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Re—Os isotopic dating of molybdenites from the Yuangezhuang pluton in
Jiaodong and its geological significance
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(1. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China; 2. Northwest Geological
Research Institute of Non—ferrous Metallic Ores, Xi’ an 710054, Shaanxi, China)

Abstract: The Yuangezhuang pluton lies in Muping block, Yantai, Shandong Province. It is a typical granitic complex of Weideshan
Late Yanshanian super-unit in Jiaodong. In this study, direct Re—Os dating of molybdenites collected from the granitoids was carried
out, and the major elements and trace elements in whole rock samples were also analyzed. The results show that the pluton probably
belongs to a kind of granite derived from mantle—crust and is characterized by high potassium and alkali as well as metaluminous to
peraluminous nature. Besides, the isochron age is 117.84+5.7 Ma, with a weighted average of 118.27+0.70 Ma, similar to data of the
metallogenetic epoch and characteristics of the host rock from many known Cu— Mo deposits in Late Yanshanian period. This
suggests that it probably has a good prospect for molybdenum polymetallic mineralization.
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Fig.1 Geological map and distribution of precious and nonferrous metal deposits in Jiaodong region (modified after reference [12])
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Fig.2 Regional geological map of the Yuangezhuang pluton®
1—Quartnary; 2—Cretaceous Laiyang Group; 3—Paleoproterozoic Fenzishan Group; 4—Paleoproterozoic Jingshan Group Douya Formation; 5—

Paleoproterozoic Jingshan Group Yetou Formation; 6—Paleoproterozoic Jingshan Group Lugezhuang Formation; 7—Mesozoic Weideshan superunit
porphyritic hornblende monogranite; 8—Mesozoic Weideshan superunit megaporphyritic hornblende monogranite; 9—Mesozoic Weideshan superunit
megaporphyritic biotite monogranite; 10—Mesozoic Linglong superunit giant granite; 11—Mesozoic Linglong superunit weakly gneissic
monogranite; 12—Neoarchean Qixia superunit banded tonalite; 13—Lamprophyre; 14—Dioritic porphyrite; 15—Copper orebody; 16—Iron orebody;
17—Ductile fault; 18—Compresso—shear fault; 19—Fault fracture zone; 20—Sampling locations
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Table 1 Major element (%) analyses of rocks from the Yuangezhuang pluton
SHTIE 11-YGZ-2  11-YGZ-5  11-YGZ-7 11-YGZ-8 13-YGZ-1 13-YGZ-18 13-YGZ-30 13-YGZ-33

SiO, 68.87 69.01 67.90 70.68 70.00 70.40 70.80 68.40
ALOs 15.26 14.68 14.57 13.42 15.05 14.50 14.65 14.70
Fe,05 0.93 0.63 0.67 0.54 0.73 0.79 0.73 136
FeO 0.96 1.28 1.28 0.96 1.03 1.22 1.19 1.33
CaO 1.97 223 233 1.54 2.03 2.19 232 2.69
MgO 0.92 0.84 0.80 0.42 0.79 0.93 0.89 1.56
Na,O 3.97 3.96 3.99 328 3.60 3.76 3.87 3.601
K,O 4.17 3.78 4.09 4.92 4.89 3.96 3.85 441
TiO, 0.26 0.25 0.26 0.19 0.25 0.30 0.28 0.36
MnO 0.03 0.03 0.04 0.04 0.03 0.04 0.04 0.05
P,0s 0.09 0.09 0.09 0.10 0.08 0.10 0.09 0.13
LOI 1.26 1.09 1.80 2.50 0.53 1.05 0.53 0.70
Total 98.69 97.87 97.82 98.59 99.01 99.24 99.24 99.30
DI 84.52 83.60 83.98 88.94 85.27 83.77 83.54 80.34
S1 8.41 8.01 7.39 4.15 7.16 8.72 8.45 12.73
AR 2.79 2.69 2.83 343 298 2.72 2.67 2.71
0 2.52 2.26 2.56 2.38 2.65 2.15 2.13 251
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Table 2 Analytical data and characteristic ratios (107) of trace and rare earth elements from the Yuangezhuang pluton

SPTIE 11-YGZ-2 11-YGZ-5  11-YGZ-7 11-YGZ-8 13-YGZ-1 13-YGZ-18 13-YGZ-30  13-YGZ-33

Rb 120.50 119.50 135.00 238.00 132.50 119.00 122.50 89.60
Ba 1575.00 913.00 961.00 599.00 1795.00 1160.00 950.00 1625.00
Th 10.25 12.20 12.05 34.00 8.72 12.50 12.40 18.25
8] 221 4.42 5.34 6.95 2.51 4.41 3.83 2.51
Ta 0.60 0.80 0.70 1.70 0.70 0.80 0.90 0.90
Nb 6.50 8.70 8.10 18.40 7.90 9.70 8.80 11.10
La 24.40 31.50 30.10 56.70 28.50 30.90 32.70 44.80
Ce 39.70 51.40 48.60 91.60 52.50 60.60 63.90 83.30
Sr 716.00 539.00 429.00 254.00 489.00 456.00 444.00 623.00
Nd 14.10 18.00 16.60 30.50 17.70 21.30 20.90 25.90
Zr 113.00 124.00 127.00 164.00 101.00 121.00 110.00 146.00
Hf 3.10 3.50 3.50 4.70 2.80 3.50 3.30 4.10
Sm 2.13 2.65 2.36 4.72 2.85 3.46 297 3.83
Y 6.20 8.00 7.60 16.50 7.10 8.50 7.70 10.10
Yb 0.52 0.71 0.66 1.36 0.67 0.78 0.70 1.06
Lu 0.08 0.12 0.11 0.21 0.11 0.13 0.10 0.19
Pr 4.20 5.39 5.03 9.47 5.16 592 6.08 7.62
Eu 0.74 0.76 0.68 0.76 0.67 0.74 0.76 0.93
Gd 1.49 1.77 1.62 3.36 1.72 2.16 1.91 223
Tb 0.19 0.22 0.20 0.45 0.22 0.29 0.28 0.34
Dy 0.97 1.27 1.14 2.57 1.26 1.52 1.30 1.86
Ho 0.18 0.23 0.22 0.48 0.25 0.30 0.26 0.33
Er 0.52 0.70 0.64 1.40 0.59 0.85 0.74 0.93
Tm 0.08 0.10 0.09 0.20 0.10 0.13 0.10 0.16
Co 4.60 420 5.70 2.00 3.60 4.10 3.80 6.90
Ni 8.00 5.00 5.00 5.00 4.80 7.80 5.00 12.80
A% 31.00 30.00 30.00 15.00 25.00 28.00 29.00 47.00
Cr 20.00 10.00 10.00 10.00 10.00 10.00 10.00 40.00
Ga 18.70 18.50 18.30 18.40 17.80 18.50 18.40 18.50
Tl 0.50 0.50 0.50 1.20 0.66 0.58 0.61 0.34
Sn 1.00 1.00 1.00 2.00 1.00 1.00 1.00 1.00
Pb 26.00 24.00 21.00 36.00 28.70 27.60 26.00 19.90
Zn 34.00 32.00 32.00 35.00 35.00 40.00 38.00 35.00
X REE 89.30 114.82 108.05 203.78 112.30 129.08 132.70 173.48
LREE 85.27 109.70 103.37 193.75 107.38 122.92 127.31 166.38
HREE 4.03 5.12 4.68 10.03 4.92 6.16 5.39 7.10
LREE/HREE 21.16 21.43 22.09 19.32 21.83 19.95 23.62 2343
(La/Yb)n 33.66 31.82 3271 2991 30.51 28.42 3351 30.32
JEu 1.21 1.01 1.01 0.56 0.86 0.77 0.91 0.89
oCe 0.88 0.89 0.88 0.88 0.98 1.03 1.03 1.01
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Fig.7 Preliminary mantle—normalized trace element patterns of
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Table 3 Analytical results of Re—Os isotopes of molybdenites from the Yuangezhuang pluton
Re/10° % 0s/10”° "¥"Re/10°° *¥70s/10”° B AR/ Ma
B FEifi/g
WA 20 WA 20 ME 20 ME 20 WEM 20
13-YGZ-7 0.04072 8.868 0.072 0.0387 0.0050 5.573 0.045 10.99 0.07 118.3 1.7
13-YGZ-8 0.04074 9.436 0.072 0.0002 0.1074 5931 0.045 11.76 0.11 118.9 1.9
13-YGZ-11 0.04017 11.616 0.104 0.0143 0.0029 7.301 0.065 14.42 0.09 118.4 1.7
13-YGZ-12 0.04058 9.622 0.087 0.0241 0.0072 6.048 0.055 11.94 0.07 118.4 1.7
13-YGZ-15 0.04060 10.966 0.106 0.0215 0.0048 6.892 0.067 13.56 0.09 118.0 1.8
13-YGZ-19 0.04057 9.867 0.079 0.0225 0.0073 6.202 0.050 12.17 0.08 117.7 1.7
1H£(105~130 Ma)5el&iE & BUAE b ™ gk A K F 4 BRI R AT B F Gt

P 9056 B A8 A 1 A v ) 8 A 00 4, 79 3104
SHRIMP 4E#4 4 (113.442.5) Ma, J& T3 iy s 80
R

6.2 1AW R RERTEKFRET KENEREX

Re F 26 4 T Hulg rh, Jf Hibskib=17h 5
Mo HiL, FERET H BEIR B e K 00 & SRR, it
FEARD™ H Re TG B9 7% 1 7] LATE— & 2B T I LA
KA IR R R, Bl B 58 SR A T R R,
2 RS2 BT 9% R RE () 135, B Re—Os [Al 3 2
TR AT LUKE B Hb ff o B A0 R 1 ) s ],
[ BF AT DA % R ) Jo A VR LA B A8 7 Bl ao R e
ANFR IR BRI REFES 70 B 50 NTELE
B b KT E A RS TR ST R SR T Re
T, B0 I SR VR B ST TR A R R R B M 5
R, FEERW H Re 1) & 2 5 K S BUR ST R, AR
Fnx107, nx 107 Fl nx 1079, Beds E A K Re & i
AT 8.868x10 °~11.616x10°, 444 10.062x10°¢, 3¢
WIEH ] RE M e IR A R I

JI 2 b DX B SR R AN AN AE 25 ()L 5 R R 1 A
5 1= AR AT B DI O 2R, 1T LS5 11 v s
A AR EEME R R, A A — 1 X AR R 5 Tl
BEA R0 ) i A RS e s ] — 35, B ST
R 20— (R 4).

W A BRSO 2 T — L S
BEIRAE b N RIBRIR R AE K A S5 e R,
ST I R A S K b 2 B B A R A
flHy AL, W IR R B TR L HA AR
Zk, AT BE RS PR BlE A A G, BEA

Table 4 The formation age of molybdenite in the Jiaodong
region

FIRE s M A 7T AE i /Ma BRI
MF L EEHT  HHY  ReOs 157.6+3.9 [14]
MFE T M4HHTT Re-Os 116.4+1.6 [23]
AZEMY MY Re-Os 113.5+1.6 [711
FIZEARRAL HFAHET Re-Os  (111.8+0.3)-{128.9:0.3) [22]
ZW S FHEY Re-Os 149.7+1.5 [72]

R0 7= T BE R AR AE s N 7 BRI ok A
B N A R B R AE K N K TR A T 255
DL AT, MR 2t — T T BB I AR i XA
WoR AR B HA W U A R . it
YR INAS Y B A T A TR ¥ 4H 7 Re—Os [R) 43 28 45 1)
LRAEIY M (117.8+5.7) Ma, ] LAVERGIC R AR 1Y AL
WA . A AL R4 Re—Os [Fl 7 K S5 AT 28
AR 122.986 Ma®, FLoFE Sk 0 R M AR AR it 5
I — B (03 SCRE R 3R), FRWIBEAS 2 A AT R Sk A
TR, A —@ R, nAAR X R i se AR
HERD A T AR L —E e R S

7 4%

(1) BERE FEAE 5 2014 Si0, . ALO;  Na,O Fl1 K.O 7
A, JE R R S R R, O HO R
455, ST IR AR IR AL

Q) BEAE EAL 5 7 R ¥4 Re—Os [R) 43
A5 R WoR, AR IR AR TE (117.7+1.7) Ma~
(118.9£1.9) Ma, FFHF A 41(117.8+5.7) Ma, JE AL

i

O R IETTH BRI A A BR T2 R AR A 5 3L AT LLAL T DR BRI TR A A (R, R (L AR s a4 AT R 2 AT, 2010.
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