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other areas, including Linglong pluton and Queshan-Kunyushan pluton. In between, the Qixia region is dominated
by Archean TTG-type rocks. This time, many meso-grained monzogranite xenoliths were found in the diorite por-
phyrite veins (surrounding rock is TTG type rock) in Shangqujia village, Qixia area, the SHRIMP U-Pb age of zir-
con from monzonitic granite is 161.0+2.2 Ma. The ratio of '"Hf/"""Hf ranged from 0. 281 929 to 0. 281 971, the
eHf (¢) was —26.39 to —24.77, iy, was 2 871 to 2 773 Ma. The monzogranite xenoliths are characterized by high
potassium, high aluminum, low magnesium and iron. They are peraluminous, high potassium calc-alkaline rocks,
which are deficient in heavy rare earth elements and have obvious fractionation of light and heavy rare earth ele-
ments. The ratio of (La/Yb), varies from 28. 11 to 78. 50, there are obvious Eu positive anomalies (Eu/Eu” =
1.16~1.77) , and the large ion lithophilic elements Rb, K, Ba and Sr are relatively enriched. Its isotopic geo-
chronology, petrology, and rock geochemical characteristics are basically consistent with those of the Linglong plu-
ton and the Queshan-Kunyushan pluton. Tt is the result of partial melting of the crust thickened by the collision be-
tween the Yangize plate and the North China plate under the background of the movement of the ancient Pacific
plate. The source area is mainly composed of TTG type rocks. This article believes that these diorite xenoliths be-
long to the Linglong period granite. Based on the interpretation of regional gravity anomalies, it is believed that
there is a hidden Linglong period granite body in the lower part of TTG rocks in the Qixia area. It is speculated that
the range extends from the Douya fault in the west to the Taocun fault in the east, to the northern edge of the Jiaolai
Basin in the south, and to the southern edge of the Zangjiazhuang Basin in the north. The Linglong pluton and the
Queshan-Kunyushan pluton may be connected in the deep part.

Key words: granite xenoliths; rock geochemistry; U-Pb isotope dating; Lu-Hf isotope; Qixia of Jiaodong
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Fig. 1 Regional geological map of Jiaodong area( Wang Laiming et al. , 2021)
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Fig. 2 Sketch geological map of Shangqujia area, Qixia
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Fig. 3 The field, hand specimens and micrographs of diorite porphyrite and monzogranite xenoliths
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Fig. 4 The CL images of zircon in various rocks in the area

L1 5~1:4, BIBAOER R Bon (B 4b) 5O 2 H A, A 5IE G B AR B, nTRESE /R TIN5
AN RA IR R AT AT AR A eI 4 B >R HSHRIMP U - Ph ik 1 £



i 44 3%

86 0°1 6 1791 11 1¥91 8 €SI 0000 6 S20°0 € 100°0 ¥ SLT°0 S0°0 0C°0 LOS €ve 6C-1-0vAl
66 L'L €868 C Iy L'¥16 T 9°6C6 T 8 100 0 L L9S 0 1290 °0 T LY9 91 12°0 170 €01 66 8¢-1-0val
86 0 S ovl 8°0 1°Trl 9891 10000 02200 6 000 0 Cc0S1°0 S0°0 010 €79 vl Lg-1-ovar
66 70 LTl 11 Y4t 1°L8T 10000 ¥ 720 °0 ¢ 100°0 6 €ST°0 S0°0 11°0 S6S 8¢C1 9Z-1-0vAl
6 vl €°¢08 T €6 7196 T 9°¢09 T € €000 SYLy 0 8 II1°0 SI9v 11 LT°0 [450] 0oc¢l 66 se-1-ovar
66 v'8 8 VL8 T €¥ 1°'L68C  T'TT6T 02000 072950 75900 6 ThE 91 12°0 ¥$°0 66 €el ve-1-oval
L6 70 S 651 8°0 9°LST 6°LCI 10000 1 620°0 6 000 0 0891°0 SO0 €20 118 96T cc-1-ovar
86 171 6 191 8°¢ 6°¢91 aCid! 20000 6 5200 ¥ ¥00 "0 T SLT0 S0°0 €0 9LE 901 1z-1-ovar
66 811 €1€5 T 8¢ $I0ST T £.200°0 6 0870 0 %900 L 9¥L 01 91°0 12°0 It1 99 oc-1-ovaf
L6 v°0 zorl 8°0 1°6€1 S0l 1 0000 072200 6 0000 8 9Y1 0 5070 600 929 8¢l 61-1-0vaf
66 9°8 £9¢e ¢ L'V ¥ 808 T €059 ¢ 6 1000 89¢v 0 0 1S0°0 T LT8 01 81°0 €0 el LOT S1-1-0vAl
66 S €l ¥°989 ¢ L9 vIOLT  TTLT T€00°0 0LIS"0 $ 060 0 1 €0€ €1 61°0 270 811 6 LI-1-0¥af
66 L8 6865 T €¥ 9°0s§C  07TIST 02000 S 961 "0 9 L¥0 0 T 6T 11 L1°0 1% °0 SIl a 91-1-0vf
66 L0T 186 C [ 1°L16C 6°1L8 T 92000 088570 S180°0 S 889 91 12°0 9¢€°0 SOl 98 SI-1-0vafl
66 9 6908 C 9°¢ 7098 T 87L68 T ¥ 1000 9 S¥S°0 S 0S0°0 T 8CL ST 12°0 €0 48! 68 YI-1-0vAl
€6 70 9°evl L0 S44| [ 74! 1.000°0 €200 8 0000 L OST0 SO0 91 °0 09¢ 60¢C cI-1-0val
66 9Tl 7909 T €9 6°CLY9 T TeECLT 6 2000 T 867 °0 1 €80°0 0 L0O6 °CI 61°0 LEO 148! 171 CI-1-ovar
66 L0 ¥ "C91 S L €91 ¥ €81 10000 S S70°0 L 1000 6 LT 0 S0°0 80°0 029 4! 11-1-0var
86 70 0°Syl 60 €9l 9891 10000 L7200 0 100°0 0SSI°0 S0°0 o LIS 96T or-1-ovar
66 €0 LS91 L0 T°991 8991 10000 09200 8 0000 L9LT0 S0°0 o S0s €6¢C 6-1-0val
66 €0 6°1¥1 8°0 €Tl 1°0S1 1 0000 €T20°0 6 0000 ¥ 0S1°0 §0°0 600 1€9 LTI s-1-ovaf
86 L1l 1°006 T 9°¢ vL06C  07TI6T 8 2000 1 8950 $ 060 0 9 02S 91 12°0 I¥°0 101 S6 L-1-ovaf
86 S0 S 691 Sl 6°GLI ¥ 0C¢E 10000 09200 L1000 68170 S0 °0 010 S6S 8¢l 9-1-0val
L6 € 17666 ¢ 3 v6IST ¥ YIS T 210070 8 18t 0 ¥ ¥€0°0 8 €L0°11 L1°0 €070 Sl 1 s-1-ovaf
66 v°0 6491 8°0 7991 b €81 10000 65200 01000 6 LL1O §0°0 ¥0°0 €69 69 p-1-0var
L6 89 €666 T 9°¢ SOPS T €605 T 9 1000 L S6v°0 L LE00 v o6LCTI LT°0 010 (541 143 €-1-0var
86 9°8 L7600 € €Y TEL6 T TLY6 T 12000 0 S6S°0 6 890 0 9 €69 L1 o wo S6 6 - 1-ovar
B 0] N gez/qd o O] Adgp/9d G gge/qd 4 o] Nger/ » Ad gz o] Neee/ W Ad ;. Gdgy Nger n 4L .
BN /3y HH 7 [4] /2 o Mg 501/
uikydaod durorp jJo sage qd-N uodiz SN-dII-DIN-VT I dqeL

¥ qd-0 B8 SW-dOI-DIN-VT &M 1 2%



5513 T DA BAMEEIN KB ANk BRI AR HIRAL | B547 U-Pb 4Fi% | Lu-HI [RIACERBITTE KHTUR 9
a IDdo-1
0.0245 | 0.027
¥ =
1432 1.4 Ma
235 | "=t B
00331 | Mswp=0.0036 o 0026
3 2
£ o025} " o02s
0.0215 } 0.024
0.0205 . . . . 0.023
0.13 0.14 0.15 0.16 0.17 0.
0.027 i
0.026
0.026 [ [ s p-4y =
1563+ 1.3 Ma
0.025
= 0,025 el
.:. R
:‘_ .L
a 0024
0.024
0.023 s
0.022 0.022
0.10 0.12 0.14 016 0.1 0.20 0.08 010 012 014 016 018 020 022
07pp/ 235y 207235
Bl 5 #ICHAHA U-PhIERAFRE
Fig. 5 The zircon U-Pb concordant ages of various rocks
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5.3 ARihEkikE FAH SR EAT B K Si0, i 70. 94% ~ 72. 04% ;
FEMMERIL AT 45 R L3R 4, PR RKAER BRSSO, 5 72. 15% ~73. 8% ; 5 1L - ar1li#

T4 SAHERNES (wy/ %) HMEMHLITE (w,/10°) SHER
Table 4 Analysis results of major (w,/ %) , trace and rare earth elements(w,/10™°) of monzogranite xenoliths,

Linglong pluton and Queshan-Kunyushan pluton

- TRAERA B IR B AR #Il - B Ak
" JD40-2 SQJ-3 SQJ-4 SQJ-5 PM003-12  PMO003-14 D47 DG-3 JD69 JD103
Si0, 72.04 71.99 70.94 71.42 72.24 72.15 73.78 70. 47 71.32 72.01
TiO, 0.28 0.19 0.20 0.22 0.15 0.15 0.16 0.24 0.25 0.14
Al, 0,4 15.34 14. 84 15.43 14. 62 15. 60 15. 54 14.70 16.13 15.83 15.22
TFe, 0,4 1.84 2.79 2.78 3.55 1.47 1.51 1.36 1.91 1.84 1.01
MnO 0.03 0.34 0.37 0.39 0.04 0.06 0.02 0.04 0.06 0.13
MgO 0.63 0.34 0.37 0.39 0.29 0.30 0.23 0.43 0.46 0.33
CaO 1.65 1.47 1.62 1.99 2.02 1.99 1.56 2.16 1.84 1.55
Na, O 4.19 3.88 3.90 3.75 3.49 3.56 3.83 3.29 3.85 4.84
K,O0 3.81 4.39 4.54 4.34 4.53 4.56 3.89 4.46 4.58 4.30
P,0; 0.06 0.05 0.05 0. 05 0.04 0.03 0.03 0. 06 0. 06 0.03
LOI 0. 69 0.79 0. 84 0.83 0.20 0.17 0. 66 0. 86 0.36 0.58
TOTA 100. 56 101. 07 101. 03 101. 54 100. 07 100. 02 100.22 100. 05 100. 45 100. 14
Na, 0+K,0 8.00 8.27 8.44 8. 09 8.02 8.12 7.72 7.75 8.43 9.14
Na,0/K,0 1.10 0.88 0. 86 0. 86 0.77 0.78 0.98 0.74 0.84 1.10
A/NK 1.39 1.33 1.36 1.35 1.47 1.44 1.40 1.58 1.40 1.21
A/CNK 1.11 1.08 1.09 1.02 1.10 1.08 1.11 1.15 1.09 0.99
La 39.4 25.0 33.6 37.4 17.9 15.2 28.2 43.0 40.5 52.15
Ce 69.8 43.9 56.6 63.7 30.6 26. 1 48.7 71.0 68.0 90. 11
Pr 7.13 4.88 5.84 6.56 3.25 2.89 5.26 7.52 7.48 9.18
Nd 23.5 14.2 19.0 21.4 11.0 10.1 17.7 24.4 24.9 29.09
Sm 3.43 2.16 2.87 3.15 1.62 1.76 2.49 3.40 3.97 3.81
Eu 1.15 1.25 1.25 1.19 0.78 0. 81 1.01 1.27 1.23 1.22
Gd 2.67 2.17 2.80 3.04 1.55 1.74 1.88 2.68 3.40 2.21
Th 0.29 0.25 0.33 0.34 0.21 0.30 0.23 0.35 0.52 0.28
Dy 1.26 1.20 1.55 1.50 1.22 1.90 0.99 1.76 2.95 1.16
Ho 0.20 0.26 0.28 0.24 0.23 0.41 0.18 0.34 0.57 0.23
Er 0.62 0.78 0.87 0.77 0.75 1.22 0.53 1.03 1.79 0. 64
Tm 0. 06 0.10 0.12 0.10 0.10 0.20 0.07 0.16 0.26 0.10
Yb 0.36 0. 64 0.80 0.67 0. 65 1.23 0.40 1.05 1. 80 0.67
Lu 0.06 0.08 0.11 0.08 0.10 0.19 0.07 0.16 0.24 0.12
Y 5.80 7.15 8.08 7.09 7.13 11.80 4.90 9.90 18.50 6.23
Rb 83.0 113.0 118.0 108.0 65.2 66.3 82.6 64.4 107.0 91.37
Th 7.12 5.06 6.74 7.39 2.76 2.62 5.25 6.67 7.36 7.93
U 0.35 0.705 0. 889 1.23 0.49 0.28 0.49 0.50 0.72 0.90
Nb 10. 10 8.39 12. 60 9.44 5.30 6.20 7.70 8.00 15.70 6.79
Sr 698 822 859 795 830 779 564 990 716 1 050
Zr 130.0 20.8 23.3 26.6 53.5 65.0 91.6 127.0 131.0 222.1
Hf 1.46 0.76 0. 80 0.92 0.44 0.30 0.79 0.56 0.74 5.16
Ti 1 678.6 1139.1 1217.0 1318.9 902.9 902.3 935.8 1453.2 1501.2 1450.8
Pb 33.3 37.5 26.7 32.3 22.8 22.0 30.6 21.1 30.0 25.6
Ta 0.31 0.55 0.98 0. 68 0.44 0.52 0.36 0.53 1.81 0.26
Ba 1858 2 469 2 662 2 478 2 226 2 077 1951 2755 2 398 3 546
SREE 149.93 96. 87 126. 02 140. 14 69. 96 64.05 107.71 158.12 157.61 191. 00
(La/Yb) y 78.50 28.11 30.01 40.22 19.75 8.86 50.57 29.38 16. 14 55.83
6Eu 1.16 1.77 1.35 1.18 1.50 1.42 1.43 1.29 1.02 1.29

6Ce 1.02 0.97 0.99 1.00 0.98 0.97 0.98 0.97 0.96 1.01
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1K Si0, & & 70. 47% ~72. 01% , = & #1 A B AL
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x5 RUHERAHEA U-PMNFLERE
Table 5 Zircon U-Pb dating results of Linglong period granite
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D47 yARRIP-IEEE 3 Hok KBRS 156.31.3 SHRIMP AR 2021
17SZK07 SEM = 10 S B AL Hok R AR 153.8+1. 1 SHRIMP A, 2021
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STW1 M = Aok R AR R 164.4+1.9 SHRIMP AR, 2021
2567ZK766 SEMI/INGE Hok KA R 159.8+1.6 SHRIMP RS | 2021
DYDOSTW?3 FRIE KT 1T Ak 164.7+3.6 SHRIMP AL, 2021
MGZ-TW1 SEH B HoRr AR 147.0+1. 1 SHRIMP RS 2021
LNO1/2B EERINE Y ok E R AR TR AR 161.0+2.0 LA-ICPMS fREAESE | 2021
SL-04 MV B ok B AR KA A 153.0£1.0 LA-ICPMS fREAREE | 2021
WES10D228B2 LI PRI R T KA 161.1+1.8 LA-ICPMS RS, 2021
wl DYYP-TW1 Je NIRRT MR K AL R 166.7+0. 9 SHRIMP fEEARLE 2021
. LL67D04TW 1 EETYIN 3 BEPA ok — K AL 157.8+0.6 SHRIMP ST | 2021
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