2009 48 4 A 7 OK # & HmwHs H2m
Apr. , 2009 MINERAL DEPOSITS 28(2):170~184

XEHS:0258-7106 (2009) 01-0170-15

RS Y s B AT R RAFER HE
ST R-RECLERER

B Lt B AT, BXRS AMEL,E XL, AR
Q PEBFERFACTBBRE 2 5% R, JLR 100083; 2 hEMERF BT =R BB,
HIRBEFET AR EENESTRERE, LR 100037; 3 B R K L8030, 65 100037;
4 WHERWNELERAE P EH 471400)

i X WEAHLARGATRIILFEARBRHTEIFRANBARBLHAT K. ZETK=TAB
EAERARRGBARYED. ST ERUT _HER.EF A5 EM.AFURKOSEXT Na,O S I
fiE. § RXWEED b ERE AR IR AR R BCR  HERFEER . R HEmERREHROL. 6.8
R RET L ERBELL BFEL. BRALMSE G LS, L0 MREHHT KNF LM TS
. BEERT 6 U AT KEBOEET B EHET Re-Os [ EEE ABEREM30.3 + 2.00~131.7 £
L9 )Ma, BB ZER (131, 2 = 1. 4) Ma, RUIZF KPR TR 0Lt SR 40K S KN RERE -,
BN M- E K- HAKE SR =Y . 48 Re A BN 12,48 X107 ~53. 39X 107° , R HI T YR A H £ 8
BER. BRRHD SRE. GEFEHE AT BR T — 0 8, 5% 4 20— K 5 H K 8 R R 5 Bk
FBE {2 %  13F

KB HWR¥EReOs RN EEE HEBET ;R A i, 7

@ #E: P618.65 XEERER:A

Geological characteristics and molybdenite Re-Os isotopic dating of Yuchiling
porphyry Mo deposit in western Henan Province

ZHOU Ke', YE HuiShou?, MAO JingWen?, QU WenJun®, ZHOU ShuFeng!,
MENG Fang' and GAO YaLong'
(1 China University of Geosciences, Beijing 100083, China; 2 MRL Key Laboratory of Metallogeny and Mineral Assessment,
Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China; 3 National Research Center
of Geoanalysis, Beijing 100037, China; 4 Luoyang Longyushanchuan Mo Co. Ltd., Luoyang 471400, Henan, China )

Abstract 5

The Yuchiling Mo deposit located in Songxian County of Henan Province is a newly discovered
superlarge porphyry Mo deposit in the East Qinling molybdenum belt. The deposit is hosted in the
porphyritic monzogranite and breccia unit of Heyu composite granitic pluton. The host rock is
characterized by rich silica and aluminum, poor calcium and abundant alkali with high K, O/Na, O ratios
and F content. The main ore-forming types in the deposit include disseminated, veinlet, stockwork, and

laminated molybdenite mineralizations, and the major alteration types of wall rocks comprise potassic
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alteration, silicification, sericitization, pyritization, phyllic alteration, epidotization, chloritization,
argillic alteration etc., which constitute typical ore-forming and alteration characteristics of porphyry Mo
deposits. Six molybdenite-bearing samples of different mineralizing types were selected for precise Re-Os
dating, which yielded model ages ranging from (130.342.0)Ma to (131.7+1.9) Ma and an isochron age
of (131.2+1.4) Ma. The deposit was formed in the Early Cretaceous, which is consistent with the
emplacing age of the host rock Heyu granitic pluton. The authors thus believe that they are products of the
same magma-structure-fluid activity. The Re contents of molybdenite are (12. 48 ~ 53. 39) X 107¢,
indicating that they were derived from mixed crust and mantle sources. The Yuchiling Mo deposit was

formed at the same time with the Donggou and the Tangjiaping Mo deposits, and hence should be the

response to Late Mesozoic large-scale regional lithospheric extension in East Qinling-Dabie area.

Key words: geology, Re-Os dating, porphyry Mo deposit, extensional environment, Yuchiling,

Henan Province
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Fig, 1 Geological map of the East Qinling Molybdenum belt { modified from Ye et al. , 2006 )
Molybdenum deposits: 1—Jinduicheng Mo deposit; 2—Mulonggou Fe (Mo) deposit; 3— Yinjiagou Mo polymetallic pyrite deposit; 4— Yechangping
Mo deposits 5—Shangfanggou Mo deposit; 6— Nannihu Mo deposit; 7— Sandaozhuang Mo deposit; 8— Leimengou Mo deposit; 8— Donggou Mo
deposit; 10— Yuchiling Mo deposit; a— Shangdan fault; b—Luanchuan fault; c—Sanmenxia-Lushan fault;d— Taihangsha fault; e—Nanzhang fault
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Fig. 2 Geological sketch map of the Yuchiling Mo deposit

1—Quaternary sediments; 2—Grayish white medium-coarse grained phenocryst-bearing biotite monzogranites 3—Grayish red medium-fine
grained biotite monzogranite; 4—Pink medium-coarse grained phenocryst-bearing biotite monzogranite; 5—Grayish white and grayish red
coarse-grained biotite monzogranite with megacrysts; 6—Grayish white and grayish red coarse-grained biotite monzogranite with
accumulative phenocysts; 7—Pink and grayish white granite porphyry, fine—grained alkali granite; 8—Breccia; 9—Fault; 10—Drill hole

and its serial number;11—Exploration line and its serial number; 12—Sampling tunnel and its serial number
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Fig. 4 Ore types in the Yuchiling Mo deposit

A. Molybdenite veinlet in potassic altered monzogranite ( PD628); B. Molybdenite veinlet in breccia (PD587-5) 3 C. Disseminated

molybdenite in potassic altered granite (PD620-1); D, Disseminated molybdenite filled along fracture surface of potassic altered granite;

E. Disseminated molybdenite in clastic granite (molybdenite cementing granitic clasts) ; F. Molybdenite filled in fractures (PD477)
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Fig. 5 Alteration types in the Yuchiling Mo deposit

A. Massive K-felsparization in wall rocks accompanied by silicification, epidotization and pyritization; B. Linear K-felsparization
stockwork accompanied by epidotization and kaolinitization; C. Phyllic alteration in hand specimen; D. Phyllic alteration
(under crossed polarizer) ; E. Strong silicification and epidotization (from drill core of ZK0804) ; F. K-feldspar halo along

the pyrite-quartz vein ( from drill core of ZK0704)

RIEMRTHER., Z20.0RAIMBEBATLERY  FRRATY, TREREEKY HES.
AR-BAYNE. ENHEAR-EA-TRAH

BOERAMREG L8 TP AR AR(ER 3 BEVELRTFE

HEAKE D) A KE 70, B0 RAOBK T

B (EE), TEMTRBVARLBEALE 3.1 HIXE

) A Aa Bl EL@ 0%, REM 6 HEAN RS A THEFRAS. FHA



sl ey

B A%.REaRREANAT KERHERLEAY #-RALRER

177

AHRBHEAE
EHACTREEL
e

S00m o

B4 S I A,

400 m =

300m

LA m

SR

200m

BREAHLEL. HHEL. ROERE

Om

[anmz—krns [eenms

v v vl e

7] i v 7 v w

9{°

FebEE TS mRE L

i \ AR R - \
auEk RREACRENE £ \
FRANL. HLREMHA Ay PR v v @ e v vy

[ 100 m i e \ v v v % 9 ® % ®© W

7 e v
wl | @

| [Mzers [E]an

B 6 IVENRE BT 18 B (13 o B & Mt S0 B IR o 2 1 36 0 v D

Fig. 6 Geological section along No. IV exploration line (modified from cross section for resource

evaluation of Yuchiling deposit)
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Fig. 7 Products of different ore-forming stages in the Yuchiling Mo deposit
A. Milk-white quartz vein + massive pyrite + wolframite( I ) ; B, Molybdenite-quartz vein ([l ) cutting early stage pyrite~
quartz vein( [I ); C, Late-stage calcite (IV) vein cutting earlier filled molybdenite veins in fault( [} ; D. Late stage
chalcedony-fluorite vein (V) cutting early-stage quartz veins([ll) ; E. Quartz druse filled with kaolinite and

galena(IV); F. Vuggy quartz veins with pyllic alteration in wall rocks([V)
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Table 1 Description of the molybdenite samples

BaY REAE R F 5 R B B B BNE
PD477 i PD477 B 34 O 4 6 T E AE-EHTHERAD 4F
PD587-1 Yii# PD587 W B AT 4Rk AE-MAYHEAD (x)
PD587-5 i PD587 B M B o A B BT BHE-EHT BB B 4B
PD587-6 HiiE PD587 BRACEZ -RER A PO EREHT AE-BEY BB x)
PD620-1 58 PD620 BROLBRZ-_RKEFRAHBRRRAEAR AE-EHAYT BB A 4C
PD628 Yii PD628 BRALBZKERAPEQS LT &Mk BE-EHG B B 4A

B REA 30% S BAE MAET LR ERE £2 ARXBEEKF

MR, FIBCEFR HNO BB, % 5 5 B Mk Table2 Blank level

BEH 2%, %ICP-MSWE Re MR IMH. mas "o Hous | OFw

FEWH R AL 1 mg/mlL, MU R T e il Lu o WEE LG WEM g

BREH.

(4) FiEME RAZEE TIAAFALSH TIA
X-series ICP-MS Jll E R & H. {8 . Xt F Re, 2t M
E'Re 1 ""Re, HBf & Re WM FLSRYP L EXK
5 B B' Os, T 5 "R Re, BB I 3% '™ Os 3K I
W' Os, MRAEWIR B PR EHEFH*0s 55,
AEH Os BBRH'S Os/" Os WHEKBIE" Re {5
S Os, % F Os, B E™ 05, Os "2 0s,
KW, 2E PR Re IBAMBE I Os, F'™ Re XK I
W' Re, FI# B A #9'° Re/" " Re L AT IE. BIE
BERD AESRMGERFESH 0.1%, X EABIMER
RBEEES T 1%,

HRBHESETHTY Re.Os AT
30 pg M 0.5 pg, WAH Os HRWE (% 2), Wik
Re,Os (i R EBWUERAEZBH W, 7k
HLP %% KB F M 0 43 47 3088 00 30 445 S i o 1
F§F 3K 3, AT TE B 43 4 B0 B O T S

Re.Os S BMAHE E RIS AR BN K
BiRE BRAMNRERE TN ENHERER
EBFoMESFACRLENRRE. BEAT
5%, BAERMAHEELBEEEHF RN AH
TEHE(1.02%%), BI5KFE 95%.

080701-24 0.026
080623-18 0.011

0,001 0,0000 0.0000 0.0015 0.0002
0.004 0,0000 0.0000 0.0003 0.0001

ARFEZERE, RBRNSFEHERTERE, W
R (<2 mm)WEAYT JLFABRRBRE
(Stein, 2003; Selby et al. , 2004), B FA K 5
ZRAHKBERR BT RSB, E4ET
AE ) BBEMBESEE THAMAELS—, Bt E
ARSI ERFEAEL W,

4 PiAER

¥E5HT Re-Os FfI RIIALG R K 4. HAHF
BHBERAAR K t=1/2 Un 1+ 0s/* Re)],
HPETHEH A= 1666 X107 "a™", BEES
PDS87-1 i R BHERE (REVHRFLESHY
BT Ei#—% TEMIEL), KM 5 MRS
B —HMER, EAFREARHE130.3 £ 2.0)
~(131. 7 £ 1.9) Ma, ¥4 4 (131. 07 £ 0. 83)
Ma,MSWD = 0. 35 (& 8), Fi Isoplot(Ludwig,
1999)i+ B 18 H LT R 4E I K (131.2 + 1.4) Ma,
MSWD = 0.60(H& 9).

£ 3 ZRFEWE GBW04435 HLP R 2 & F145 ok (B
Table 3 Analytical data and certificated values of Re-Os isotopes for standard sample HLP

as j— — Re/ug/g Os'*"/ng/g BAE 4/ Ma
Wl AHREH MEH FohElE MEE FHEAE
080623-17 HLP 0.0101 274.5 3.1 629.0 6.5 218.4 3.8
080709-12 HLP 0. 0085 281.4 3.0 647.5 5.5 219.3 3.5
GBW04435 HLP 283.8 6.2 659.0 14 221.4 5.6
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Table 4 Re-Os isotope data for molybdenite from the Yuchiling porphyry molybdenum deposit
Re / ug/g Re'/ ug/g 0s'"// ng/g B4R/ Ma
&®"E FRE BHE/g

EE 26 W B 20 WEHE 26 WEME 2

080702-1 PD477 0. 0501 33. 84 0.32 21.27 0.20 46.70 0,37 131.7 1.9
080702-2 PD587-1 0. 0507 9.42 0.10 5.922 0,062 13. 64 0.11 138.1 2.2
080702-3 PD587-5 0.0244 45. 64 0.61 28. 68 0. 39 62.97 0.50 131.6 2.3
080702-4 PD587-6 0. 0503 37.93 0. 38 23.84 0,24 . 51,82 0. 46 130.3 2.0
080702-5 PD620-1 0, 0502 12. 48 0.11 7.843 0.071 17.12 0.14 130.8 1.9
080702-6 PD628 0.0501 53.39 0,69 33.55 0,43 72.96 0.58 130.4 2.2

R ERTRFT A AR A0 Re) = 1. 666X 10~ 1a~! (Smoliar et al, , 1996) , NBAEH R 20 KF B HAL . BRI HE LR R

b ReOs A RLRE ST E EXR Y IENL

135
134 —
133
132~
L
2131~ —
= |
130~ J
120}
128 J
| Mean=131.07 £0.83 [0.64%] 95% conf.
127 r— Wtd by data-point errors only
B MSWD=0.35, probability = (.88
126

B8 AMIKHT FEHET ReOs R ER M THE
(080702-2 ¥ 4% K )
Fig. 8 Weighted mean of Re-Os model ages for
molybdenite from the Yuchiling deposit (080702-2 not used)
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Fig. 9 Re-Os isochron age for molybdenite from the
Yuchiling deposit (080702-2 not used)
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51 FEREAEREBA

BHEET = TFARERERERRR DN
BREBRAEET. BV EEKBETERNER-IHR
MELEHEER FEABLEREERA, XL
fE#5 £ E Climax B (5 D RERY KT BAHF
fiF ( White et al., 1981; Westra et al,, 1981;
Wallace, 1995)Hifl. BH LM EFE R FRR,
R R R BKR AR SR P EOERES
PLAEHKAEL L ETER REREEL.B
RAL HAAMBERALSEME, BEXBRS
W s e, ANBKRAHCE) B E &
BEEAH BIARLAFETOBE. BERA
BAEKTREFREOR.HER M AR ERT,
ARAKIERTBRERRERERERY, U
EEiRmEw P REEREE; BT ERE
MR E, SRZGETFPHMETRMLL,
ST TR E MR, T 58 RER
EEMBBRAREFEYMERE, SUERARKNET
BESPERTEREDIREEEXABTRE.
5.2 B¥HR

BERXE 2005, FEEkF R _-KE
B 28 SHRIMP &7 U-Pb £ ¥ (127. 0+ 1. 4)
Ma, K FEHZ Q06 UBERAEBHNERE
OAr/®Ar FEE R H (135. 7L 1. 3) Ma, Han %
QOONPBEFEMESPREZB -RKER SN
B8 Ar-Ar FEE#H H (131, 840. DMa, LR E
B H(132.5£1. DMa, AXFBHAMIKED Re
Os A& ERFA31.2 £ 1. HOMa, R B BT
RN EAEM, BT 58 ERHERIESHA
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RO XREY, HRA—HE-5R-MEEHN=Y .

B 13T RKREHEHD Re-Os BEU
EE5ZH 2B EET KK, Mao % (200838
Y 55 A6 R A o 2B R T R, FE R B S K B K A
EINPREERENMEAD LA, B 233~
221Ma, 148~138Ma 1 131~112 Ma, fibid489"
BRTEIANEHG=Y, R LHT KES R W
AP ((114.1£1.4) Ma; (115,142, 0)Ma, #ER4E
B, % %,2006) R BFMEP((113.1 £7.9)
Ma, S KB, HERSE, 2007), KBRIT A
((122.1+2. )Ma, WA F#H, HERF,2007) . K
HWH (121,612, 1)Ma, ERER  HERS,
2007)F0E T WA K ((129.54+2. 6)Ma; (131, 4+
1. HMa, BEXEH, ZEkiES,2006],

5.3 HEMERRE

WEHT M Re § BALMERIE R BT Y ik
FEHZ % (Mao et al. ,1999; Stein et al. , 1997),
Mao % (1999) KL/ AW, ML THEEMEEE
TR EHT B Re & &, & B 308 % U B 708 1R
BHEFMAZRE, T AT EEAT K Re T BE 10 ¥
ZTERNSEE-S5IMERE >S5 SHERA
AXMAT K. Re FBM n X10™*—>n X107°—>n
X107 4k, A4 B Re A BN F 12. 48X
107°~53.39X107° , R K AT E N TR B & K W
#1:25 ARAME . FIRE XA K 8" 0<10%,
9. 49%0, (¥’ S/%Sr), <0, 708, 3% 0. 7075, #. B 7~ £
FrBERkRe (DR ERE, XS5XIREE
QODBHK M EREFTEXBEHRE, UK
Han % Q007 AN EKRE [ B AHNARE—
B, BENUHTVERZREATHF 500 HET &
TRz A A ] B A BT —, HEHT Re &
B3 11, 5X107°~16.2 X 1076 (Z= K #4,2006),
BT DEEAREERBTF TR, BRELEH
45,

AW XL EARRARE &K, REHALE
B.E2EEZMBRMABHEM. Pirajno % (2005)
B, HEEILEP ARSI EANESRE
AR EERFG, XTERANRAEFFIA
RAR 5 ISk BB H08 . Berzina % (2005) 2 1, 3 4
RER Cu-Mo HIRFHEHD Re SENHMWEER
RURA - BEEORSY LI RIEF Re TR

EESGHBPYH AEREHEHCO), pH,
ClHEH, p, ), B TFRZRT HIAQEEURR
SE )AL B AR R 3098 Bl B AT X B9 9 R R R
BARETES AE bW, AR HETNRT Y
B EERE T F T, BB A @Y R MA
54 By BhEER

Wu %(2005)#H, FAEHEFEEFILB 1
FEEMAERTENN, KA 132~120 Ma HEREH
BUF—-IMERKIE, RKABNEREHRESFER
BRI AT BIFILAE %, X & i F lzanagi
Kula-Pacific #25k &/ i BF 5 3, 7J 65 2 B) 2 0 s i
FHEABHEEES N, BT % (2008) B iE
FEREMBIRLFIENH AN, B B3 EiE (132~
128Ma) H] RE R 1 YT % T it X8 5 B o o 0
8. Mao % (2008) 45 & % % & %t E AR B IR
BRI N EE RN RIAR RRK KXY 131~
112 Ma {5 3 MBI E R BT F 4 5 lzanagi
B 3 K S AR A K, X N AR AT RE 5 BUT R b AR
K EFRAMARE MW, U RKFE EEME TR
R TR AR, AL 4HED ReOs HH L
F£ AN (131.2 = 1.4) Ma, 5 R E T RN BT
Xt IO ) 4 5 35 5 R A 5 A B WY U T A A i (Mo et
al., 2008), KE AR EHT K AHEMZRTHE
MW TEH o, ARE XN E WA B AR A K
SRR E S R R F 4R E FRKEIES.
E=BL—GhPL BB EARAEZHBEE.H
BREHG=8KATRET L/ BEa IS
MHE ARG, 2N ELEHIEL, /DA E
BH, BRAFETE BB K R FE L A0 7 e 4
(MEEBEY =R, 1989; BRffR%, 1992), RH
X B A FRERKRE. FRGEOEHK
ISR A BIER A (M aHE%,2008) IR—ZRF)
17 e 4 N BE M 2 5% (Han et al. , 2007) BHIANTE
BFAMADBEREZEHRKFE RN,
B AT LAGA O, £ b 0 4E BT T R T 1 R B K A M
B, 0 R A M B S BN K A A B R
UL AR (Mao et al. , 2008),

6 4 it

(1) Al B AT RARGETHHER

O THEHAAAER. 2003, WHENSE1: 25 FRARE. 244-291.
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MBEAERET K, B S5SaMEX LR EEk R+
BB AR E R EX, B E&AmRILES
fE5%E Climax M AHT HWE S8R,
#E K. BFARURKOSEAT Na,O %4
AR, P AM EE R R YR B, M BKCR
WER, MEXRMEEKAL. BL.EFAL. K
BAXAEL . GRAL . EALAERALE. 5K
ZREHETH R AT R, AR AT T
BARMENT Ry 5ABERERNREAGE
FEVHX, SUERNARREERHT BE 58P
ERPBE/NERAE LT EARR,

(2) 6 EHETHETY ReOs A ERHESE
BIEERBEE N 130.3 £ 2.0)~(13L. 7 £
1.9) Ma, Zm &4 K (131.2 £+ 1.4) Ma, F 4
AEAETFRAEWM, 5AMERERNEXESM
RO —B, RN R — -5 K- WA 3
=¥,

(3) EHT PH Re FE N 12. 48X 107 ~
53.39X 107, BRI PR T BRI F F 58,2
[ B 9B A 0B 0 I

1) BMMEET R ERRETRRZER—K
Pl X b A R 1E B 3 g (131~112
Ma) , &b F K IR 4 1 B8 08 17 ORI 312 1 0 i R
PR HELR.

T W EFATHEFEBREBEEL.EMH
ERUIALERAANERS RITR LEE.E
VHEERARKKAZHSHE:ZATFEREE
Re-Os Ay R LB % # BE B 5 MBI 5 185G
BCEBHBARALERANHBOFRAG F &
BT —H RR R AR
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