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B E: RRETESHOXYPEREFXNRERET R, 5 HHHT A Re-Os AN EEFELERER,
FESET Os BRAE WA 212. 74£2. 6~215. 14+ 2. 6 Ma, HmAUFEHEK 214. 1£1. IMa, i ISOPLOT &
FHEBMEMNEERN 214.447. 1 Ma, ZERSB R EEA K-Ar £ 223~ 226 Ma f1 SHRIMP U-
Pb & AFH 22327 Ma FRETEEAAEM, HRK, B Mo T RLIBEREEERXBA-REHRYH
B HARREMo MERMEREATEMELWSRRAN Mo WFLAFEEEL . BRYEATH
BANBARBEOIYERERTEBEARNAFEENZSANEREM.

X@iA. BRMET; Re-OsAMNEEE; OXPERE

hEASHEE. P597 IRAARIRAG . A

RETERERELIEM IR, UEEERFNX
BlKE, URNEZRMUBERSE. AHUR
HMILBEREZIRESH, FRARM R
WEW, R FERBFARPFFELREFTHN—F 0.5
A R Bl IR 1L 9 BRI AR R 9 EB K LB B i 2
SR EHE SR Y E R R R, EHIERS
ELRBRRBRERAE., MAMNUAEREEER
BEFAEERA, FAOTFTEEMEW @, G0
WRRGEEHFRMU . RIEG TR R0 vb
W, R WEMELRP AR, EmLRE
REYREB RN E. HHRKEZ5EINEE
REEBRENN¥FHEERAR LHEERRHE
o

ZRHBXERANAY FTEE P FERIRHE
MENDBIEHMEMIEREWER, ERTEES

W BH . 2007-06-25; @B 2007-11-08
R2E. EFEAKHAEWE (1212010631007) % H)

i, BERY. ZEE. LEWSEANE T4
BAZ SRY REF T LA RILRE R %A LE
FX., EANTKANEEFESRER, RKXHEAD
EREELE BT 132~145Ma (%, 1985,
1994; AZ2iEZE, 1994; Stein et al, 1997; ZEjK g
%, 2003, 2005), 53 E HEFi# 135~152Ma
GREF%, 2001) EX—%, TRILPHET . F
MARXEAE BN XHRY WERKE, mEkE
BRBRERNHEDT WEHET Re-Os EHFELH H 206~
222Ma BB 8k (FHMEESE, 1985, 1994; #&H
%, 1995; Stein et al, 1997). H ., PR TH

BERGHAN S - EBRT B —EREEL,

MR, BEHRRUBREARET KL
W, STPEREH RN Mo L RT {LRERE
ESRER. BREEEERKENIMEREWNFF

EER/: KER (19625, B, ARBITR4E, BRIBEN, FENESP~HEAFREXNH RS ERTIE. &
Rihdt: 430074, BIRNREBER 388 5, PEMBA KEFHEER; HiE: 027-67883059 B 0931-8760061,
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M—PEHEEER, LTRASGFHERS (Rib
BEFO MEN, BRUTAZVRENEREFS. &K
WEFESARBENPRERBBRARTRE -NELEHI
RER, “HEMERTEATUHENE ., KBk
IR K BIFIER, Mo EEAEEIL /4%
X EE GRA(T%,1994), MBEZEBIFAELE Mo
AR, Bk E*E (2005) BFRE, BRERARR
EYFEEEIRHZRRE A, FRRHERAR
5RFBRERENBRNERBBMET (PREKI
WO HRARHFS -, HERBEIFEYEHLY
ERESABHYREBEHETHEREHR EFEY
BER. BRETVHEABN—TUEHRBREER

IRMEWRHAERTRBHOERRBEN . FAH

EHARBEXARENER, TRERET HEE
HAERT HEHNER. A THEHTHSEREN
KER, EHERFBERAT EED K Re-Os FIRE
FER, TTEHET NIRRT B,

1 RS Ha e KR S Hakl
FEAE
RE RS MER, BEERY 253

km?, - EZHRUNEREE (B D, RIEE%E
BERAGZEMEZMIR, BRA RO PR

7R )

~N

Dyke |8

B1 BREUTEHRE
EEXE, 2003 B30
Fig.1 Drawing showing Wenquan rock body
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MAHRS IAFRFKR. 1. IFRBANEEREE
RFEEPE, UNEAKERXLAR, UGB R
SRR, AESRBALRKR, EAXELSIHIA
M HRBREERANKECARSRES =
KIEREIE:; IFREAKEAUEARATY
HFRIE, HEBERBRSENEERM 20%5~25%, FR
ST TEERRIIE, RAEAGEXBUMURRBZE -
KIERAENE: N FREBAERS B TAEKRIE, L
EXRAFHAREBERTANE, SAUANLE
PFERER-ERRP-HBERZ _RKAERENE,
HEERS BEETRM 40%5~45%; VFEREA
BERERKR., &R, BRRATREMBAKS, &
AURNA-#RIEURRERERAENE. BEX
B ARFREAGZEYUBRAZRHN E,
RERWEM

KEKE (2005) ARLEREZH, BRAEEY
ERF AR SIO,: 66.74%~67.34%, ALO,:
14. 73% ~15.02%, CaO: 2.79% ~2.75%, MgO:
1.52% ~1.72%, K,0: 4.4%~ 4.89%, K,0/
Na,0: 1. 29~1.57, A/CNK: 0. 94~0. 97, A/KN
1.41~1. 45, AYERRM B XX E . A& Is..
0. 706 432~0.707 653, Engwy: —5.56~—5.03,
(2*Pb/**Pb),, (*"Pb/**Pb),, (**Pb/**Pb), {4} |
% 18.166~18.282, 15.572~15.584, 38.112~
38.222, MEAMUTHFHRERMNHMTER. &
SHB L K-Ar £ 223~226 Ma (HRES,
1998). SHRIMP U-Pb # A 4F#¢ N 223+7 Ma (5K
FRE, 2005), REAEKEBRLTEI L8N,

2 BARMEHH LFRE

BRATHEFERE TEAARES _KER
A, BEHMNT HRILK 800 m, KF R 200 m,
JEEEH 37.56~445 m. FiL BB R A N iE w1k
EMEHELETMAD L. REBHEER, FH
RER—&, BHRO0.3km? (B 2), L/ ™=
ZHEEKPFEAVESR, SHARAKTEELA. P
WBRABE, & BRHEAY R T A LR A,
EWER.ESR™=L, BEPEHMESLBI Y. &
ERTAEAKERKE, T 1~5mm, Hk1
cm, BRTEERA 8~25 K. T ALB LR, B

RRAE, RBESEE, HERBS. ALUEN
£, 4. 0001%~0.48%, 4 4. 0.01%~
0.05%, #k: 0.001%~0.0001%, . 0.01%~
0.03%, 8i: 0.001%. FATYAHAEHE, EEN
BRREEYT MREY, AOBRARY . A8 %
RETYFEEIAE, KA. Bx8%. BEM
TERRE, TEIFL. . KA. R
i, CERGETIAMALEAL. B L5 HeE
X REY .

ZK32-3 ZK32-1 |3

2 REYRYEHE
GEH MR GBI RR KRR
Fig.2 Profile for No. 32 exploration line

Logk; 2 WA 3. 8454

3 BEHET T S K& Re-Os [f]
S E ¥

5T HRBRASHEEY AXEE, BF4E
PR YaERERBE EEMIE ST 7k . i
TR T BB ZHIT Os LR L.

D P RBR. RAILELD B RS E T
HRM R POER. STREMT RS RE X
(H228%, 1994, 2001, 2004; JEXBRMMMHLHE,
2003, 2004), RIRINT . EBKBRFEITER, @&
HRABR-F MAZ Carius H (—HRBWPEREKHE
BEEMR KR, ZRNBRAINE L ENRE
e, W REREK—50~—80°C., MR
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# Carius BBZREBEARF, B K AR -HEAR
FRELEY ' Re F1°°0Os 1B G % B A Bl Carius &K
¥, EA 2 ml, 10 mol/l HCl, 6 ml, 16 mol/l
HNO;. HERBEBIKESS, ARKEI G MK
¥ carius BERAFT RS . RAREHREBENRN, BR
BEFEABNMSHA, FERBZHEE, BHAET
230 °C, fRif 12 /pEf. ZERBAGHHHFRT, 17
Carius &, 3 ] 40 ml KK B h IR ARIBEF,
F 105~110°C Z&18 50 4, A 10 ml /KR e 7E 4 5%
0sO,. ATHH RN ACPMS) JE Os A
SR HE. B R EBRBEBE A 150 ml Teflon R 1F

Sk, WHE—WERRBETEIMEE, MBE

Fo. mAbBK, MPET. BEERKUBRKRE.
A 10 ml, 5 mol/l NaOH, F#m#, & @i
. #%ASOml BREBELES, BL, REERK
¥ A 120 ml, Teflon £ -3+ . A 10 ml HER,
W% 55, FEWek. #ILAHH, FEAKME. M2ml,
5 mol/l NaOH R BI W E-F#, kY 2 &, i &
WERARRRZRE, FRKHE, HREPB 150 ml B0

A 2 ml KB Teflon B# . 758 AR _E 50 °CHnh
IR KW, MAEBET . MBCRKHEBA 30%
HEAE, MBAETFUREZRFENR. AREAR
HNO, ki, REIWMBRKE Y 2% . & ICPMS
W Re A BHE. HEEKBERPHERT 1 mg/
ml, TRAMEEFRBREREM. RAXE TIA A
BB TIA X-series ICPMS W £ R B HfH .
Xt F Re ¥ R E %L 185,187,190, A 190 Wl Os,
X1$ Os 2 EFBECH 185, 187, 190, 192, F 185
Wi Re, BEREH  HTRHE.

[ln l‘f‘I::g:)]

Heo A (YRe EEHEEH) =1.666X10 "yr !,
HERLEL,

54 REHT A MR RNERAE 212.7~215. 1,
HREBEATE B, HMAEHEN 2141+
1. 1Ma, i il ISOPLOT B4 (Ludwig K, 1999) 3k
BRSEIERER K 214.427. 1Ma (B3, H4), &
PR RED L TN,

Wk

F1 HARUWEBRMERET PRET Re-Os HURYE
Tab.1 Re-Os isotopic dating of molybdenites from Wenquan Mo deposit

- B OE Re (pg/g) ¥ Os (ng/g) 187Re (ug/g) ¥0s (ng/g) BERER Ma)
() MEftAweE | WEALtFAHEE | NElAtAHeE | MEMLAHERE WEMT ARER

Ws-zk-1 | 0. 010 10 33.52+30 0.000 1£0.031 3 21.07+19 75.3840.57 214.3+2.7

Ws-zk-2 | 0. 010 55 24.06+19 0.000 0£0.014 8 15.12+12 53.68+0.43 212.7+2.6
Ws-5 0.011 48 27.96+22 0.005 4+0.019 4 17.57 + 14 62.71+0. 48 213.8+2.5
Ws-3 0. 010 38 25.12+20 0.000 0£0.022 0 15.79+13 56.7010. 44 215.1+2. 6
Ws-1 0.010 55 20.47+17 0.000 0+0.043 4 12.87+11 46.0510. 45 214.4+2.9
¥ %8 Os ZHIE Nier ) Os R EFERE, BEi'920s/0s MBHITHEBL YOs ROsFUERRE. Re, Os SRNAHE

EAfFRAREANKERE. AEANGEERE, RENENSERERE, #ONESRACRANRRE. BEKY
95%. BRERN AR EEFFBEREFHOTREE 1.02%). BEKTF 95%. B2 M A Re 0.0035ng,'¥0s 0. 00001ng.

il Os 0.0000; A4 . WXH. BEHL
4 HRHE

HEEHB Re-Os LW K 212. 7~215.1 Ma
(HBCFHE 214111 Ma), SRTRFRHA 214.4
+7.1 Ma, RHRLBEREYT LEETERIERY
(B=Ei), ZFRELREEREEENSER
AR % K-Ar £ % 223~ 226Ma £, 5§
SHRIMP %/ U-Pb 4E# 223+7 Ma HFEER X
WEEERE, RHATFLIELRETERRNS
BB HBE B . XS5HIELFTIMERHEY

REERFEABBARE-SRIENARE -
.
MIEHEKEZE (2005) XFTEBILIENK EHHIR
L2 R Pb-Sr-Nd R B4 RISERF 5, BEBIE
M SRR SRR, BRYFE N
E R BEIEAORA% GHRARE) . BlEER S
TE 8 8 Mo B R (N BE & IR K 54 B
Mo £EWH, MAGELEAKERRKER Mo
SBHOBME, BHMo EERERARIBFRA
FHA TR, HHKERSRLBEEE Mo k%
HEAKEE, THATEESEOGHNBREE, et
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Fig. 3 Re-Os isotopic isochrone of molybdenite
from Wenquan Mo deposit
220
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216
1 *
2 214|—@ — % 9
e
212
| 1
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Fig-4 Weighted average of Re-Os model age data

of molybdenite from Wenquan Mo deposit

Mo fE & ¥R I B, Wik GO MAMERT, &
BATHAREM. FH Mo 5 b 52 %% 5%
ERRBRIREREY, FXRTATHEHEREY
BRGH, EHAERYE Mo BERSAA K
REER, TEEIRERUE Mo #H—SEER
FRXE. BXARREEELERBRENTEREL
KPR BAES, HREWRNSRAOREE
EREERTRET RS A, HHXFHRLE

RENSTHEITNTES B P HEN.

5 %

5 2 IR 4IT Re-Os I EEHRH, Mo
B EE ST 214 Ma, 404 FEIZBEAE. A
ANSRBZREEE LN EHYE, G 5TEY
R A B Y, KBk Mo kS
S Lot R B R O - R AR AR R B
i 52 Mo Bk B R B — 25 R W T 2R 48 i
SR BN X —EEN Mo LA FIME, X
WRTIRK Mo RT HWEERT .
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Re-Os Isotopic Dating of Molybdenite and Its
Implication for Molybdenum Mineralization of
Wenquan Porphyry, Wushan, Gansu Province

SONG Shi-gang!'?, DING Zhen-ju!, YAO Shu-zhen', ZHOU Zong-gui',

ZHANG Shi-xin"'?, DU An-dao®
(1. Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, Hubei,
China; 2. Gansu Bureau of Geological Exploration for Nonferrous Metal, Lanzhou 730000,
Gansu, China; 3. National Research Center for Geoanalysis, Beijing 100037, China)

Abstract: Wenquan molybdenum deposit is a porphyry type mineral deposit related with Indosinian granite.
The Re-Os isotope dating by five samples of molybdenite separate shows that the Os model ages ranging
from 212.7 &+ 2.6 Ma to 215.1 + 2.6 Ma with weighted average 214.1 £ 1.1 Ma. The isochron age of
214. 4 + 7.1 Ma calculated by ISOPLOT program is consistent with granite ages of 223 to 226 Ma and 223
+ 7 Ma for K-Ar and SHRIMP U-Pb respectively. The isochron age is within limits of error, and slightly
later than the granite age. The facts indicate that Mo mineralization generation was in the later stage of the
magma ascending and cooling in crust. The indosinian granite distributed in west Qinling was generated by
way of remelting of the basement matter of basaltic rocks with high K content induced by Qinling orogenic
process and resulted in element redistribution in crust. This is very important to Mo mineralization
generation for granite fractional crystallization. The discovery of Wenquan molybdenum mineral deposit
plays a revealing and directing role to evaluate the metallogenetic potential of the Indosinian granite in west
Qinling.

Key words: Wenquan Mo deposit; Re-Os isotopic dating; Indosinian granite
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