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Table 1 Petrochemical compositions of Donggou granitic porphyry and Taishanmiao granite
ERITEOD LT E (pe/e) Bt TR (pe/g)
DG4 | DG5 |TSM1 |TSM2|TSM3 DG4 | DG5 | TSM1 |TSM2|TSM3 DG4 | DG5 | TSM1 | TSM2 | TSM3
Si0Q; [79.66(79.77|73.23(75.14(76.37|| La |26.30|25.60|44.92|61.05|39.06| Hf 3.45 | 4. 32 7.4 7.3 6.1
TiO, | 0.09 | 0.10 | 0.26 | 0.22 | 0.17 Ce |37.5039.60|104.01|102.80|75.81| Ta 4.94 | 5.57 7.7 5.6 9.1
Al;O5 | 10.86|10.91|13.75(12.89(12.34|| Pr 3.09 | 3.34 | 7.88 |12.25] 8.12 Zr 75.60|94.60] 230 222 157
Fe;Oz | 0.57 | 0.64 | 1.20 | 1.11 | 0.82 Nd 8.29 | 9.46 | 28.1 {38.58|23.78|| Nb |[69.50|62.30| 62.1 | 40.2 | 64.3
FeO | 0.09 | 0.09 | 0.87 | 0.47 | 0.56 Sm 1.16 | 1.55 | 4.43 | 6.33 | 4.12 Sc 2.16 | 2.00 ¢ 3.0 3.9 1.5
MnO | 0.01 | 0.01 |0.039|0.015] 0.02 Eu 0.14 | 0.19 | 0.74 | 0.80 | 0.34 Cr 9.85 | 7.50 1 5.0 5.0 5.0
MgO | 0.07 | 0.06 | 0.65 | 0.26 | 0.18 Gd 1.59 | 2.03 | 2.70 | 4.81 | 3.30 Co 0.72 | 0.71 | 24.6 | 24.3 25
CaO | 0.14 | 0.43 | 0.62 | 0.52 | 0.51 Tb 0.22 | 0.29 | 0.43 | 0.79 | 0.64 Ni 2.48 | 1.33 7.5 6.5 5.6
Na,O | 2.47 | 2.51 | 3.80 | 3.14 | 2.95 Dy 1.20 | 1.78 | 2.77 | 4.22 | 3.88 Rb |332.0|260.0} 318 272 331
K,O | 5.05 | 5.17 | 4.43 | 5.33 | 4.9 Ho 0.28 | 0.41 | 0.56 | 0.80 | 0.82 Th |[34.10(40.70| 52.6 | 39.9 | 63.0
P,Os | 0.01 | 0.02 | 0.07 [0.037] 0.21 Er 1.22 11.73 { 1.76 | 2.37 | 2. 84 Ba |121.0|157.0| 517 902 171
H,Ot | 0.34 | 0.32 Tm | 0.24 | 0.32 | 0.30 | 0.40 | 0.52 Sr 21.20{41.00| 89 172 31
LOI | 0.50 | 0.54 | 0.79 | 0.78 | 0.82 Yb 2.14 | 2.70 | 2.13 | 2.64 | 3.71 Ag |<C0.03[<C0.03
S | 99.861100.57]99.71199.92(99.85) Lu 0.39 | 0.47 | 0.32 | 0.40 | 0.53 v 21.0 | 24.2 | 11.8
Y 9.74 |15.50|15.77(23.3726.21| Ga 21.4 | 23.9 | 23.5
EREE 83.76|89.47 [216. 83(261. 61(193. 68 Ti 2113 | 1182 | 1060
8Eu |0.315(0.327| 0.61 | 0.43 | 0.28

(1) B4 DG4, DGSE B R WRE A, S RS MAEERBRER RSP ORR, ¥ BTRA XRF FEle  METtE
S# 1 7T & ICP-MS J7 ki 57, (2) TSM1, TSM2, TSM3B 3 A (L Jfi 25 4 , &4 . TSM1 — 47 K 4B 56 B8 25, TSM2 — 41 o B 1E & 7k i
= TSM3— B F RS MRS R R THEE AR, k3R s b m 4 X RiEE Ll E S0 L. ato

F i AL E s S S R AT S AT A .
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Fig. 1 Geological map of Donggou Mo ores district
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1—Cenozoic sediments; 2—Mesoproterozoic —Paleozoic sediments ; 3-—Mesoproterozoic rhyolite of the Xiong’ er Group; 4—Mesoproterozoic
andesite of the Xiong’ er Group; 5—Mesoproterozoic tuff siltstone; 6—Late Archean crystalline basement rocks of the Taihua Group; 7—
Mesozoic granite porphyry; 8—Mesozoic granite; 9—Mesoproterozoic diorite; 10—fault and their attitude; 11—strike and dip of strata; 12—
location of ore holes and their numbers; 13—location of barren hole and its number; 14—location of inclined shaft and its number; 15—Ilocation
of sfat and its number; 16—location of exploration line and its number; 17—sampling location and its number; (®—Jinduicheng Mo deposit;
@—Mulonggou Mo—Fe deposit; @—Yinjiagou Mo polymetal deposit; @—Yechangping Mo deposit; ®—Nannihu Mo deposit ; ®—
Sandaozhuang Mo deposit; @)—Shangfanggou Mo deposit; ®—Leimengou Mo deposit ; ©®—Donggou Mo deposit
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DG4, DG5—Dongguo granite porphyry; TSMI1—Kaligranite
porphyry from Taishanmiao; TSM2—medium—fine grained

element spidergrams of Taishanmiao and

Dongguo granites
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orthoclase granites from Taishanmiao; TSM3—medium—coarse

grained orthoclase granites from Taishanmiao
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al. , 1984, 1992; Williams and Claesson 1987;
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TEM B =38 X #4757 . R RSE 2 %457 TEM
BEAT UK B 89 53 1R IE, B A SL13(572 Ma,U &
B2 X 10O EMESM U.Th.Pb & &, A
Temrra (417 Ma) #1785 1 . 3 8 45 4R 98 52 0 19
“PhR#EATIIE . B FEHIE R F AR, BTl 85 6 1
DPbHFPU G B AR, *'Pb/* U LA R *"Pb/**Pbi tAE
KRR Bk A7 °Pb/%5U HLB 3R 3K 15 2°°Pb/#*U
. BOHE b B R A Ludwig # SQUIDI. 02 &
ISOPLOT & J¥ . [ i & HAH R 2 N 1o, MAF 2 4
B EI5 WM EEE .

4.3 MWiKER

XA i B A AT T LAR AT, A A s B3 T 3k
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Fig. 4 &"Cathodoluminescence images of zircons from Donggou granitic porphyry
HT 127 TR B R M B AR I IEE (23. 92040, 1K 3 NPT
I _Os R EM
S R R S A 0 D ReOs AR
LA FERFHET 11241 Ma 2P/ UMM 5.1 HRRESLE
FHAER XN R BRI R WA RRES HIRA DG-1¥ 455 ¥ 5 ok B R Y JE T KA #3F
W XJ4P35 m AL (ED , B AR AR £ 112°23'02", JL 5

33°56' 34" HEAR T B 40k A IR YR 4 A THESR

®2 FAENEEEHEE SHRIMP U—Pb &R
Table 2 SHRIMP U-—Pb isotopic analyses for zircons from Donggou granitic porphyry, East Qinling

mEs #%Pbe U Th Th/U #°Pb" #°Pb/®EU 207ph¥ /206 P} X 207PhX /2357 206pHX /2387
79 (X107%) | (X107%) (X107%) | 4 (Ma)
83.1 6. 77 428 381 0.92 6. 94 112.5+2.9 0. 017497 0.041+£97 | 0.01760%2.5
89.1 8. 65 367 407 1.15 6.01 111.2+4.2 0.01739+3. 9
92.1 3.12 561 308 0.57 8.93 114.743.1 0.108=+12 0.268£12 | 0.017954+2.7
93.1 6.02 603 515 0.88 9.92 115.0+2.7 0. 032457 0.079457 | 0.0180042.3
101.1 2.02 705 633 0.93 12.1 124.641.7 | 0.0439%+14 0.118414 |0.01952+1.4
108. 2 2.92 748 689 0.95 10.7 103.1+2.3 0. 048429 0.10629 | 0.0161242.2
110.1 4.41 317 488 1.59 4.82 108.143.0 0.038+44 0.088+44 | 0.0169142.8
117.1 0.34 8114 2714 0.35 130 118.27-40. 68 | 0.0475042.0 | 0.121342.1 (0.0185240.58
118.1 6. 66 3576 1403 0.41 58.0 112.641.1 0.0468+13 0.114413 |0.0176141.0
122.1 5.58 423 382 0.93 6. 64 110.34+2.6 0. 02166 0.051+66 | 0.017262.4
124.1 2.95 477 576 1.25 7.39 111.942.3 0. 045425 0.108+25 |0.017514+2.0
127.1 23. 92 350 704 2.08 7.54 122.045.8 0. 083445 0.217+46 |0.0191044.8
128.1 6. 87 241 237 1.02 3.96 114.043.7 0.024+86 0.060-£86 | 0.01784=+3.2
133.1 1. 38 398 428 1.11 6.13 113.142.2 | 0.0493%7.3 | 0.120347.6 | 0.01769+2.0

T 1222 %9105 Pbe Al Pb * 43 5 3 7% ¥ 17 47 A S 150 BRI 4%, 3 30 4% P S 90 A 2 PBARIE
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Fig. 5 U-Pb concordia diagram of zircon from the

Dongguo granite porphyry
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EE. EEETREHT B Re-Os L E RN
141.5£7. 8 Ma(ZEKIE5,2003); H EFI1WHD
# Re-Os B X # K 131.64+£2.0~133.1+£1.9
Ma, F#4132. 4+ 2. 0 Ma(Z= 5k 1525, 2005) ; kb F
WA P AR & M AH T 1Y Re-Os BN F R M 139+
3~129+7 Ma (G #L2%,1985;Stein et al. , 1997), 5
FIEFHY 1 Re-Os X 4 # 4 136. 0£ 6 Ma(Stein
etal., 1997) E RHBER A PKE4H (D B 1405 1
Re-Os # R #7230+ 7~220. 0+ 5 Ma (F #13%
%,1985) XRARBRHET FHNRT ZELHF =
B, —HIE R F220 Ma &4, HHRERA FKE4E (4%
VIR (B HEE4E,1985); A M F140 Ma £ 4, K
A FERHAEH KERIXE, 2003,
2005); ARWHT E R T115 Ma 24, BSR4
WK, 5 Re B Ll #h [X AR WY 0 4R T A B A BU & B BR (125
~114 Ma) (£ X KR%, 200D, U R AKX L H
(126 ~115 Ma) (3% P84 % ,1995; 3K i B %4, 2002;
ZER%E, 200 T I XHEFET (124.9~
122. 9 Ma) (REAR%,2002) T B A AE L, BT R
T120 Ma 24, AT AR5 =Ry #.

6.2 BLEF#WERKR

Mao & (199D FELE B4 T T T E & fl 2
BARH IR AT MRS BE BN, N#g 3
I REEIME. T AT ESEE T E TR,
Mg IR~ Bl —S B K EH XHF K, Re S EM »

£ 3 FKHAET Re—Os W

Table 3 Re—Os dating of molybdenite from the Donggou Mo deposit
Re 187Re 1870s R E R
B4 VA AR HE (g
& (ug/g) (pg/g) (ng/g) (Ma)
DG—1 MEART R K O A Rk 0.10843 4.1940. 06 2.64+0.04 5.1240.04 116.5+1.7
DG—2 HHT AEFKA K 0.12179 4.0440.05 2.5440.03 4.89+0.04 115.541.7

E:Q AEFBEER I P CMIR AFE EXE, BEN.Q ZHFiREH 20, P Re M Os S BN H ERLOERBENGTREE. K
WHRRERFHMERERES MRS RERANAERBEAGERLE BN R RERFRRMERERES, R EAE
WReFEA W A MAHEEQ.02%).



g1

%%, REWRWEKLEEA AT SHRIMP 47 U-Pb fUESAT Re-Os I KM E X 1085

X107 —>nX 10 5—n X 107 H Ik, 45 B Re
SEA LA R B Y R B R R (Mao et al. ,1999;
Stein et al. ,1997) A B KB KR WET A
WS B 4. 04X 107°~4. 19X 107° (%), 7
4.12X 107, RE R WA M RF P T AL R &
HHI AR —RE BRI T T .
6.3 MEBHNEES

RIS LW RAEILG TFHAMR T =84 M
HRiEF B (ZE N %,1989; Ames et al. ,1993;
KEAELE,1996), BIETZ R E K REE B AL K&
S B AL KA GRS IE 5, 1994 R %,
199 M EH M K RAREA & FHR =81, W5
HE A B PR 38 A B P L B B = Bt R — R
5 [l P4 A i, £ 35 A L Bk B TS SR TE N B0 R U 5 L
HEETHRINYEE—BSBER, EREERE. K
Sk BTURMWE (AEY%,2000), &A@ #—F
BEME(ELFE%,1992) hF—BES . EH
SR T X 2R 1 A KV o 3 i 4 O R SR A R R
#e, Bl SN [ E R F1 30 NWW ) £ 5 F1 35 85 A4
AR, RS AR A T R AR A T g R M IR R
R R AR NRRERZ W, EKN T Y R
RAEWSBRIEBAERRER, R EEST L
FERERBR AT LR Ve B . 4 55 R 48 B 7E i
B, LA RAE140 Ma £ R BBEE R & R 584
CE) & B A #4 V Bk B 48 BE 4R B K (Ye, et al.,
2005) MR B A —F H E i, ZPERAT MK
HABFTERCEEE%,1996,2004) B0, &
AEBEE . KREYE LR, RERNM T —IEEE
E R BIE S, &5 R & LB AR R PR 78
B, anAe L SO IR IR L L AE LGS S BITE KA A R
EEH#HS,199),. FnEERBBHERER &5 %
¥R 224 ,2004) , AT B PP B R R A » K1
ERABER A RAERAEEMERIE S /DRIE,

U 1Ly BE - 1L A5 BB 2k A (BRI, 1998) LA R K
PR T AR T BRE B B SR UTIE TR U AR R R R
PR A S B TR BT (A PRI 133 Ma, 55 3C
% FERWBEE R DT PR KBRS ET,
BT &y RS T EX (EFE%,1997),
REWET KA EMBEEREGRD Y, K7 E S
W EEEEET K. SR RERT REE X
IR | AR e R AR AR IR AR B (R A TR
B 4B (BB 0%,2005) , B T /NEIE IE L .
BEEINZ4 B, AERET KA . HHEB.RE
LRHREEHT, LE ABERELERET AW
WERAGEEST K. 548K A MIERKER KB
BE S RGHE BB KRS ST BB E AT R,
R TMmEsa®Ray 8. RARET KA FRBHE
D S A A AV S Nl v BN e B 5 L 2 N
ERELGH REHEZTRE—E EHREERIE
BT s 23 3t AL 4 P BRI DTRUKIL R B 5 LR R
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HNEARBRKARZE K-Ar A EFERA
107 Ma®, REEZFAHIB A MBERERLE R ]
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Table 4 Re content of molybdenite from the east Qinling molybdenum deposits

# | Re(rgg) ; 1 stz
KL% TRER % i THE B R REE PELRIE
HRMET R BREKE | 5| 256.0~633.1 [428.36 ﬁgmr%ﬁigﬁ?t BARS, 1994
SWHEY (BER 3| 12.9~19.7 [16.13 5, 1987, 1994
HREYM-ZEE w . REBRVYRIEFETT HAES, 1994
mmp | EH S FHE| 9 1B I-ST 2809 by ik US SOk | 2k, 2003
LEWEY BER 2] 19.0~20.2 | 19.6 |[F, BAXRAK ZE k%, 2003
TFiwEY HER 2| 18.4~25.9 [22.15 K5, 2003
wyEY BaR 2| 4.04~4.19 | 4.12 BESFYRET LR | AX
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SHRIMP Zircon U'ﬁng and Molybdenite Re-Os Dating for the Superlarge
Donggou vinrphyry Mo Deposit in East Qinling, China,
.] and Its Geologlcal Implication

YE Huishou® MAO ngwen » LI Yongfeng”, GUO Baojian” , ZHANG Changgqing”
'LIU Jun®, YAN Quanren® LIU Guoyin?
1) Institute of M ineral Resources, Chinese Academy of Geologzcal Science, Beijing, 100037
l lZ) China University of Geosciences , Bez]mg, 100083
3) Beijing SHRIMP Center, Institute of Geology, Chinese Academy of Geological Science, Bez]mg, 100037

Abstract ll’

Located in the eastern Qinlirllg Molybdenum Belt, the Dongg'o'll deposit is a superlarge porphyry Mo deposit
~ discovered in recent years. This! tstudy provides the first highly prec1se dating of the m1nerahzatlon and rock-
forming in the Donggou Mo depl)sn The dating of zircon from Donggou aluminous A-type granitic porphyry
determined by SHRIMP yields an age of 112+1 Ma. The 187Re and ¥70s contents of molybdenite from the
molybdenum deposit are determmed by the Inductively Coupled Plasma Mass Spectrometry (ICP-MS), with
analytical errors of Re and Os ibetween 0.2%~0.3% (20). Thelresults obtained show that the Re-Os model
ages of the deposit are between H16.5+1. 7~115.5+1. 7 Ma, with average age of 116 1. 7 Ma. The
SHRIMP zircon U-Pb and mlolybdemte Re-Os isotopic ages are quite close. The results suggest that the
Donggou Mo deposit was formed at least 20 Ma later than the Jinduicheng, Nannihu, Shangfanggou and
Leimengou porphyry molybdenum deposits in the same molybdenum belt. On the basis. of the accurately
confirmed ages of the mineraliZatlon and rock-forming, their relationships, the ore-forming mechanism and the
geodynamic evolution are furthei’r discussed. They formed in d1fferent tectonic settings. The Donggou Mo
deposit formed during the rap1d l1thospher1c thinning of eastern Chma at ca. 120 Ma, while the other Mo
deposits formed when the tectonlc transformation predominated at ,ca. 140 Ma.

Key words: SHRIMP U—'Pb age of zircon; aluminous A-type granitic porphyry; Re-Os age of
molybdenite; Donggou Mo clep'os?t; East Qinling :l;s
. l'
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