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Geological sketch map showing the distribution of main molybdenum deposits
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in the East Qinling molybdenum ore belt
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1—Cretaceous sandstone and shale;2-—Cambrian shale and limestone; 3-6 Meso-to Neo-Proterozoic: 3— Carbonate rock, metasondstone and

shale of the Guandaokou and Luanchuan Groups; 4—intermediate to acid metavolcanics of the Xionger Group; 5—marble of the Taowan

Group; 6—green schist of the Kuanping Group;7
migmatite of the Archean Taihua Group; 9—granite; 10
skarn-type molybdenum-(tungsten) deposit; 14

REE occurrence

unconformity; 11

carbonatite vein-type molybdenum-(lead) deposit; 15

metamorphic rock and migmatite of the lower proterozoic Qinling Group;8—gneiss and

fault; 12— porphyry-type molybdenum deposit; 13— porphyry-

carbonatite vein-type uranium-lead-
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Fig. 2 Microscopic photos for mode of occurrence of main sulfides from Huangshuian Mo(Pb) deposit
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(a)— Molybdenites (Mo) as leaf-like aggregate occurring in microfissures of calcite (Cal). HS08-18, (—); (b)— Molybdenites (Mo) as

stockwork veinlet filling microfissures of quartz (Q). HS08-21,(—);(c)— Granular galena (Gn) occurring in intergranular of caleite (Cal)

and enclosing calcite (Cal). HS08-01,(—);(d)— Granular pyrite (Py) occurring in contact surface of calcite (Cal) and galena (Gn), and

galena (Gn) corroding or replacing pyrite. HS08-17,(—)
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Table 1 Simplified geological features of the carbonatite vein-type Mo(Pb)deposits from the East Qinling molybdenum ore belt
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Table 2 Ore-forming period, stage and crystallization

sequence of mineials in the Carbonatite vein-type Mo ( Pb)

deposit
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Table 3 REE contents( X 107°) of Calcites from ore-bearing Carbonatite veins
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Table 4 Carbon and oxygen isotopic compositions of calcites from carbonatite vein-type deposits (occurrence)
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1999) 5 Bl P4 & 1 & AT 00 8™ O {1 I 9% 75 Hi s X A7 )
PRI FRATTHE 0BT o b3 3 4 B R 2 O B R v R A2
F) sk AR 2D 32 2 b 5e T AL TR G PR 15 5 Hh g Y X
(RS R 22 AR AIE S 17T B AT 8™ O A feg 1 % Hb i
19602847 - AT RE A 3X 6 ik R v KO )i 7 v, &
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B3 KRR IR R A Dk AR CBD 0 IR J7 i A1 1Y
s BB A AR EAL T X (B S TRl 3R 3D
Fig. 3 Chondrite-normalized REE patterns of calcites

from Huangshuian carbonatite vein-type Mo (Pb) deposit

(sample No are the same as in Table 3)

HEEKRERERSA T KSEIE., 4802,
AR 0 IRIR A K2 BRARIR ST s s B4R A
FE 6 B4 BE A AR R R 4R 19 Re-Os [7] i 2 4F
% 138Ma, # HLEE 25 1994) TE i I A 51 S A 5 78 i
W 2 IR B0 R BT TR (M) B L 4L TR) 37 % 20 i 1 AT ]
B A8k A PR 45 5 Z A BE 1. Skm 19 35 e Bl CR
AR BH CBD 1T R AR [R] 14 Bk S0 TR) A7 28 4 o
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Fig. 4 Plot of 8" C of 'O versus §'*O for calcites from
ore-bearing carbonatite veins

W EKER DK @— 8 8 (KA (HD K O—
B CAREDHED TR ; A— R A-45-7 97 5

Mo ( Pb) @ Huanglongpu
(Dashigou) Mo(Pb) deposit; O—Huanglongpu (Shijiawan) Mo
(Pb) deposit; A —Fuayangchuan U-Pb-REE occurrence

B Huangshuian deposit;

2.2.3 RRANEEARBFLEREEX

AT K Sr 8 724 5 Ca,Ba 1941
I8 Ca g% Ba 079 & B 2 281 AR AFAE 1 Sr.,
X ORI X LE My ) Rb . Sr [A] A7 LGB AT Sr/*° Sr
FCAE AR HE T4 . Rb.Sr & &A1 Sr [W] 47 2 40 #T ok
FH R 22 75 B vk f1 MAT-262 [ & [6) {7 2 i3 31
BRI 52 45 5 - NBS987SrCO, %7 Sr/* Sr=0. 71024
+12(26); Sr |7l f 2 i & 4 15 % FH® Sr/* Sr=
8. 37521# 1F

KA GO W IR 5 A4S J7 il A 500 4 A e o
CRAVED B0 CED B IR 3 A5 il 40 B8 4 19° Sr/*° Sr
PO 2 &5 2R (3% 5) R W], 8 KB 0 K 7 il A1 1Y)
TSr/* Sr{f K 0. 7058 ~0. 7059, -4 {H K 0. 7059 ; #
Je sl CR A ) W R J5 i A 19 Sr/*° Sr {H A0, 7049 ~
0. 7065, ¥ 24 0. 7055, ¥l K 7 A1 (2 S FE) F ¥ 1)
7Sr/% Sr=0. 7053, #& B IK J5 fift A FEL K 75 A 17
¥ Sr/% Sr=0. 7055, AJ UL, 3X P AN A7 R A9 Sr/* Sr
fH A FAHIE i H 5 B EE Amba Donger ik 2 5%
PEAR A P 7 A R R 5 9 (77 Sr/ St {E (0. 7055~
0.7060) (Ray et al. ,2000) A A F 21 ASHRER A 1Y 5%
K57 Sr/% Sr {8 (0. 7057) (Powell et al. ,1966) 4124,

RS ATHRBERPABEMNREGHY St/*Sr tL{E

Table 5 ¥ Sr/* Sr ratios of calcite and barytocelestine from ore-bearing carbonatite veins
R ke 7] Rb(X1076) | Sr(X1076) §7Sr/86 Sr 87y /86 Sy g
HS08-01 I il 0.09903 4701 0. 000061 0.7058
- Hsiog-oz ﬁmﬁ 0. 09468 84—106 0. 000033 0. 7059
S HS08-05 i i 0. 08060 4526 0. 000052 0. 7059
HS08-06 iy e 0. 06760 1169 0.000017 0.7059 .
HS08-25 i3 2l 0.1556 5229 0. 000085 0. 7058 ARBI
HL08-01 via Xel 0. 6983 3234 0. 000626 0. 7049
HL08-02 Ji A 0. 3085 3225 0.000277 0. 7050
) KNP SRIDR /4 HIL08-04 I iR 0. 6885 2989 0.000648 0.7052
B BB GR (B | HDSo-21 i 0. 7065
K HD81-48 ﬁﬁzﬁ 0. 7061 M (1085)
HD80-4 BURF A 0. 7056
HD80-14 LIPS 0. 7051

* ST < v T b DR 2 e SR S B 1) 0 3R S0 L R R LR

2.2.4 SRR EARYFE

TR ATH TR TR R e Kk ) 4 TR AL 2R A
e FLARARAE B0 FRATTXT B 7K s B0 CRD 7 IR 1 J7 i A1
ALy 1 A0 e 5 CR A V8D B DO 07 R 19 J7 1 Ao
YRS IR Z A o AT . S IRl 3R LAl 2 45 Ui 2 55
B PR E T (MG ICPS) I 7 Jilr A 4 24 3¢ ] Nu
Plasma HR., A5 1Y BT i 4318 LA T1 R AL R SMR AL IE
Kt TLAINA & 2924 Pb & & #Y 1/2,NBS981 K ]

M5 1Y 58 11 45 5.2 Pb/*® Pb= 2. 1674 £ 0. 0005,
27Ph/*% Ph = 0. 91485 £ 0. 00023, **Pb/*" Pb =
16. 9402 4+ 0. 010,%7 Pb/** Pb = 15. 4977 4= 0. 0086,
208 Ph /2 Ph=236. 7155+0. 0232(+25) ,

B RE Z A3 T 45 3 (35 6) 2B, B /K 50 (DO -
PRI AT 197 Ph/® Pb=17. 2281 ~17. 3190 CF- 444
17.2751) %" Pb/*" Pb=15. 4530 ~ 15. 4712 (;F- 3 K
15. 460) ,%° Pb/** Pb = 37. 4714 ~ 37. 5341 (°F- ¥4 K
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37.4998); [\ B, Ho i Ak W) COr B . B 1
26 Ph/* Ph=17. 1571 ~17. 1709 CF-#J Jy 17. 1645),
27 Ph/? Ph=15. 4326 ~ 15. 4340 (F-#4 Jy 15. 4335),
208 PhL/#" Ph= 37. 4392 ~ 37. 4471 (°F- 3k 37. 4430),
B Al ORI 51 CHD 57 K J7 A 19 Pb/*" Pb=
17. 4498 ~ 17. 9816,%" Pb/* Pb = 15. 4725 ~
15.5014,%%Pb/*' Pb=37. 6288~ 37. 6727; J5 45" 1Y)
S 4570 Ph/?" Ph = 17. 378,%" Pb/*" Pb = 15. 383,
*Pb/*" Pb=37.538, M UL AT WL . © H# /K 8 o5 e il
CRATIED A1 GO PR B 55 ) A0 38 20 BURRAIE O % T804
BRI 5 s QX A0 IR L 45 B 5 R A Y

B [ 7 2% L BT X A A [ B 1 ) 07 3R L {ELAR A
AR X Al BER W E AT TR0 3R 2H 32 Hu7e ) T TR
QERZ IR AN BOK AT PR B J2 it s O 31X WA B PR J7
il A7 BB TR 0 3R LU (ELY P AR AL 1 R S8, Sz e i 198
JICEA) 5 kA UG BT B4 A 0 0 ) R BUA A X 4K
Z i U 1 Th 248 B8 R R S 2300 R B[R] 07
R RNy T A AN B — 1 s @ B e Bl 41 (D 47 IR
T U SRR A9 Pb ATy Th 2242 MR A9 Pb % 18
IR BK RO R 1 L T REBEW] 1Y U-Pb A&t
ANSE A ) 19 B0 DA 2 i [R] — 9 ik R -1 PR £
Hs - T T HE

K6 BYRBRERABO RUDTYUNERMCEAR

Table 6 Lead isotopic compositions of calcite and sulfide from ore-bearing carbonatite veins

E}LEIE *;é% Ef% 206Pb/2me 207 Ph /204 PhH 208 Pb/zo‘}’b ﬁf*’l’*//ﬂi
HS08-01 iy X 17. 2681 15. 4630 37.5063
HS08-02 Vg 24 17. 2281 15. 4581 37.5045
HS08-05 T kA 17.2585 15,4712 37.5341
B K FE Tk TR A Ik 7 HS08-06 T g 17. 2744 15. 4530 37.4714 £
B CHO R HS08-25 IrfEAT 17.3190 15. 4583 37.4828 )
HS08-18 VKAt 17.1571 15.4326 37.4392 W
HS08-17 Ve 17.1655 15. 4340 37. 4428 55
HS08-19 L 3 17.1709 15. 4339 37. 4471
HL08-02 IrfE AT 17. 4498 15.4725 37.6288
B H CK A 1) Bk HL08-04 J5 fif A 17.9816 15.5014 37.6727
R A Ik R A Ca) HD81-54 T3 B 17. 428 15. 427 37.501 e
WSS
R HD81-57 T 17. 342 15. 412 37.708
; N ) . (1986)
HD82-35 IS 17.392 15. 401 37. 409

* SR AT < v TR A g 3t SR ST R 6 R SR & RN

i 59 AR AE 5 T ik Bukusu 7 fif 41 Bk R A
Y Ph/*" Pb=21.104~22.035,*"Pb/*' Pb=15. 786
~15. 892,78 Pb/** Pb=40. 412 ~ 40. 555 (Bell et
al. ,2001) 1 1 HE 7 3H ik IR & J5 i 4 19 () 1R 1L
fH)*°Pb/*' Pb=19.01~21. 35,”"Pb/*' Pb=15. 54
~15. 67,% Pb/** Pb = 38. 29 ~ 40. 63 ( Tilton et
al. w1998 AR 1L FATTHTWF X /Y |34 P A ik 2 5 ik 2
W DR D7 ik A7 B9 AR RS 5 ] 67 2R B C RIS st A1 485 [
LR & RIS 2 XA OUE R B ATIE B b 5t
T S AN () i LR AT R D S R A
2.2.5 S-HEAMERAMHFE

FATTXF B K A A e Al KA 1 (B 5 IR 43
BIPET 5 AH 3 A T5 il A B W) Sm-Nd R 7 R
I3Hr. Sm-Nd & 34 A )67 R B vk, B A 2%
i MAT-262 [ {4 [A) 437 2 BT 1 Nd 6] 67 R 204 7
e Y 4% 4 Nu Plasam HR MC-ICP-MS ( Nu
Instruments) , DSN-100 i 2% ¥ ; A5 M 7€ 45 3.

JMC Nd, O, Nd/"* Nd=0. 511128 - 10 (24) ; Nd
)4V 28 0T #4318 SR Y Nd /M Nd = 0. 7219 £ IE
BRI B R A1) & 0 kR A Ik 5 A
Sm-Nd ZrHr 45 5L (R 7) F W], 8K 51 (B 7 K U5
AT Nd/ " Nd=0. 511756 ~0. 511875, . # i
B CR A7) 41 CBD 07 K O i A 1™ Nd /™ Nd i
(0.512057~0. 51216 ) TR . XA IR & 0 Bk IR
KT AT B N/ N B 5 176 4R 2 B R R -
AR AERBMB LT IR MO, Eaam
YN/ N B (0. 511987 ~ 0. 512404 , {5 14 3 45,
2008) < AF B BR 7+ 19" Nd/'™ Nd {H (0. 51228 ~
0.512781,Kalt et al. ,1997) .EfF Ambo Dongar J7
fRAT B TR 5 19 Nd/" Nd i (0. 51251 ~0. 51257,
Simonetti et al. , 1995) . B & #r 3H 6 B2 = 19" Nd/
MUNAfAE (0. 512422 ~0. 512627, Tilton et al. ,1998)
ALY B3 S A ARG D0 G2 B 7K e 55 1 Bk R e K it A
(NN N B, B4 A PR BT IR O g A
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U CAEH —3. 9%~ —6. 9%, (I FESE, 2008) | B BF
Ambo Dongar 5 f# A il & ) 8 C {5 A — 3. 58%
~—4, 2%, (Simonetti et al. ,1995) 34 . “ 1F & " Hl1 1%
HE 45 A e LR r" Nd/" N {5, Bk 232
17 ) 5 IR 4L B 20 (Simonetti et al. , 1995 ; 45 34 i
55,2008) o HH K A8 F1H R Al R A8 A 205D 41
HOF IREGT W] AE KM “CHT g
(—5.3%e~—7.0%0) &5 & BT Nd/"" Nd {5 Lt
BEAR AL T FH 1l 7 9 T v G A P 57 i g DA 5 LA R
IE N White(2003) & Zindler F1 Hart(1986) ff 48 4
(4 o [R5 28 LA 19 722 1 J2 AN () 1 e 2 YR 45 A FH ) 25
R ARACIWE R RS 0 8K IR 5 Bk Sr-Nd-Pb
[ 437 28 J9T o2 I 01X 1) b 3 2 Joit D i 3

3 A I A E

I 15 4E2R , Re-Os [al {7 R & 4E 75 B N A4S 3 )
12 R B AR B A R U] M ST Re-Os R 7 R
AU 1 00 2 S 0 A R R T IR B RO
e (L EE 42 ,1994,1996; Stein et al. , 1997 ; 25 5k &
45 2005,2006; M4 F5 25, 2006) . F& AT X 5 7K FE ik
M2 5 KB CHO BT IR 1 4 DS AR S AE T Re-Os

[ 7 R AF R I A o B il 20 BT A A 22 30 45 (1994) i
AR5 (2003, 2004) [ AR 7E 200°C R I 345 B P
W RE L ZR IR Os N 22 B Re, Re " Re A1 Os
o R O A S5 B TR B AL (TJA X-Series
ICP-MS) 45, 38 Os 2 Nier {HAY Os [ &
FE @M EO0s/O0s HEBE .Y Os £ Os
W RS, Re,Os & & A0 0 JE 4 5 #F 5 A
0 8 ) P R A 03RRI ) 1R 2 L O D Y
ST IE R 25 L FF 43 BT RE )AL R (B o 1R 22
BEAG KO 95 %0 0 B SAR IS 19 AS B S T A A 4 I A
R BR E BE (1. 02%0) . BAG K 95% ., Re-Os
P A IS T B R

187
) Je K 20 Re SUEHHO

=1.666>X10""a '(Smoliar et al. , 1996),

BUK AR CHD 7 R WESH 57 Re-Os [m] i 5 48 1%
I 45 5 (3 8) K W], H Re-Os BEZUAERY Jy 206, 3~
212, 8Ma, N ALY F 209, 5 4. 2Ma, X —F#
SEORAT A 41 CED 87 IR 1Y L 4F i O 43 8
Re-Os 25 B 26 4E 1% 221Ma, 75 #iL 52 28 19945 221. 5
Ma , Stein et al. ,1997) i, /g T =%

t :%[ln(lJr

R 7T BREESMKE Mo(Pb)W KA HEAR ' Nd/ Nd LB
Table 7 '#*Nd/'** Nd ratios of calcites from the carbonatite vein-type Mo(Pb) deposits

R ke vy Sm(X1076) Nd(X107%) L7Sm /1 Nd | M3Nd/1 Nd ena ()
HS08-01 I3 A 26.052 152. 36 0.1034 0.511762 —14.6
s HS08-02 Vi el 17.517 90. 80 0.1167 0.511875 —12.8

HEOK FE B R A Bk - =
n HS08-05 Jr £ 28.504 169. 22 0.1019 0.511756 —14.7

EAEENCH DY TNZN

HS08-06 Vil il 18. 242 97.16 0.1136 0.512076 —8.7
HS08-25 J7 A 25. 480 141. 84 0.1087 0.511874 —12.6
oA AR D LH08-01 J5 A 73.551 161. 82 0.0963 0.512153 —6.6
R 2 Bk W 4 LH08-02 I7 il 113.87 506. 72 0.1359 0.512167 —7.5
DT IR LHO08-04 I ffAT 64.224 316. 07 0.1229 0.512057 —9.3

IIHTE A R 2 o S E S T i R SR R R R

x8 EKEH(H)TKEHET B Re-Os X F
Table 8 Re-Os ages of molybdenite from the Huangshuian Mo(Pb) deposit

) Re(pg/g) 5@ Os(ng/g) 187"Re(pg/g) 1870s(ng/g) FRAEE (Ma)
B | Tmae |G Bl \ S— :
WEM (AR | Wl | A | WoEd | Aee | WEl (ANl | e | A
3+ 7 iR A
HS08-21| +J745#"+ | 0.05096 88. 14 0. 86 0.0338 0.0138 55.40 0. 54 196. 71 1.58 212.8 3.2
HEE
HS08-21 [q] 0.05106 88. 31 0.75 0. 0354 0.1191 55.50 0.47 194. 82 1.73 210. 3 3.1
3+ 7 iR A B B
HS08-18 ‘ 0.04978 112.1 0.9 0.0364 0.0408 70.43 0.55 245. 95 1. 95 209. 2 2.9
MR
HS08-30 HAE 0.02298 154.5 1.2 0.0728 0.1925 97.11 0.74 334. 33 2. 80 206. 3 2.9

eSS NN el S o i)
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AR N T St R 3 26 H (2 AR 7 AT G 6 2 L T L S R
Nd Jii iz 2 L (8 7% 76 3078 K 3% b 4 % 3% (MORB) POrTRY
exa =10 A G exa =0 Z [, X A 22 ] BlS AT BEE TR A Y S/"Se 3 Ph/M P
FRISEL 45 F T AT B B 2 SO 47 o 7 5 (HURF COMML FHIMU AUEMIE Hart e al. 1992
; . , Fig.5 Plot of ¥Sr/*Sr vs. “Ph/*'Ph for calcite from
522 4 (White, 2003) . White LA (1985) 52 (Y the ore bearing carbonatite veins (DMM, HIMU and
5 Rl % 55 Zindler Al Hart(1986) ) 5 Fi i 1 41 EMI after Hart et al. . 1992)
I FR R o R B 5 M 1 % R PREMA (35 3 3 WSO DT IR  @ H T 8 (7 1) B D T
&) #h, Zindler #1 Hart i EMICE £E#12 D . EM ] B — Huangshuian Mo (Pb) deposit;
('%’%ﬂﬁli]ﬁ H )\H‘[MU(T% n f@li]ﬁ)ﬂ] DMM(%?jﬁjﬁ @ Huanglongpu (Dashigou) Mo(Pb) deposit
HEE 2 RCE e 43 55 White (1) Kerguelen J | s
Society JFg. St. Helena J& fl MORB & #f % )i . ' ' ' L
Zindler 1 Hart(1986) 5k, X 5 4~ [A] Hl1 8 7 & ssl ”/zg%MU_-
T TE 9 730 22 B A8 10 725 e 2 o F ¢ 26 8 1 1 O _
BAERTBTEL. sal Ll |
RATIEIF O 03K BB Rt & F L _
R IK 0 SroPb Nd [ A St/ St B 154l IR |
FHPh/ Ph ([ 5) .7 Pb/™ Pb %42 Pb/™ PL(JE |
6)."“Nd/"'Nd % Sr/* Sr(J 7). & 5~7 A T ]
T35 6 45 4 41 4 K % %0 B HIMU Al DMM 3 €5 = ]
B s EMI BT . JE LA 4 FIIE 5 & i, H 15,42 - n - - -
SRR F A B A 1 EMI 55 HIMU B3 5 1078 S
/N At 4 : N
g%gﬁ\ﬁ jﬁ#:;d;;;)g;a?i;;?iiéi B 6 ik R Bk O A AT S Ph/
) - “04Ph X0 Ph/*! Ph 4 4 ]
O™ N/ N B AR 1Y o 45 5 T BF 5K 119 Fig.6  Plot of " Pb/“ Pb vs. ®Pb/* Pb for calcite

SUCHER —5.3%0~ =TV Ml exna= —6.6~—14.7,
FATTA) A5 40 W 3 T A 45 AR 1) 5 0 Bl TR o TR, T E R
F EMI,

BT UK S0 ORIR A KA 8 C E L 51 Je 4l
(KA AR &0 8RR A Bk AL 1. 3% ~
1. A%, R AG & B F 3 SREE & & LG & i 734
X10 °~1501X10 °, LA K B ATTH 45 R 47 & 4L i A7
Sl AR EATRE T EML R4 X 822 5 £ W] EMI

and galena from the ore-bearing carbonatite veins

W FKEHEED T IR bR A @ FE/KBHGED T IR I
s 1 — 38 R CR AV 8 (D 97 R 19 7 il s O 88 Je il CR
A FH DB R B9 7 85 07

W Calcite from Huangshuian Mo (Pb) deposit; @ —galena
from Huangshuian Mo ( Pb) deposit; []—Calcite from
Huanglongpu Mo (Pb) deposit; O—galena from Huanglongpu
Mo(Pb) deposit
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Fig. 7 Plot of " Nd/"" Nd vs. % Sr/* Sr for calcite from
the ore-bearing carbonatit veins (Symbols for sample are

as given in Fig. 5)
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4.2 X THREEKNEE

YE4 A RBR R A W L ARV 45, B R — 2.
Bell 1 Titon (2001) M 455 A 3K B 4 fil 52 56 0 5% F
AL« V90 B R ] LA = R[] = A . D%
AR it 2 ) LA A3 4 A P s O 7E IR s B R A
PFF o B R R A A R A A AN TR I 40 B9 5 @Bk R 46
8B P A 1R e A 110 45 & o SRR T Ak . Wyllic
1 Lee(1998) I\ Sk J fiff A1 Wk R 5 7T RE i /N VR 4 W 14C
Az B AR A Sy i A HE B B2 & 4 S AR G By
Bty .

BUAE TR ATAR H5 A Z2 08 Mo 37 PN 25 W Bk R = ik
b SRR AE AT AL L AL 3R A AR A G A
A LA 87 243 B AR

(D IA FERFR B, 8K R 8 e 4l (K0 A
FNE)SE R A WK KR 7 L o 2 T R AR
FE R RR 5 R0 38R AR A8 o Ll 2 A B R g L
T 20 75 7 BED 5 A5 5 2 A i 4B v o 2 L AR
WEE 1R IX Lk R o K b 25 R DL BT A 9 52 AR
AUFRAR S VLB B ATTAS BT RE 2 Bk 2 5k 2 5800 1 2 A 1k
B 8 B COL A ARAE TR

(2) 33 B0 5 il R 25 Wk 1 2% 75 b B LA A A
KRR B T A0 PRV BE 2 R M XL R AR
FEAA N R RS H Y & REE 3% R 2 bk 5 55 7% IE
KB kA= 2l ORI & Bk R 4 Tk # 1

A TE K CBE A Tk BB 2 15 K BE 25 ik R A T4 1F K B
Fk T H LB R A S Mo B IR A bk 2 U0 1 2R
S (EMSEEE,1986) , X BEfg M I K B Tk &
i - B B bR v AL T 2 (L 8) 5 5 B B R A ik
D7 AT AL TRV RE AR AR 5 S Rl . 1 20
o H I RV Ik 4 s A A S K B R Bk S
B P 25 B TR A= 2 VR BT 2 0 R = R ) (R B A7)
A AAR KRB RMZA ., A LT
EBE A R B UL AS 20 0 B B 2 Ik fE
A TR P AR R R PRI R I K B B K E
PRI FRATTHE I 55 7 i 1 2 Ik R A A= 1 b 2 Tk 1)
J ) o [ Y 0

200

150F
\\
—

N
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La Ce Pr Nd Sn Eu Gd Tb Dy Ho Er Tm Yb Lu

8 Bl (A 18D BB A B i L BRORE B A
FrifEfb AL (REE 0 #r BER B 3 5245, 1986)
Fig. 8
rocks from Huanlongpu (Dashigou) (REE data after
Huang Dianhao et al. , 1996)
1B IERKBEA (HD8248) 52— N IE K BE 4 (HD8128)
1—DBiotite syentite porphyry ; 2—Amphibole syentite porphyry

Chondrite-normalized REE patterns of alkali

(3) i 4l 3k 26 55 B Bk B2 5 Wk v 7 g A iy 8 C =
—5.3%0~—"7.0%,,%Sr/*Sr=0. 7049 ~0. 7065, -
¥y SREE & & P & Bk i) (SREE = 229. 54 X
107", B LZESE ,1986) (15 2, LA R T i A1 1) Sr-Pb-
Nd [/ 28 5 A& & FoATH W, 2K e Fn i e il (R
ATVE AT KD G B R R A DK R 5 22 A R B
Jok o 2 B 5T EMI ) G 1 ik B2 3h -tk 2 3 05 K- W
ARV S 5o 5 S8 05 SR ISR 800 72 ) 35 0 ik IR
o WK P DK S S R TR RS N IR
. REE Jo & LREE {55 #F A B IR £k 455 14 B
B R E T 3 B A VAN TR VA 4 o AR
(AN » WO Bt i A (8 B> 50 260) + /3 9+
TRORH A 21 80 A 957 Ml A0 DR TR 5 K
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B ZE A5 (1985) 8 48 o 8 e Bl (R A1) il R
K ARLVAH GO 07 R 19 B L B VR T Mg, Mo Pb 2
B S5 Se. =+ 1. 0%0) . C [, RE RN
KR B OB R K g 2R 4R B G AL 90 07 49 ~F- Ay 2 2 11y
i R AR 47 )« LA B (B 3 JC A a2, B0 28 RN L 2 A4S
B 2 AT B ) A 3R 4 A OB Ak 1 B
PIE L Cu, O AR SR HIFE ] MAT-251 Biiit
W 8 S fH. ok H H Br b5 #E CDT, 4 M1 A &
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Geological and Geochemical Characteristics, Metallogenetic Mechanism
and Tectonic Setting of Carbonatite Vein-Type Mo (Pb) Deposits

in the East Qinling Molybdenum Ore Belt
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Abstract

The East Qinling molybdenum ore belt is located on the southern margin of North China plate, and
the distribution of molybdenum ore deposits are controlled by the NW—NWW trending Gushi-LLuanchuan
deep fault zone. The Huangshuian Mo (Pb) deposit is defined to one of the carbonatite vein-type by the
authors in this paper, thus we have one more example of this type in addition to the existing diposits as
Dashigou, Shijawan and Taoyuan etc. in the Huanglongpu area. The molybdenum metal reserves of the ore
belt occupies the first place for a singular molybdenum ore belt known in the world. Moreover, the
coexistence of the ore-forming system for carbonatite veins and that for granite-porphyry is an important
characteristic different from other molybdenum ore belts. The results of the study show that the
carbonatite vein-type Mo (Pb) deposits of Huangshuian and Huanglongpu have §'?C values ranging from—
5.3%0 to—7.0% and ¥ Sr/* Sr ratios ranging from 0. 7049 to 0. 7065. At the same time, the calcites are
enriched in light REE(LREE/HREE ratios vary from 1.8 : 1 to 2. 9 ¢ 1). Moybdenit is characterized by
high Re content (average value ranging from 110 to 244 ppm). Based on the diagrams showing ¥ Sr/% Sr
vs. “Pb/*Pb, " Pb/*Pb vs. **Pb/*Pb and "*Nd/"* Nd vs. *"Sr/* Sr of calcites from the ore-bearing
carbonatite veins, the authors consider that EMI might exist below the continental crust in the region of
the ore belt, and these ore-bearing carbonatite veins are crystal-fractionational products of alkaline silicate-
carbonate melt-solution originated from the EMI, and molybdenum and lead as ore-forming metals should
come mainly from EMI. In consideration of the ore-forming ages of Huangshuian and Huanglongpu
(Dashigou) Mo (Pb) deposits (Re-Os ages are 209. 5Ma and 221Ma, respectively ), the carbonatite vein-
type Mo (Pb) deposits should be formed in the extension stage of late Triassic which is post-collisional
orogenesis of the North China and Yangzi plates, while the porphyry-and porphyry-skarn-type Mo deposits
should be formed in late Jurassic-early Cretacous (Re-Os ages ranging from 147Ma to 116 Ma) which is also

an extension stage after Jurassic intra-continental orogenesis.

Key words: Carbonatite vein-type Mo (Pb) deposit; REE and isotopic geochemistry; Re-Os age;

metallogenetic mechanism and tectonic setting; East Qinling molybdenum ore belt





