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Fig. 1 The geological sketch map of the Jiaodong Peninsula and the Sulu orogenic belt (modified from Tang J et al. , 2006)
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(The two black-dots indicate sampling location, corresponding to Shangzhuang suite and Guojialing suite respectively)
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Fig. 3 The thin section microscopy photos of Mesozoic Guojialing suite and Shangzhuang suite in Jiaodong Peninsula
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the mainly rock-forming minerals are quartz(Q), K-feldspar(K{) and biotite(Bi)
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R2 REFEPERBRREGNLEEGARESERETESNER
Table 2 Theresluts of major and trace elements contents of the whole rock of Mesozoic Guojialing suite and Shangzhuang suite in

Jiaodony Peninsula

AR R RIS E R A
SAMPLE [10HD-06[10 HD-07[10HD-10[10HD-11[10HD-12[10HD-14[10HD-15[ 10JC-24 | 10JC-28 [ 10JC-29 | 10JC-30 [ 10JC-31 [ 10]C-34 [10] C-35
FRITEOD
Si0, | 73.02 | 70.48 | 70.7 71 72 72,5 | 71.29 | 69 | 69.33 | 68.62 | 68.89 | 70.05 | 68.23 | 69
ALO; | 14.77 | 16.15 | 15.46 | 15.88 | 15.72 | 15.16 | 15.99 | 15.8 | 15.34 | 15.04 | 15.39 15 15.26 | 15.54
Fe,O; | 1.62 | 1.69 | 2.03 | 1.57 | 1.48 | 1.65 | 1.65 2 2.09 | 2.65 | 2.32 2 2.35 | 2.32
CaO 2,06 | 2.12 | 2.12 | 2.18 | 2.26 | 2.12 | 2.18 | 2.53 | 2.42 | 2.78 | 2.62 | 2.38 | 2.68 | 2.77
MgO | 0.35 | 0.4 | 0.38 | 0.4 | 0.36 | 0.35 | 0.37 | 1.15 | 1.21 | 1.42 | 1.18 1 1.31 | 1.19
Na;O | 4.48 | 4.83 | 4.66 | 4.88 | 5.06 | 4.82 | 4.96 | 4.39 | 4.34 | 4.07 | 4.24 | 4.21 | 4.24 | 4.38
KO 2.72 | 3.29 | 2.96 | 2.97 | 2.33 | 2.44 | 2.82 | 3.94 | 3.64 | 3.77 | 3.63 | 3.46 | 3.83 | 3.57
Cr,05 | <C0.01 | <<0.01 | <<0.01 | <C0.01 | <<0.01 | <<0.01 | <0.01 | <0.01 | <C0.01| 0.01 | <0.0l| 0.01 | 0.01 |<C0.01
TiO, 0.21 | 0.23 | 0.21 | 0.21 | 0.21 | 0.18 | 0.21 | 0.31 | 0.3 | 0.33 | 0.33 | 0.27 | 0.34 | 0.37
MnO | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.04 | 0.04 | 0.03 | 0.04 | 0.05
P,O; | 0.055 | 0.056 | 0.058 | 0.057 | 0.051 | 0.05 | 0.055 | 0.116 | 0.117 | 0.158 | 0.126 | 0.103 | 0.144 | 0.129
St 0.11 | 0.12 | 0.11 | 0.12 | 0.12 | 0.11 | 0.12 | 0.15 | 0.15 | 0.14 | 0.14 | 0.12 | 0.15 | 0.14
BaO 0.14 | 0.17 | 0.15 | 0.15 | 0.1 0.1 0.14 | 0.23 | 0.28 | 0.23 | 0.22 | 0.17 | 0.24 | 0.21
LOI 0.24 | 0.41 | 0.34 | 0.36 | 0.37 | 0.33 | 0.32 | 0.4 0.7 | 0.42 | 0.57 | 0.53 | 0.49 | 0.48
Total | 99.8 | 99.98 | 99.21 | 99.8 | 100.1 | 99.84 | 100.15 | 100.05 | 99.95 | 99.68 | 99.7 | 99.33 | 99.3 |100. 15
MEICE (X107%)
Ag <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Ba 1195 | 1465 | 1325 | 1260 | 892 856 1215 | 1985 | 2400 | 2020 | 1770 | 1415 | 1960 | 1690
Ce 59.6 | 52.9 | 43.1 | 38.4 | 36.5 | 34.3 | 43.9 | 90.9 | 92.7 | 125.5 | 91.8 | 66.7 | 109.5 | 93.1
Co 1.4 1.6 1.8 1.7 1.6 1.4 1.6 1.7 4.5 5.7 1.5 3.8 1.6 4.4
Cr 20 20 20 20 10 10 10 40 30 50 30 20 40 40
Cs 0.7 | 0.78 | 0.81 | 0.86 | 0.74 | 0.76 | 0.81 | 2.54 | 2.44 | 2.76 | L.o4 | 1.58 | 2.06 | 1.48
Cu 5 5 7 11 25 8 42 <5 5 10 8 10 <5 6
Dy 0.83 | 0.77 | 0.7 | 0.63 | 0.63 | 0.51 | 0.7 1.83 | 1.65 | 1.87 | 1.63 | 1.26 | 1.86 | 1.82
Er 0.38 | 0.37 | 0.34 | 0.29 | 0.29 | 0.25 | 0.31 | 0.82 | 0.82 | 0.93 | 0.77 | 0.64 | 0.87 | 0.9
Eu 0.83 | 0.84 | 0.83 | 0.73 | 0.7 | 0.63 | 0.78 | 1.47 | 1.37 1.6 1.38 | 1.06 1.6 | 1.45
Ga 21.8 | 23.2 | 23.7 | 23.8 | 24.3 | 22.4 | 24.1 | 24.1 | 23.4 | 22.9 | 21.7 | 21.7 | 2L.4 | 21.5
Gd 2.65 | 2.38 | 2.12 | 1.91 | 1.84 | 1.57 | 2.06 | 4.66 | 4.48 | 5.60 | 4.61 | 3.46 | 5.05 | 4.47
HI 4.7 3.6 4.7 3.9 4.2 4.1 3.8 5.2 4.2 4.6 4.5 4 4.6 4.7
Ho 0.11 | 0.12 | 0.11 | 0.1 | 0.09 | 0.08 | 0.1 0.3 | 0.28 | 0.31 | 0.27 | 0.21 | 0.31 | 0.31
La 34,2 30 24,3 | 21.5 | 20.6 | 19.4 25 50.6 | 52.7 | 73.1 | 51.6 37 60.8 | 51.8
Lu 0.05 | 0.04 | 0.04 | 0.03 | 0.04 | 0.03 | 0.04 | 0.09 | 0.08 | 0.1 0.08 | 0.07 | 0.1 0.1
Mo <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Nb 3.7 3.9 3.6 3.5 3.5 2.9 3.5 6 5.6 5.7 5.4 1.6 5.6 7.5
Nd 22 20 17.1 | 15.1 | 14.4 | 13.1 | 16.8 | 37.5 | 36.2 | 47.1 | 36.8 | 26.8 | 42.6 | 37.2
Ni 5 <5 <5 <5 <5 <5 <5 19 17 22 14 11 29 25
Pb 22 24 25 25 24 26 26 37 36 35 29 30 37 35
Pr 6.46 | 5.78 | 4.89 | 4.3 | 4.08 | 3.72 | 4.8 | 10.35 | 10.2 | 13.6 | 10.4 | 7.49 | 12.05 | 10.35
Rb 64 74.3 | 71.6 | 72.4 | 59.9 | 62.1 | 70.2 | 104.5 | 93.9 | 97.7 | 85.3 | 90.3 | 94.9 97
Sm 3.1 2.9 | 2.55 | 2.31 | 2.29 | 1.92 | 2.57 | 6.02 | 5.58 | 6.8 | 573 | 4.09 | 6.6 | 5.85
Sn 1 1 1 1 1 1 1 1 1 1 1 1 1 2
Sr 913 971 993 998 989 917 | 1025 | 1325 | 1320 | 1275 | 1220 | 1040 | 1250 | 1160
Ta 0.2 0.2 0.2 0.2 0.2 0.1 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.4
Th 0.23 0.23 0.21 0.18 0.18 0.14 0.19 0.48 0. 45 0.53 0.45 0. 34 0.52 0. 46
Th 6.81 | 6.07 | 4.92 | 4.73 | 4.28 | 4.26 | 5.28 | 11.25 | 11.5 | 15.25 | 10.55 | 9.36 | 12.65 | 11.5
Tl <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5 | <0.5
Tm 0.03 | 0.03 | 0.03 | 0.03 | 0.02 | 0.02 | 0.03 | o0.1 0.09 | 0.09 | 0.07 | 0.06 | 0.11 | 0.11
U 1.84 | 1.85 | 1.54 | 2.04 | 1.67 | 1.1 1.91 | 8.48 | 2.95 | 1.33 | 1.76 | 2.52 | 3.85 | 1.87
% 10 11 11 11 10 9 11 30 29 35 29 25 29 28
w 1 2 2 2 2 1 2 1 1 1 2 2 <1 <1
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Y 3.5 3.4 3.2 2.7 2.8 2.2 3 7.9 7.3 8.3 7.3 5.7 8.2 8.4
Yb 0.32 0.28 0.27 0.25 0. 24 0.21 0. 25 0. 64 0.62 0.68 0.59 0.48 0. 66 0.68
Zn 44 41 46 41 47 37 49 46 41 57 41 39 47 54
Zr 162 124 161 135 146 136 135 181 152 171 165 141 170 168
=D O FIEAEME
12 | Shangzhuang granite
SE: 18 A SRKIGERE
10 15F Guojialing granite
8 S 12t
R 6
& 9t
. L
4 a b
6l
2 |
3k
0 > o L
100 110 120 130 140 150 160 170 180 190 b
A 0 1 1
R (Ha) 30 40 50 60 70 80 90
s £ Al ATy ) Si0,(%)
6 IR P ARE B B 47 U-Ph 46 i 43 1 ’
Fig. 6 Histogram of Zircon U-Pb ages of Shangzhuang Bl 8 WEAR BB KW R L A R AE 5 A 1 TAS Bl
suite granite in Jiaodong Peninsula ({fi Earth-Science Reviews, 1994)
Fig. 8 The TAS diagram of Guojialing granite and
o Shangzhuang granite in Jiaodong Peninsula
. ) (after Earth-Science Reviews, 1994)
\\ 1M s 2a— Bl MR 5 2b— MR M 5 3— R I K
0.022} S s A— KA s 5— A0 I 5 6— AR b a5 T—RE 36 5 8— — K i%
K9 ZRKRAKE; 10— K& 11— AR KA 12 EKE;
206pty I3—RI K AR A U—RI KA RN K A 15—/l KA ZRKIERK
25U 0.020¢ 16— B IE K s 17— R K 5 18— 52 )5 b /B /ML
Ea
1—Peridotite gabbro; 2a—alkaline gabbro; 2b—sub-alkaline
O.OLE FHU-PbIER gabbro; 3—gabbro-diorite; 4—diorite; 5—granodiorite; 6—
128.8+2.0 Ma . . .
MSWD=0.69 granite; 7—quartzolite; 8—monzogabbro; 9—monzodiorite; 10—
0.016 ) ) ) ) X . monzonite; 11-—quartz-monzonite; 12—syenite; 13—nepheline
’ 0.08 0.10 0.12 0.14 0.16 0.18 0.20 gabbro; 14—nepheline monzodiorite; 15—nepheline monzosyenite;
207pPb/AU 16—nepheline syenite; 17—foidolite; 18—tawite/neapite/italite

F7 AR b AR R R A (HD-41)
454 U-Ph 3% A1 & i
Fig. 7 U-Pb concordia diagrams of zircon from the

Shangzhuang suite granite(HD-41) in Jiaodong Peninsula
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RIS K SO, &k 68.23% ~70.05% , 1
REBR I b 3 AL A FAE R IN S S 3 KA 1
JERE (& 8), R R E M K, O (3.46% ~3.94%) .
AL O; (15.00% ~15.8%) , | ) Sr & & (1040 X
107 5~1325X10"%) Ba & & (1415 X 10 ° ~2400 X
10 ) FI 4 Sr/Y (138.1~182.5) Fu{H A M &4
) CaO (2.38% ~ 2.78%), TiO, (0.27% ~

0.37%). MgO (1.00% ~ 1.42%). 4 Fe, O,
(2.00% ~2.65%), Rb (85.3 X 10 % ~104.5 X
10~ )& f Al Rb/Sr (0.070~0.087) e ft. K, O/
Na, O Jy 0. 81~0. 93, Mg # 34 50~54,

AR SIO, i 69. 46 % ~T73. 02% , TEfiE
i [ vp VR AR KA IS (B 8) . BA B
Na, O (4.33% ~ 5.06%), Al, Oy (14.77% ~
16.15%) . @& By Sr & & (913 X 10°° ~ 1135 X
107%) \Ba £ (856 X 10 ° ~2290X 10 °) FI & 1) Sr/
Y HAE (260. 9~416. 8) L B A iKY K, O (2.33% ~
3.86%),Ca0 (2.04% ~ 2.26%), TiO, (0.18% ~
0.24%) MgO (0.35% ~0.42%) 4> Fe, O, (1. 48%
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~2.03%),Rb (60X10 °~75X10 %) & & Fl Rb/Sr
(0.061~0.076) I fl. K, O/Na, O i 0.46 ~0.90,
Mg # y 27~35, B3R R E ARG

TEM 170 3 BB A A5 fE AL L (B 9 38K
W R A R B AL L s R AR T R
A R W 2 1) LREE & 4 fl HREE )% )&
T (La/Yb)y=54~1017, %4 B &8 (40 46 71 S
(Eu/Eu» =0.79~1.11), H if 58 04 2 R s + e
43 B SR R B85 1 1 52 H (Eu/Eu x =0.79~0.87),
AR B R 55 IE B (Eu/Eu x =
0.86~1.11), 53K vi’a fi L 73 Bo B K AH L, 3xX X
BT AR N AE R AV R . SR
PRFE S MRS O E (214 X 10O B B & F B E
AR 105, 3X107°) . FEfdU R JC & i If 0 A o 1k
0ok D) €] e AT 10D T 25 1S i A A ot 2 2 B 1 W A 1
Ba.Sr.K.Pb fil LREE &%/ & Nb.Ta . Ti.P iy
1, 2 B0 BB 9 9K B Hb 5% 4% 4E (Taylor et al.
1985; Rudnick, 1995; Zheng et al. , 2008), 7E&%
i EWE A TR 53 LT R AR ZR IS AR
JUP A MR TR & s T R A

—m—10HD-06
100077177 ® 10HD-07
PaTEs i

uojinling granite & 10HD-12
HD— SIS 24k —<—10HD-14
Shangzhuang granite | 10HD-15
—o—10HD-40

o
P

—%—10]C-24
—-10JC-28
—0-10JC-29
—+-10JC-30
=¥=8 |-x—10JC-31
-8 |—*—101C-34
—=—10JC-35

B /R B A
=

1 1 1 1
La Ce Pr Nd Sm EuGd

1
Tb Dy Ho Er Tm Yb Lu

0.1

B9 AR K SR 508 5 i 0 b 2 iR AR 1 oo R e 4 1B
Fig. 9 Chondrite-normalized REE distribution patterns of
Guojialing and Shangzhuang granites in Jiaodong Peninsula
CERBE BUF (AR 98 McDonough et al. » 1995; -4 F #1575 LCC 41 1%
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Geochemical and Geochronological Study of the Gold-Related Guojialing
Pluton and Shangzhuang Pluton in Jiaobei Block
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Abstract

The Jiaodong Peninsula is the most important pool of native gold ore deposits in China, which is
mostly controlled by Granite. In this paper, we discuss the genesis and material source of gold deposit by
study the geochemistry and geochronology characteristics of the Guojialing Granite. Two granite plutons of
the Guojialing Granite are studyed in this paper, which are the Shangzhuang pluton and Guojialing Pluton.
This dissertation presents a combined study of petrography and mineralogy, whole-rock major, trace
elements and U-Pb isotopes for granite of these two plutons, to obtain some recognition of the genesis,
material source and presence of natural gold for Mesozoic magmatic rocks in the Jiaodong Peninsula. LLA-
ICPMS zircon U-Pb dating yields Early Cretaceous age of 125. 4+ 2. 2Ma for the Gguojialing pluton, and
also Early Cretaceous age of 128. 8 =2. 0Ma for the Shangzhuang pluton, with an age difference of 3Ma.
From the perspective of age, these two plutons all belong to Guojialing granite with the same intruding
period. Granite of the two plutons contain inherited zircons with Archean and Late Jurassic ages,
indicating similar material sources containing components of both Archean rocks and Late Jurassic granite
composition. The Guojialing and Shangzhuang plutons have similar distribution patterns of REE and trace
elements, with LREE and LILE enrichment but HREE and HFSE depletion, slightly negligible Eu
anomalies. Both of them have high Sr, low Yb and Y contents corresponding to high (La/Yb)N and Sr/Y
ratios, resembling to normal adakites. This indicates the presence of garnet with none Plagioclase as
residual phases during partial melting. They Both have relatively low MgO, Cr, Ni contents and thus low
Mg# . All these results indicate that Guojialing Granite is formed by partial melting of basaltic rocks of

oceanic crust with the presence of granet as residual phase in the island arc environment.

Key words: Jiaobei Block; Guojialing Pluton; LA-ICP MS; adakites; island arc



