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Geological sketch map of Lanjiagou-Yangjiazhangzi molybdenum deposits(after Ma et al. , 2002)
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1—Proterozoic-Quaternary sediments; 2—Early Jurassic volcanic rocks; 3—Archean migmatite; 4—Mesozoic fine granite;

5—Mesozoic coarse granite; 6—skarn; 7—fault; 8—Mo deposit; 9—polymetallic deposit; 10—sample spot
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Fig. 2 CL images of zircon and analysis sopt from Lanjiagou fine-grain granite
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F1 ZFAAFLKE SHRIMP §5F U-Pb K& R
Table 1 Zircon SHRIMP U-Pb dating results of Lanjiagou fine-grain granite
206Pbc U Th ZOGPbX 207PbK 207va 206 Pb* ZUGPb/ZKXU
Spot Th/U + % +% +%
(%) |(X1078)[(X1070) (X1075)| /26Ph* /#5U /%80 Age(Ma)

Slyl-1.1 1. 66 258. 06 221.15 0.89 6.68 0.0436 9.6 0.178 9.7 0. 02961 1.4 188. 1 +2.6
Slyl-2. 1 0.70 327.71 443. 78 1. 40 8.24 0.0514 4.9 0. 206 5.1 0. 02906 1.3 184.7 +2.4
Sly1-3. 1 0.62 284. 25 270. 25 0.98 7.46 0.0510 4.5 0.214 4.7 0.03038 1.3 192.9 +2.5
Slyl-4. 1 0. 84 244.71 207. 26 0. 88 6.35 0.0469 5.4 0.194 5.6 0.02993 1.4 190. 1 +2.6
Slyl1-5. 1 1.54 264. 77 196. 30 0.77 6. 88 0.0413 6.0 0.169 6.2 0.02977 1.3 189.1 +2.5
Slyl-6. 1 1. 80 225.25 150. 77 0. 69 5.77 0.0403 13 0.163 13 0. 02930 1.5 186. 2 +2.8
Sly1-7. 1 2.49 205. 96 194. 41 0.98 5.36 0.0371 16 0.151 16 0. 02956 1.6 187.8 +3.0
Sly1-8. 1 0.41 359.71 394. 49 1.13 9.58 0.0482 4.3 0. 206 4.4 0. 03089 1.2 196. 1 +2.4
Sly1-9. 1 0.69 479. 87 466. 25 1. 00 12.7 0. 0475 4.6 0.201 4.7 0.03067 1.2 194.7 +2.2
Sly1-10. 1 0.78 196. 66 202. 67 1. 06 5.27 0. 0502 4.5 0.214 4.7 0.03094 1.4 196. 4 +2.7
Slyl-11.1 0.51 296. 15 243.23 0. 85 7.68 0.0524 3.5 0.217 3.8 0.03003 1.3 190. 8 +2.4
Slyl-12. 1 0. 89 357.85 335.95 0.97 9.13 0. 0489 5.4 0.198 5.6 0.02944 1.3 187.0 +2.3
Sly1-13. 1 0.19 506. 87 >56. 49 1.13 12.5 0.0529 2.3 0.209 2.6 0. 02857 1.1 181.6 +2.0
Slyl-14. 1 1. 18 251.16 218. 77 0. 90 6.41 0. 0484 7.8 0.196 7.9 0.02935 1.4 186. 5 +2.6
Sly1-15. 1 2.40 281. 06 224. 84 0. 83 7.22 0. 0357 14 0. 144 14 0.02919 1.4 185.5 +2.6
Slyl-16. 1 0. 54 635. 30 771.18 1.25 15.2 0.0466 4.4 0.178 4.6 0.02773 1.5 176. 3 +2.6
Sly1-17. 1 0. 65 259. 69 213. 20 0. 85 6.79 0.0530 3.9 0.221 4.1 0. 03025 1.4 192.1 +2.6
Sly1-18. 1 0.32 408. 42 423.90 1.07 10.4 0. 0530 3.4 0.215 3.6 0.02947 1.2 187.3 +2.2
Sly1-19. 1 0. 83 460. 42 456. 40 1.02 11.9 0.0472 4.4 0.194 4.6 0.02976 1.2 189.0 +2.1
Sly1-20. 1 1. 36 334.42 349. 04 1.08 8.72 0.0431 6.9 0.178 7.0 0.02993 1.3 190. 1 +2.4
YBY-21.1| 0.94 273. 34 380. 60 1. 44 7.12 0.0484 7.2 0.201 7.4 0. 03005 1.4 190. 9 +2.7
YBY-22.1] 0.29 342.41 309. 62 0.93 9.02 0.0512 4.1 0.216 4.4 0. 03058 1.4 194. 2 +2.7
YBY-23.1] 3.44 227.23 213.52 0.97 4. 60 0.0421 18 0.132 18 0.02274 1.7 145.0 +2.5
YBY-24.1| 1.20 430. 44 431. 95 1. 04 11.1 0.0477 7.1 0.195 7.3 0.02973 1.3 188.9 +2.4
E:Pbe #1 Pb* X785 i@ Pb M4 A Pb,

23,1 0 s A W W 2 /) 1) 5L PR AT RE S 0 e i Ty ey Y

ORI (3 T CE 2) 7 506 0 530 9 T 2 GG

S 3913t A BT T J8C Y OB A s PR A Y E A AR KA R W R 20 55 8h . AR Sk

By BB 1R T IAR(E AR D .

= 0.0305

38

K 3

2R WNRLAE K A B A SHRIMP U-Pb i A&
Fig.3 SHRIMP U-Pb concordia diagram of zircon

from Lanjiagou fine-grain granite

WS TR T A ) A w4 PR AE A R 3R
JLERBE . mE 2 AT LUE . X AR K A A
(w(Si0,)=73.65%~77.88%) , B i (w(K,O) + w
(Na,0)=5.92% ~9.14% . (K, 0)/w(Na, Q) =
1.09~1.79) ik Fe(w(FeO") =0.75% ~1.55%) .
Mg(w(MgO) =0.14% ~0. 28%) . Mn(»(MnO) =
0. 02% ~ 0. 14%) ., Ti (w (TiO,) = 0. 09% ~
0.22%) P(w(P,0;)=0.01%~0. 10 %) ¥4 , Ak
BT K 8Pk & 5 o (AL O;) =11, 73% ~
13.60% ,A/CNK=0. 99~1. 07 (B 1 i BF 4 F1 7 T
BEESN B TR AL R A .

Wi LIOCE TR (G5 3, 2 KWK S+
ML (CREE=86.98X10 °~151.27X10 %),
BHEBRB 1, X LREE/>X HREE =12, 86 ~19. 40,
(La/Yb)y=9. 88~21. 86, i 4 Mi 43 5 2 A5 i % (1]
da) R WU ER L WA R, M+
WA Yb Al Lu A 8 5 TR0 ol e 5 5 55 M 1 A R
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AB K. HERAE OEu=0.52~0.66. B/n 45 Eufi LIuR HMWEM LI R0 WA A Bos
SR HAE Eu U SE O BEKOSFRIT A TR R IR A R AR

EEA K. m R B BT DL L 22 5 AE FERCEE TR AL b (3R 3) AR AL i< A B B
B AT R B s R L OCR L H A 4 Cu Mo Pb.W S5 RiH JL R KW AR E 5 e 5
19 (La/Yb)  FEAE - 00 R -RUREAE B 2 A0 = 50RO A7 75 % U9 R &R o 78 R oo R ok R 1 1 C

R2 ZRAEREEILRSMER (%)

Table 2 Major elements analysis results of Lanjiagou granite ( % )

ke LYol LIY03 LIY04 L]Y06 LJj1® Lj2® LJ3® LJ4®
PR RN HORLAE B A HURLAE i) 4 YiRLAE <) A HHRLAE i) Ak s MALER S | BB S | AREEE
SiO;, 76. 46 75. 30 75. 60 74.59 76. 50 73.65 76. 44 77. 88
TiO, 0.10 0.11 0.16 0.22 0.09 0.21 0.18 0.12
Al Oy 12. 42 13.09 12.53 13. 24 12. 46 13. 60 12.71 11.73
Fe; O3 0.53 0.61 0.74 0.68 0.75 0.87 1.03 0.37
FeO 0.27 0.25 0. 24 0.16 0. 80 0.77 0.54 1.08
MnO 0. 04 0. 04 0.02 0.02 0. 04 0. 06 0.03 0.14
MgO 0.23 0.17 0.23 0.28 0.14 0. 20 0.16 0.16
CaO 0.55 0.54 0.68 0. 39 0.55 0.93 0.54 0.56
Na, O 3.98 4.15 3.55 3.28 3. 04 4.27 3.42 2.56
K, O 4.53 4.68 4. 94 5. 86 4. 30 4. 65 4. 86 3.36
P,0; 0.01 0.03 0.04 0. 06 / 0.10 0. 04 0.02
H.Op 0.23 0. 30 0.33 0.58 / 1.00 0. 44 1.28
CO 0.12 0.17 0. 40 0.25 / / / /
Total 99. 47 99. 44 99. 46 99. 61 98. 67 100. 31 100. 39 99. 26
K> O+ Na, O 8.51 8. 83 8. 49 9. 14 7.34 8.92 8.28 5.92
K,0/Na; O 1.14 1.13 1.39 1.79 1.41 1.09 1.42 1.31
A/CNK 1.00 1.02 1.01 1.06 1.17 0. 99 1.07 1.32

1E: QO BB TA OB A R TR Fe51 3 B 1999) /7o Rl .

K3 ZRBERAEREE RPEBITRESNER (X107°)

Table 3 REE and trace elements analysis results of Lanjiagou granite ( X 107¢)

= LYol LIY03 LIY04 LIY06 = LIYo01 LIY03 LIY04 LIY06
ALK | PRAERKE | HRAE R A | MEAERE | MRER A || SRR | hhiER A | HUBERE | MRiE XA | AR KA
La 24. 00 20. 80 39. 00 40. 40 \% 6.33 5.76 8.63 13.4
Ce 39. 90 35. 50 63. 10 64. 50 Cr 6.01 3.05 5.72 6.10
Pr 3. 69 3.39 6. 09 6.24 Co 0.75 0.92 1.10 1.32
Nd 9.92 9.47 17.30 18.00 Ni 0. 83 1.43 1.63 1.93
Sm 1.50 1.43 2.52 2.61 Cu 2.62 2.91 3.37 5. 94
Eu 0.23 0.28 0.41 0.50 Zn 14.8 14.3 11.2 13.5
Gd 1.13 1.09 1.78 1.95 Ga 17.4 15.3 14.4 15.4
Th 0.19 0.19 0.29 0.29 Rb 293 313 212 263
Dy 1.13 1.10 1.54 1.63 Sr 71.9 107 118 146
Ho 0.26 0.25 0.31 0.34 Nb 25.1 23.5 15.2 16.4
Er 0.97 0. 90 1.02 1.12 Mo 0. 26 0. 38 1.45 1.34
Tm 0. 20 0.18 0.17 0.19 Cs 5. 89 6. 46 2.69 3.78
Yb 1.74 1.51 1.28 1.46 Ba 124 213 349 335
Lu 0.34 0.29 0.23 0.24 Ta 2.43 2.42 1.57 1.53
Y 11.70 10. 60 11. 80 11. 80 W 0.52 0.70 0.97 7.89
SREE 96. 90 86. 98 123. 82 151. 27 Pb 26.5 27.9 23.9 35.5
LREE/HREE  13.30 12. 86 19. 40 18.32 Th 28.5 24.0 14.4 13.9
Lax/Yby 9. 89 9.88 21. 86 19.85 U 4.89 2.56 3.34 1.47
SEu 0.52 0. 66 0.56 0.65 Zr 97.5 103 125 146
5Ce 0.93 0.94 0. 90 0. 89 Hf 3.81 3.91 3.67 4.08
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Bl 4 2FRITE A REE BOR B Ar oAb E 53152 2K B Ca) AR 50 28 D 46 b i s v £k ik 1) ] (b)
(Fr#fEfb 2% Sun and McDonough, 1989)

Fig.4 REE chondrite normalized(a) and trace elements spider(b) patterns of Lanjiagou granites

(normalizing values used from Sun and McDonough, 1989)
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5 i
5.1 EAMKE
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AR AR b R AL A7 4 D% FR RIAR Y B T AR,
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FRE L E K, S AR AE (A/CNK L 36 A48 /N T
LD 5550 TRE RS AL AR T S BAE
% (Chappell ,1999) . FImE M4 P.O; & & 75
0.04% .78 P,O;-SiO, [/ F (F 5), I FE Si0, &
IR P Os 2R R X 5 rp BE AR L X
R 0 DX A S T RS AE R A (W et al. o 2003 ;2%
BRAESE 2007 fEAE— @ MBI ME . TEREE TR Iy i
2R R AT Ba.Sr P Ti.Nb.Eu 0K W5
B, SRR A B KA S RN KA 1 g
S5 ERAFAE—E IR R 5 I 45 b e AL 1Y
S, 7E(K,0+Na,0)/CaO—(Zr+Nb+Ce+Y)
KFRE R 6) A A i 5 s i T BE 4 S 14
w5 A X1 (Whalen et al. . 1987), MAh. 22 E

a2 E S Ol 8. 39%0~9. 7T1%, (3K & 4,
1985) R FRILH Pl X T BIAE 5 A 1) 8 O
B (7. 5%0~9. 9%, R REAE,1991) . X SLRFAE K]
ERWAK AR TSN TRAER A . 2R EER
PR AR R AR Z5 I X 5 T B 4K B 5 A % 1 40
B RAHAL (23 7755, 2006)
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Fig.5 Si0O,-P,0; diagram of Lanjiagou granites
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diagram of granites(after Whalen et al. , 1987)
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Abstract

Lanjiagou molybdenum deposit is located in western Liaoning province, and orebodies mostly occur in
the Lanjiagou fine-grained granite with minor in the contact zone of -grained and coarse-grained granite.
Lithoglical and geochemical analysis of the Lanjiagou granites shows that they are rich in Si (0 (SiO,) =
73.65%~77.88%), alkalis (0w (K,0)+ w(Na,O)=5.92%~9. 14%), metaluminous (A/CNK=0. 99~
1.07). The chondrite-normalized REE patterns are characterized by LREE enrichment and medium
negative Eu anomalies (§Eu=0.52~0. 66). The primitive mantle-normalized spidergrams show that they
are depleted in Ba, Sr, P, Ti and Nb. In the SiO,-P,0O; diagram, the P,O; content dereases with increasing
SiO, content. These geochemical characteristics suggest that the Lanjiagou granite had undergone to some
extent fractional crystallization processes and belongs to differential I-type composite granite. The fine-
grained granite and coarse-grained granite were the results of the congnate evolutional series. The zircon
SHRIMP U-Pb dating for the fine-grained granite yields concordant ages ranging from 184. 7 t0196. 4 Ma,
with a weighted mean age of (188. 9 = 1. 2) Ma. The granite emplaced in Early Jurassic, and that is
corresponding to Mo mineralization, suggesting that the mineralization in this area may be genetically
associated with the granite. Base on regional geology data, it can be concluded that the emplacement of the
Lanjiagou granite and the mineralization timing of the molybdenum deposit occurred in the Yan-liao area

during the compressional deformation period in Early Jurassic.

Key words: Lanjiagou; granite; SHRIMP U-Pb age; geochemistry
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