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Chronology, geochemistry and Hf Isotope of monzonitic granite from the
Dongbeigou molydbenum deposit in Kuandian, Liaoning Province

ZHANG Peng', CHEN Dong’, KOU Lin—lin', ZHAO Yan', YANG Hong—zhi'

(1. Shenyang Institute of Geology and Mineral Resources, CGS, Shenyang 110034, Liaoning, China;
2. Geological Survey of Jiangsu Province, Nanjing 210018, Jiangsu, China)

Abstract: The Dongbeigou molybdenum deposit is a newly discovered large—sized cryptoexplosive breccia molybdenum deposit in
Kuandian, Liaoning Province. In this study, the authors first carried out a comprehensive study including zircon U—Pb dating,
petrogeochemical investigation and Hf isotope analysis of the monzonitic granite related to the Dongbeigou molybdenum deposit.

LA—ICP—MS zircon U—Pb chronology indicates that the monzonitic granite was emplaced at (129.44+0.3) Ma. Geochemically, the
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monzonitic granite has rich silicon (Si0,=62.21%—83.21%), high potassium (K,O/Na,0=3.35-20.27), and rich alkali (K,O + Na,O=
5.82%—12.23%), belonging to shoshonite series peraluminous granite and characterized by LREE enrichment, HREE depletion, and

weak negative Eu anomaly (6Eu=0.63—1.07). The monzonitic granite is enriched in LILEs such as K, Rb and Pb, and depleted in
HFSEs such as Nb, Ta, P and Ti. According to zircon Hf isotope analyses, the eu(?) values of monzonitic granite are —12.4 — —8.5,
and two—stage model ages (fom:) vary from 442 Ma to 1610 Ma. These characteristics suggest that the primary magma was derived
from the remelting of the Mesoproterozoic crustal materials. In combination with metallogenic geological background, the authors
hold that the monzonitic granite and the Dongbeigou molybdenum deposit were developed from the subduction of the Pacific Plate
beneath Eurasia associated with Cretaceous lithospheric thinning.

Key words: zircon U-Pb age; Hf isotope; monzonitic granite; Dongbeigou molybdenum deposit; Liaodong
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Fig. 2 Hand specimens and photomicrographs of the Dongbeigou Mo deposit
a— Veinlet—disseminated ore; b—Brecciated ore;c— Veinlet molydbenite; d— Veinlet pyrite
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Fig.3 Hand specimen photograph (a) and microphotograph (b) of the monzonitic granite in the Dongbeigou molybdenum deposit
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Fig. 4 Zircon Cl images of monzonitic granite in the Dongbeigou molybdenum deposit
(the broken circle and real coil stand for the test point of zircon Hf and U—Pb, respectively)
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Fig. 5 Zircon U-Pb age concordia diagram and weighted average age of the monzonitic granite in the Dongbeigou molybdenum
deposit
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Fig.7 Chondirite—normalized REE patterns (a) and primitive mantle normalized trace elements spider diagram (b) for the monzonitic

granite in the Dongbeigou molybdenum deposit (normalization values after references [14—15])
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Table 2 Major elements (%), REE and trace elements (10
‘) composition of monzonitic granite in the Dongbeigou
molybdenum deposit

RS DBG-§ DBG-9 DBG-10 DBG-11 DBG-12  DBG-13

NaO 1.26 033 219 212 1.03 1.67
MgO 0.90 0.59 1.46 1.29 0.05 1.14
Al O3 12.52 11.01 15.72 13.43 8.14 12.43
Si0; 70.97 76.29 62.21 69.83 83.21 70.34
P05 0.11 0.11 0.14 0.12 0.04 0.12
K20 7.41 6.69 10.04 7.10 4.79 747
CaO 0.64 0.67 0.77 042 0.04 0.82
TiO, 0.31 029 041 034 0.05 033
MnO 0.04 0.02 0.05 0.04 0.01 0.05
Fe,05" 344 171 5.53 349 1.38 339
LOI 2.00 1.95 113 1.49 1.01 1.92
Total 99.60 99.66 99.66 99.66 99.76 99.65
Mg# 37.94 44.70 38.03 46.27 8.22 43.88
Rb 195.01 19974  216.87 169.80  138.62 177.20
Sr 13999 89.01 230.65 154.63 37.03 161.08
Ba 510.20 43271 65484 67267 24219 490.16
Zr 98.51 81.86 117.61 102.22 56.87 95.82
Nb 11.44 24.38 14.32 11.64 31.76 11.51
Ht 222 3.78 4.11 3.80 4.50 3.43
Ta 1.01 1.06 1.01 0.52 1.10 1.34
Th 6.55 445 12.47 10.06 9.16 9.16
U 323 492 487 355 3.58 407
Ga 17.10 15.79 23.13 16.69 11.19 17.64
Pb 12.12 20.21 14.98 8.54 31.59 13.83
Y 8.12 420 10.45 6.57 6.40 9.60
La 46.07 10.18 49.61 32.14 7.23 49.65
Ce 66.20 18.43 71.44 55.62 15.89 70.91
Pr 6.20 1.98 6.61 5.80 1.68 6.59
Nd 19.57 6.59 21.36 19.05 6.07 20.77
Sm 277 116 3.00 274 1.20 3.11
Eu 0.82 0.39 0.84 0.88 0.23 0.87
Gd 2.66 1.07 2.82 243 1.04 293
Th 0.27 0.16 036 0.30 0.16 037
Dy 1.50 0.83 1.67 1.25 0.90 1.74
Ho 0.21 0.14 027 0.20 0.16 0.29
Er 0.58 0.39 0.73 051 0.43 0.78
Tm 0.10 0.05 0.08 0.06 0.05 0.10
Yb 0.43 033 0.55 0.40 0.36 0.65
Lu 0.09 0.04 0.07 0.05 0.04 0.08
> REE 147.47  41.73 159.41 121,42 3545 158.85
LREE 141.62 3872 152.87 116.22 3231 151.90
HREE 5.85 3.01 6.55 5.20 3.15 6.95

LREE/HREE 24.21 12.85 23.36 22.35 10.26 21.86
(La/Yb)n 7632  21.89 64.16 57.06 14.44 54.60
8 Eu 0.92 1.07 0.88 1.04 0.63 0.89

T, 7E 1.8 Ga 5T i AL ZEBHiT (161 8) o FF S By
B U AR (fovn) (1403~1610 Ma) YK T BA [y B
FRAEW (fovo) (1106~1289 Ma), FIRFFIEFI, 4t
AT A A X 102 R X AT R R IR T rhooy
St AT 0 A L
5.2 BEBH B

BA ST I A SR AT PR R A S 4
DX R ) C I R 2 — o ARIRBFSE RS AR
IR TR 541 LA-ICP—MS #5471 U-Pb4EiS Ny
(129.4+0.3) Ma, X —45 R 5 A NG AR I FH %
1B Re—Os IR A% 4(128.10+5.10) Ma H A 5
U —BE (PEB R A8 ) , U W ZR LA SR A
VR R AR AR R

E4 Ak, AR AL X BB B BT AR i B
TR PRATECEERY, F AR I X SR A
17 TS B AR AE I FE Al 2 ) 2R b b X 2
BRAT IR B AR L (B 9) 159t AR b X F2 22
R BT A B E] R 22 52 10 (506+14) Ma i 1L
(490+14)Ma W IR Z Ak, JL-T-Jr A R - B4 4
HF e A AR R R AR O R T LR L AR
At X 2 AE AR B AT DL =S 4
(257~210 Ma) {4k & i (188~161 Ma) Fil i £k &
H—F 4 (146~111 Ma) . X5 Zeng et al."{A
24525 A AR AR L B AR AE 3 R e 4
B L =St PR R R A — 3k, SRR
AP AR R B B AR AT — 3K
ARG R B VR F R A e P et SRR T 4R
AU Hb X = EEAHG 3 R I Y e i I 5 3 i 1
A IR AT BRI R 1% 3 R W i ) o3
HAUE
5.3 MU S hEFE=HRT

B CEEPI R E AR X AR AR AR
B A 3k 21 77 2% 55 5043 ) oy I i i LR
FH(200~160 Ma) 44l K54 (140 Ma Z247) Fl
oA P A P T T (£ 120 Ma) o WA S S5
N KR IX 7R T AR Z 1 (190~160 Ma) 1
PR Z T — R A (140~110 Ma) PSR ZU A 50 —
B F A, A A ) 1 S S RO AR T
AT R o g W A X 7, [Tl 5 5y — SR 2
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Table 3 LA-ICP—MS zircon Hf data of the monzonitic granite in the Dongbeigou molybdenum deposit
MW oMa TOYY'HE 20 L/ THE 20 OHf/ TTHE 20 end0)  end?) 20 fomi fome L
DBG-1 129 0.015164 0.000098 0.000562 0.000005 0.282391 0.000020 -13.5 -10.7 0.7 1202 1523 -0.98
DBG-2 130 0.015717 0.000206 0.000602 0.000008 0.282426 0.000018 -12.2 94 0.6 1155 1459 -0.98
DBG-3 129 0.025656 0.000501 0.000955 0.000017 0.282421 0.000022 -124 9.7 08 1174 1472 -097
DBG-4 129 0.020974 0.000122 0.000826 0.000004 0.282405 0.000020 -13.0 -102 0.7 1191 1499  -0.98
DBG-5 128 0.021072 0.000204 0.000806 0.000007 0.282437 0.000020 -11.8 9.1 07 1146 1442 -098
DBG-6 130 0.012468 0.000115 0.000486 0.000006 0.282414 0.000021 -12.7 99 07 1168 1481 -0.99
DBG-7 129 0.010622 0.000096 0.000417 0.000004 0.282457 0.000019 -11.1 -8.3 0.7 1106 1403 -0.99
DBG-8 130 0.015842 0.000138 0.000620 0.000005 0.282436 0.000023 -11.9 9.1 08 1142 1442 -098
DBG-9 129 0.016723 0.000098 0.000617 0.000005 0.282413 0.000021 -12.7 99 0.7 1174 1484 -098
DBG-10 129 0.034594 0.000436 0.001198 0.000014 0.282344 0.000022 -15.1 -124 0.8 1289 1610 -0.96
DBG-11 130 0.016836 0.000072 0.000676 0.000003 0.282453 0.000026 -11.3 -8.5 09 1120 1412 -098
DBG-12 131 0.016484 0.000215 0.000540 0.000007 0.282395 0.000022 -13.3 -105 0.8 1197 1516 -0.98
DBG-13 129 0.018756 0.000224 0.000733 0.000008 0.282429 0.000022 -12.1 94 08 1155 1455 -098
DBG-14 130 0.014436 0.000181 0.000567 0.000008 0.282439 0.000023  -11.77 9.0 0.8 1136 1436  -0.98
DBG-15 129 0.015259 0.000286 0.000603 0.000012 0.282452 0.000019 -11.3 -8.5 0.7 1119 1414 -0.98
DBG-16 129 0.019380 0.000216 0.000743 0.000008 0.282419 0.000018 -12.5 9.7 0.7 1168 1473 -0.98
20
10 - %6% 121
N 6@‘&
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Fig. 9 Isotopic age distribution histogram of major Mo
deposits in Northeast China

Pl 8 ZRILIR R —ACAE K ¢(Ma) —ene( 1) B fif
Fig. 8 Diagrams of #(Ma)—g(¢) for monzonitic granite in the
Dongbeigou molybdenum deposit
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