREATH T LS EREER
BEREESLTFREIMERNENFRTSR
Chappell et al. , 1998).
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Zircon U-Pb geochronology and Its Implication for the Temperature of
Yanshanian Magma in Tongling, Anhui Province

YANG Xiaonan, XU Zhaowen, XU Xisheng, LING Hongfei, LIU Suming, ZHANG Jun, LI Haiyong
State Key Laboratory for Mineral Deposit Research , Department of Earth Sciences, Nanjing University, Nanjing, 210093

Abstract

The Yanshanian plutons that occur extensively in Tongling, Anhui Province are essential to the
genesis of world-class strata-bound ore deposits. We have sampled plutons ranging from gabbroic diorite to
granodiorite in the Shizishan orefield to conduct systematical studies on geochronology with LA ICPMS,
The magmatic zircons from the Nanhongchong granodiorite yield an age of 141.2+1.6 Ma. A number of
inherited zircons (or inherited cores) have been found in Baimangshan gabbroic diorite as well as
Qingshanjiao quartz diorite, In order to reveal geological significance of complicated ages, the age data for
these zircons and age data for adjacent quartz diorites are plotted on the ®"Pb/** U and **Pb/**U diagram,
from which two groups of age data ( one group ranging from Archean to paleo Proterozoic, and the other
from middle Paleozoic to Early Cretaceous), do not constitute a straight line, with lower intercepts at
1785*% and 141.948. 1 Ma and upper intercepts at 27955 Ma, 1290412 Ma respectively. Of the four
ages, the second (141.9:8.1 Ma) is consistent to the times of Yanshanian magma activity and the other
three are the old intercept age, close to the three statistical age peaks (2. 7Ga, 1. 9Ga and 1. 2Ga) for
juvenile continental crust, implying a possibility of supplement of crustral materials, ZrSiO; correlation
diagram, and the presence of inherited zircons indicate that zirconium reached to saturation in the magma;
consequently, the dominant magmatic temperatures were close to the calculated temperatures for saturated
zirconium (for gabbroic diorite; 650~700°C, quartz diorite: 750~790°C and granodiorite: 750~760°C),

indicating that the magma temperature in Shizishan was relatively lower.

Key words: U-Pb geochronology; LA-ICPMS; inherited zircons; Shizishan ore-field; Tongling; Anhui

Province



