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Fig .1

14 —BEE-1 A BVHE) IR 15 —BEA LY
Geological sketch map of the East Qinling Mo belt (after Huang et al . ,1995)

1 —Cretaceous sandstone and shale ; 2 —Cambrian limestone ; 3 —Carbonate rocks of Late Proterozoic Guandaokou Group and Luanchuan Group;

4 — Metavolcanics of Middle Proterozoic Xiong’ er Group; 5 — Marble of Middle Proterozoic Taowan Group; 6 —Greenschist of Middle Proterozoic

Kuanping Group ; 7 — Metamorphic rocks of Lower Proterozoic Qinling Group; 8 —Amphibolite gneiss of Archean Taihua Group; 9 — Yanshanian

granite ; 10 — Yanshanian monzonitic granite ; 11 —Fault ; 12 —Geological boundary ; 13 —Carbonatite Mo-Pb deposit ; 14 —Porphyry-skarn Mo- W

deposit ; 15 —Porphyry Mo deposit

A PRI 5 A DA A RRRR A A . ORI 3 = K bR
5 47207 Py 200 ph AE Y A (2 841 £6) ~ (2 806 £7) Ma( Kro-
ner et al . ,1988) . X PN 75 2 3 22 i -8 oo AR W RE HBE
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2002) ,—MHR R B MBI BEAR 4548 L s e 5 e
FERL PO ER BN 7 2 45 PE T E S SR IR IR VR I T B M
PRMESE 2002) . HT2A KM AR AR EATA BLTE
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Fig .2

Sche matic geological map of the Jinduicheng porphyry molybdenum deposit (after Huang et al . ,1987)

1 —Quartzite of Late Proterozoic Guandaokou Group; 2 — Metaspilite of Mesoproterozoic Xiong’ er Group; 3 —Slate of Middle Proterozoic

Xiong’ er Group ; 4 —Diebase ; 5 — Yanshanian Laoniushan monzonitic granite ; 6 — Yanshanian Jinduicheng granitic porphyrry ; 7 —Biotitization ;

8 —Hornfelsation ; 9 —Boundary of orebody ; 10 —Boundary of strata; 11 —Unconformity ; 12 —Fault ; 13 — Axis of anticline ; 14 —Axis of syncline
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B3 YR TR I (38 Li et al ., 2004b)
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10 —Hb 2 P=tRs 10— 12 —HB B RER S 13 BT IR(R P UNAY) 14 —E R T RAEIR SRR TV 15 —FTIX e —A T
Fig . 3 Geological map of the Nannihu Mo orefield, East Qinling area (after Li et al., 2004)

1 —Quaternary sediments ; Neoproterozoic Luanchuan Group: 2 —Dolomitic marble of Meiyaogou Formation ; 3 — Marble and schist of Nannihu For-

mation ; 4 — Meta-sandstone and biotite marble of Sanchuan Formation; 5 —Quartzite , schist and dolomitic marble of Baishugou Formation; 6 —

Quartz sandstone and dolomite of Mesoproterozoic Guandaokou Group; 7 —Yanshanian porphyritic granite ; 8 —Yanshanian granite porphyry; 9 —

Meta- gabbro; 10 —Atittude ; 11 —Fault ; 12 —Geological boundary ; 13 —Deposits (large , medium, small) ; 14 —Ages of rock and mineralization as

well as the measuring method; 15 —Study area; 16 — Village
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M YRR S 1984a) . B WAKM 8°Ch - 5.0 %, 1
R (R BRIGRFAE . A 5K SO fHA +8.0 % ~
9.55 %o S TIRATIN & O {120 AHBL . 5 47 SR T ff A 1
KT 880K A +1.2% ~ +6.5 % METHIAR KK 680 fE
( Taylor ,1977) s BT W™ i 2 rh IR U U 44 15 b 7K R 2R TR
GHBC. AR T RO DA 1 S A (R B
1984b) , EZR B EHME (H 52 FIX Pl 25 R T o) #
TR . IR T RA TR T A 87 S/ %0 sr=0.7051 ~
0.7065 P30 0 .7058 ,JE IRV ( LMl 1K 7= M ( B BB AR
1985) .

4 T IAR R A ORI

IRZE VAN PR I TE 5 1% M X ) 32 40 A B0 70 1L 390 b R
TE b BEA AT K (5 TIRFESE 2002) /0 R4 1 T 40 8™ 19 42
(JTIRAE 1994 o T AN 3X 285 R 3EAT 3T [\ 47 2 W 4F 75 20
A 80 AR I 90 FEARHWIFIH Rb-Sr K- Ar 55 7] 47 38 J7 125
SERG( R 2) RAR I R A B AR AR W m R W A T
K- Ar SE#8 M 104 .3 Ma Bl 255 Ma. BTS20 R I
PR, AAE 3 DA B 32000 2 B 08 L BE R 5 0710 A DG i i
ST PR AE TG 2R 18] e b fff 52 RO 414X B I 5 55 40 £ 2R
VAt A 2 At AR A 49 4 [R) S 35 4T W R i) 2 ) T RO AT 0 IR
W DAV A S s LR I AR . Re- Os [FIE 384 2R DR 3 b Bl 12
U 320G WSO AR 55, n) B W B AL K 0 RO AT
(Stein et al.,2001) ,T#E) 2 H TAHT IR & 4ERE 9T . B+
SR IS FHMEAHIT Re- Os [F) 47 25 J7 v I 38 7R 23 U b IX () EH AT
PRICAE 88 AH 4k R 3R T — K0 47 2080 (35 JL 52 55 1994 ;
1996 ;Stein et al . ,1997) . B ZH AN H & A FA B et
(KIS 2004) 0 H R 1T A8 SR I TORS BE IR 42 3 LA RS Re
AT N=1 666 x 10 ®) [T H7 o 2 A0 RS 0 2 S5 IR
FISERY M AT fig . 27K 16452003 ;2005) W 5E T /Y2 W1 EH 0T
AN )98 BHAT (0 i 47 08, 38 9 B 2 e Bl AH T T8 I T
(221 .5 %£0.3) Ma &b R 508 L IX [ FL A AE A R B i i AR 4R
(144 8 £2.1) ~(132.4£2.0) Ma(K 2) .

C.H.O.S .Pb 2R W A1 WY R B K R0 L X AR
PR IRT ™ i A 22 BRI 2 DL K O = IR 6 A K
KA PRI BT 4 0 32 BRI T8 (MBS 1987)
PLRCR A AR kB I Bl 2 . A 2 5 % 7 1D 19 B8Rk (5K IE
%5 ,1989) S A RIS s/ 80 Sr W 4R LB R 0.7034 ~ 0.7080
(PHIREE 1991) FIE sl = L b (1987 sr/ 8 S #1 4 T
(10.702 ~0.706) ,IAK A W) FAE e b g ) [5)4 =
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Fig .4

Sche matic geological map of the Huanglongpu molybdenum deposit (after Huang et al . ,1985)

Mesoproterozoic Gaoshanhe Group: 1 —Argillo-arenaceous slate and quartzite, 2 —Metaquartzose sandstone, 3 —Argillo-arenaceous slate and

metaquartzose sandstone , 4 — Metaquartzite and basal conglomerate ; Mesoproterozoic Xiong’ er Group : 5 — Metaspilite and sericitized phyllite , 6 —

Metaspilite and metatuff , 7 — Metaspilite and quartz-schist ; 8 —Amygdaloidal spilite and metatuff ; 9 — Metaspilite and sericitized phyllite ; 10 —Am-

phibolite gneiss of Archean Taihua Group; 11 —Gneissic granite ; 12 —Diabase ; 13 —Syenite porphyry; 14 —Yanshanian Laoniushan monzonitic

granite ; 15 — Yanshanian granitic porphyry ; 16 —Anticline ; 17 —Fault ; 18 —Unconformity ; 19 —Boundary of strata and atittude ; 20 — Molybde-

num orebody

YK IERAE 2001 b) . % E R IR SR R
E N B ) AR TR Hh e BRAT SR AE ,2000) L SRA A
(1994) NI PR MBI 53 T A2k Hh 5 T3 2k 1025 40 B 41, Mo JG
FEALEET PSR LS 254 Nd S A A7 4 ks
HE AR A R AR IR TR M5 EVR A > R g A 4y
Re- Os [F) 7 25 A 8 b 0] A3 R0 o B ™ 4 e ok R L 6 5 S0 5%
( Maoet al., 1999b) ZE& 20 H1 K Lb T rp [ & A28 BUEH T IR
FEBE 1R BR 2 1, T DA b 3 Sk g0 58] 57 1 VS O P 280 b 2 RV

WA BRE R 10 f5H NI B IR —1 BUAE K 5 —s Y
TEREH R IR, wge nx10°*~nx10"°~nx10"°,
e HEAERT Y Re 7 &l LLFR 7R A 40 0 (K SR U8 ( Mao et al .,
1999 ;Stein et al . ,2001) . ST MHFFLR U Bl 4H 4 H
FERHT 1) wee M 15.2x10°°~27.5x10°° ¥k 22.0 %
107 °(Liet al.,2004b) , & [TV RN K 11 .5 x10°° ~
16.2x 10 O( ZEKIEEE 2005) 307~ B W) 0 £ 2R JE T T it
7o fHIRT DEHGA Sy . RAT ORI A SRR



300 v R

o

2005

k2 FFERWXENREKRRETEH—IEE
Table 2  Ages of granitic porphyries and molybdenum deposits in East Qinling area
HARBTR EWE ) Ma WA Ty 72 W) FE 5 BOREAUR
HOE Al 221 .5 %0.3 Re- Os AR 7 Stein et al . ,1997
HO Al 216 £2 Re- Os HEAER™ 3 P22 % 1995
WA 222 %4 Re- Os AR 5 PLEEEE 1994
el 206 U-Pb ke 1 BB 1985
ik 138 .4%0.5 Re- Os AR 2 Stein et al . ,1997
& HEBR 141 4 Re- Os HEAER™ 5 P25 1995
& e 127 7 Re- Os AR 1 HILSIEE 1994
& YR 129 £4 Re- Os ™ 1 HLZEEE 1994
& HEIR 139 £2 Re- Os HEAER™ 7 P22 % 1995
S HEDN 135 %6 Ar- Ar AR N3 KL% 1995
S HEYR 132 Rb-Sr Koo ZNES 3 A 1988
S Yk 124 6 K- Ar Hatt 2 TR 1994
[RaRIER)] 142 %15 Rb-Sr A 7 52 245 1988
[RERIERD] 162 K- Ar =t NS #1525 1988
e 141 Rb-Sr = 5 ZEHEREAE 1993
Ve ] 130 .94 5 K- Ar KA A B 1991
[RaRIER)] 136 .5%£3.7 K- Ar BB A BHIREE 1991
[RERIERD 141 8 £2.1 Re- Os AR 1 A KIS 2003
EI/ERG | 148 10 Re- Os T 1 P SAE 1994
Sy a5 145 K- Ar £t A DR 1991
oY/ 134 Rb-St Ecea 7 RS 1993
b5 4 144 8 21 Re- Os WEE ™ 2 Liet al., 2004
—E 145.0%2.2 Re- Os AR 3 Lietal., 2004
CHRE) 88 .4 K- Ar AT AVE 52 245 1988
CHREY) 132.4%2.0 Re- Os e 2 A KIS 2005
C RG] 136.2%+1 .5 SHRIMP Ly 11 ZEIKIESE 2005

W4 TR IR T Mg (T L5245 1985) ,nl i A MG UG 2 sl i <
T FR I — Pl R R Y (B OCEE ,2003) .

5 HUERE AT S

KRBT FETE T 2 M B L — =2 LM
TR TR KTt B BR (221 .5 £0.3) Ma ;i th R A FIL
b IX 5 Sy BB R ™ 1 F N BT R AR TR P AL
—FA R MBS -1 R A A B BRE (144 .8 £2 1)
~(132.4%2.0) Ma 2. BHEICE(2003) LI 7 HIE
AT D) Hh AR AR A JE T R K ASE i 4 e BIAE 200 ~
160 Ma 140 Ma ZE47F1130 ~110 Ma 3 ANHFHE . @ 1A A=
ARHEER BN ) 23 A A3 W 5T A A9 3 = K ™ 1T ) 1. ()
HuER BN 72715 5 il o AR G AR 5 4 1 bR B il i LS
Foi A 3 LR e e R R b T N g 3 18 2R P N ) 3 R i A
T e T R A 1 1) Ay B KRR A ) . AR 23U AR 1k
DX P9 K RRASE A 5 FH R AL G0 43, B B PR R S5t R AR A
m

HInEREEh s HE =S a B gl ol — A
TR KM B R 204 R A B R R W 3 e bl
L w P IEAE 238 ~ 218 Ma 2 (A SE LA X 2 ( Ames et al .,

1993 ; ZEHEG5F 1989 ; Meng et al . ,1999 ; 2%k 2001) , %
e PV R B IR LA A R T g AR G LS
PRI PR BE AL 4 25 (5 TRAE S 1996) 32 W P AN K i All i P11
FENSIIR 2 J5 TF 4wl 48 3 1l 4 K Bk R0 o 280 b | G
TS 2308 R T B 1Y 5 S B 7K TG P 9 R 2 AR L 2 A
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A o 5 A X i ) i P L IR I R R
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25 160 Ma , 5245 H2 37 A4 38 3R RSP 9 Ay 388 4 440 3 3 0
S0 B8R 1) S T RS v ] K v A< S I DX 3 3 Ak o K AR
e fEALTE 1991 JRUBREE 1994 2R H 5155 ,2003) M ENSCHA L
I EW MM N E NNE —IT NS [A 8 3 h gk AN L NNE —
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T3 e [ Bl DR B B A D Bl P R 3 S L R VE R ER 4 s o
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Geology , distribution, types and tectonic settings of Mesozoic
molybdenum deposits in East Qinling area

LI Yong-feng1 2 , Mao Jing- wen' ,Hu Hua-bin' , GUO Bal(yjian1 2 and BAI Feng-jun1 2
(1 Faculty of Geosciences and Resources, China University of Geosciences , Beijing 100083 , China ;

2 Henan Bureau of Geology and Mineral Resources for Nonferrous Metals, Zhengzhou 450052, Henan, China)
Abstract

Located on the southern margin of the North China craton, the East Qinling molybdenum metallogenic belt
is one of several regions in China characterized by the distribution of some important large-size molybdenum de-
posits . Molybdenum deposits generally occur in nearly E- W direction along the tectonic lineament and are mostly
concentrated in a zone stretching from Jinduicheng area of Shaanxi Province in the west to Nannihu-San-
daozhuang- Shangganggou area of Luanchuan and Leimenggou of Songxian in western Henan Province . They are
genetically related to Yanshanian inter mediate-acid granites distributed extensively in East Qinling area and occur
along the endo- and exo-contact zones of the porphyry. The molybdenum deposits are mainly of porphyry and
porphyry-skarn type and subordinately of carbonatite vein type . The ore-forming ages of the molybdenum de-
posits in East Qinling area are within (221 .5 £0.3) Ma~(132.4 %2 .0) Ma, and cluster mainly into two puls-
es of (221 .5%0.3) Maand (144.8 £2.1) ~(132.4 £2.0) Ma. The former pulse geodynamically correspond
to the extensional period of post-collision orogenic process bet ween North China and Yangtze cratons . The latter
pulse results from the transformation of the tectonic regime from NS- to nearly E W-directions in East China.

Key words : geology , East Qinling molydenum deposits , distribution, geodynamics, comprehensive



