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Archean crustal formation and evolution of the Lushan area in the southern
margin of the North China Craton

XIE Shi—wen, XIE Hang—qiang, LIU Shou—jie, DONG Chun—yan

(Beijing SHRIMP Center, Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Archean basement rocks are well preserved in the Lushan area. In this study, zircon SHRIMP U—Pb dating results suggest
that two samples, collected from the Weizhuang gneiss in Lushan, record magmatic age of 2867+5 Ma and 2768+5 Ma, respectively.
They underwent metamorphism at 2775+6 Ma and 2775+56 Ma, respectively. Together with data available, the protoliths of the
Weizhuang Gneiss formed at two stages, i.e., 2867—2928 Ma and 2765—2768 Ma, while protoliths of the Yushuzhuang Gneiss and
amphibolite formed at three stages (2829—2897 Ma, 2752—2778 Ma and 2723 Ma versus 2838—2845 Ma, 2747—2794 Ma and 2730
Ma). Although the three types of rocks are different in lithology, they record similar magmatism phases, indicating the existence of
genetic connections among them. Recently, 2.8— 2.9 Ga rocks were identified in many areas, indicating the existence of
Mesoarchean basement on a certain scale in Lushan. Compared with the Precambrian evolution of Jiaodong and Huoqiu, it is

concluded that a Mesoarchean block, which underwent a significant crustal growth event at 2.9—3.0 Ga, may be present along the
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southern margin of the North China Craton.
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About the first author: XIE Shi— wen, male, born in 1983, assistant researcher, engages in the study of geochemistry and

Precambrian geology; E—mail: swxie210@163.com.

Fund support: Supported by the National Natural Science Foundation of China (No. 41402167), Basic Scientific Research

Foundations of the Institute of Geology, Chinese Academy of Geological Sciences (No. J1506), the Key Program of Ministry of

Land and Resources of China (No.12120114021301,
Program of the People’s Republic of China (No. 2012CB416600).

7 iy SR X 20 A R R IR ol il R 1y 40 o AR
SR B RPN A . AP SO TR AL
A 2 PR AN ] 94 BBt R 45 10 i, (L Bl ke g el
IMBAFAEAR IR a0 iy 2 A% i e BN R
X Rl il B 4 il 73 . 7@%%8’3 S BRI
(£92.5 Ga) At se i 7 IR AR T e ZUAY I 3]
et i dis T“{Zﬁ?ﬁﬁﬁj‘ﬁﬁﬂ’] Wb o LAk T
KA (29 2.7 Ga) B9 A J iRl g Ae R b 24
M X R ok S B R A R AR,
FURTACZE R e fod i el (B A MR 247

12120113013700, 1212010811033) and the Major State Basic Research

FraE AR VB IR/ NGRS ) o 8 LB A 2 ARt
ﬁ?ﬁpﬂiﬁ%ﬁﬁﬁﬁ?ﬂ@i&l: ol A B AT
WAk 3.8 GaZi 7", SACGAH L, fedt b R
SR 2 A A AR E R B AR
X, HOE AR 24 2.9 Ga"' 'Y,

W Aedb s b p 4 ) — b oKk s A
i I:(IEI 1), i XK i RIS A 2 B
F R (ArWog) ik HE i B (ArYog) Rl 36T 240
Tt A RAR", A 3 A A T NI A PR AR
AR AE T, RIS K 7 FE A A TR s

112°35" 112°40° 112°45"
~ 1 1
’ 5km
L29:(2747¢11) Ma[25] ~ bt—m———1
L30:(2767+10) Ma[25]
TH-29
(2794&5)Ma[24] LS0417-4
(2832+11) Ma[20]
TH-05 TH-13
(27917) Ma[24] (2763+4) Ma[24]
HN1402 LS0417-1
(2867+5) Ma(# 3¢ (2838+35) Ma[20]
g LS0417-2
Lulo (2829=18) Mal20]| gy #5575 1t (a)
2807+4) Ma[23
330] @807 Mal 1) T
55 55
Lu003
(2841+6) Ma[19]
L31:(2730£16) Ma[22]
149:(2758£11) Ma[25] TH- 07
. - (2752+5) Ma[2 L55
277843 21
)#IWR%‘ (2928+14) Mal[21] (BT ) Ma
L10 ) ~
%%m (2781%18) Mal[. i
e > ;
p¥:il A
o = HN1405 o
1 N "o
e et R ‘
1 1 L (2897+28) Ma[21],
112°35° 112°40° 112°45° 112°55°

P 1 AR s R AT IR R A ] (a) S Ll X B R ZE iR 2 b 5 7 P (b)) (B SCRR[1 711 250
Fig. 1 Distribution of the early Precambrian metamorphic terranes in the North China Craton (a), simplified geological map of the
Lushan area (b) (modified after reference [17])
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Fig.3 Cathodoluminescence (CL) images of zircons from Weizhuang gneiss
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Table 1 SHRIMP U—Pb data for zircons from the Weizhuang Gneiss in the Lushan area, North China Craton

- Mpp, U Th  #Th *Pb* *Pb* 16 Pb° 1o *™Pb° 1o er Pu? U Pb’*Pb Disc.
/% /10°  /10° /AU /10 P /% /PU /% ®U /% corr Age/Ma  Age/Ma /%

HN1402 fAEHC RS
HN1402-1.1 - 2029 283  0.14 497 0.16088 0.22 6327 0.88 0.2852 0.850.969 1618 +12 2465 +4 34
HN1402-1.2 - 145 116 0.83 659 0.2001 0.59 14.63 1.3 0.5306 1.1 0.883 2744 +£25 2827 +10 3
HN1402-2.1 0.13 81 66 0.84 389 02058 15 1589 24 0.560 1.9 0.770 2867 +43 2873 £25 ¢
HN1402-3.1  0.04 112 164 151 529 02049 0.49 1548 13 0.5480 1.2 0.920 2817 +26 2865 +8 2
HN1402-4.1 — 1844 240 0.13 657 0.18558 0.20 10.619 0.88 0.4150 0.850.973 2238 +l6 2703 +3 17
HN1402-5.1 0.03 405 8 002 181 0.19366 0.28 13.92 1.0 0.5211 0.97 0.961 2704 +21 2774 +5 3
HN1402-6.1 .02 146 192 136 70.1 020498 0.43 1581 1.5 0.5594 1.4 0954 2864 +32 2866 +7 0
HN1402-7.1 .02 114 157 142 557 02055 0.50 16.08 13 0.5676 1.2 09252898 +28 2871 +8 .1
HN1402-8.1 - 144 181 130 652 020002 0.46 14.55 1.2 0.5274 1.1 0.923 2731 +£24 2826 +8 3
HN1402-9.1  0.13 111 116 1.08 524 02063 0.52 1558 13 0.5479 1.2 0.914 2816 +27 2877 +9 2
HN1402-10.1 0.10 208 202  1.00 941 0.19431 040 1408 1.2 0.5256 1.2 0.944 2723 +26 2779 +7 2
HN1402-11.1 — 65 54 0.85 292 02036 074 1472 1.5 05244 1.4 0.878 2718 £30 2855 +£12 5
HN1402-12.1 0.07 171 174 1.05 813 020591 0.43 1571 1.1 0.5533 1.1 0.927 2839 +£24 2874 +£7 1
HN1402-13.1 - 110 157 147 51.6 02042 0.52 1536 1.3 0.5454 1.2 0921 2806 +£28 2860 +9 2
HN1402-141 - 72 61 0.87 341 02039 074 1553 22 0.552 2.1 0.942 2835 +48 2858 +12 1
HN1402-15.1 0.00 220 176 083 984 0.19345 0.50 139 0.85 0.5211 0.69 0.810 2704 £15 2772 +£8 2
HN1402-16.1 - 112 168 154 527 0.2035 0.52 1534 097 0.5466 0.82 0.844 2811 £19 2855 £9 2
HN1402-17.1 - 127 193 1.57 60.0 0.20539 0.45 1562 0.9 0.5514 0.77 0.861 2831 +18 2870 +7 1
HN1402-18.1 - 103 146 147 473 0.2046 0.55 1506 1.1 0.5339 0.950.868 2758 +£21 2863 £9 4
HN1402-19.1 0.15 117 87 0.77 519 0.1942 0.54 13.83 097 0.5163 0.80 0.828 2683 +18 2779 9 3
HN1402-20.1 - 85 82 1.00 412 0.2057 0.60 1593 1.2 0.5618 1.0 0.868 2874 +£24 2872 +10 0O
HN1405 AHE A A H RS
HN1405-1.1 - 239 45 0.20 108 0.19108 0.43 13.86 1.3 0.5259 1.3 0.946 2724 +28 2752 +£7 1
HN1405-2.1 0.04 6 1 0.17 273 0.1948 3.8 1540 59 0.573 4.5 0.762 2922 £110 2783 +63 -5
HN1405-2.2 - 98 38 040 447 01923 0.68 1405 20 0530 1.9 09422742 +£42 2762 =11 1
HN1405-3.1 - 92 36 040 428 0.1925 0.68 1442 1.6 0.5433 1.5 0.907 2797 £33 2764 11 -1
HN1405-4.1 0.14 87 29 034 420 01935 0.75 1490 2.8 0.558 2.7 0.963 2860 +61 2772 +12 -3
HN1405-5.1 0.05 148 64 045 695 0.1931 0.54 1453 1.5 0.5458 1.3 0.927 2808 +31 2768 +9 -1
HN1405-6.1 0.04 136 71 0.54 59.0 0.1927 0.56 1342 1.5 0.5050 1.4 0.923 2635 +£29 2766 +£9 5
HN1405-7.1 0.09 177 91 0.53 80.4 0.19385 0.50 14.16 1.6 0.5296 1.5 0.948 2740 +34 2775 £8 1
HN1405-8.1 0.13 125 39 032 603 01934 0.6 1498 20 0562 1.9 0.9552873 +45 2772 £10 -4
HN1405-9.1 0.03 231 124 055 107 0.19327 0.44 1432 1.4 0.5374 1.3 0.946 2772 £29 2770 £7 O
HN1405-9.2 - 17 2 0.15 6.87 01935 19 1282 3.7 0480 3.2 0.854 2529 +67 2772 +£32 9
HN1405-10.1 0.05 129 54 043 599 01935 0.60 1437 1.6 0.5384 1.5 0.9252777 £33 2772 £10 0
HN1405-12.1  0.00 52 20 039 235 01929 15 1410 27 0530 2.2 0.8262742 £50 2767 +25 1
HN1405-13.1 0.10 173 84 0.50 81.8 0.1935 0.74 1469 1.6 0.5507 1.4 0.888 2828 +33 2772 12 -2
HN1405-14.1 0.11 144 65 047 681 01934 0.57 1463 1.5 0.5485 1.4 0928 2819 £33 2771 £9 -2
HN1405-15.1 0.06 300 80 0.28 136 0.19401 0.41 1409 1.3 0.5268 1.3 0.951 2728 +28 2776 +7 2
HN1405-16.1 0.00 128 46 037 588 0.1928 0.58 1420 1.5 0.5342 1.4 0.9252759 +32 2766 £10 0

1 P 7R *Pb HH3E *Pb (1 HL ], * F R B P, B AR IR 250 10,

b AF ) X 100,
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Table 2 Summary of zircon U—Pb ages of Archean basement rocks in the Lushan area, North China Craton

F5 5 = EAET ST AVE s R Ma}EE ’ A SRR Ma B3 RIE
FE#/ Ma
1 Ls4 TTG H W& BT R RRE CAMECA 2928+14 1934+7 [21]
2 HN1402 AWNRHKHERBRE  BERRRE SHRIMP 286745 2775+6 AL
3 HN1405 AiEMANAHC R RS BUER RS SHRIMP 27685 2775456 AL
4 THOS-2 fLTTG ks  BERKEO) SHRIMP 2765+13 [18]
5 L5l TTG H W& W A RS CAMECA 2897428 1915414 (1 )  [21]
6 Lu003 ERWKEHAMSE HWERRE  BERRNERE 284146 2806+7 [19]
7 LS0417-4 HEWNKFEFME TR KRS SHRIMP 2832411 2772417, 2638461  [20]
8 LS0417-2 H=INKFERRE MR RS SHRIMP 2829+18 2772422 [20]
9 Lulo ERWKEAME HWERRE  BERRNERE 2807+4 [23]
10 LS55 TTG H W& W A RS CAMECA 2778+3.4 1199420;1151 ((11 E)) [21]
11 TH13 ERWNKFEHRE WNERRKRE LA-ICPMS 2288252376((11 Z?) 2763+4 [24]
12 TH-07 BRIEKEMRRRE W R RE LA-ICPMS 222241;1111 ((11 Z?) 275245 [24]
o MW 2946+14 (1 50),
13 THO05-21  TTG HERE HRREO) SHRIMP i ((1 %ﬁ)) 272349 [18]
14 1L.S0417-3  AKANE SHRIMP 2845423 2776420, 2671425  [20]
15 1LS0417-1  AKANE D AZSTIEEN SHRIMP 2838+35 2792412, 2651413  [20]
16 TH-29 FEAINE A LA-ICPMS 302;;;02?12%) 279445 [24]
17 TH-05 FEAINE A LA-ICPMS 28852889 2791+7 [24]
18 L10 AR AN E CAMECA 2781418 1927+6.5, 1858+32  [21]
19  L39 FEAINE CAMECA 2776+6 1915434 (1 B)  [25]
20 L30 FEAINE CAMECA 276710 1930455 (1 B)  [25]
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Fig.5 Age versus eu(?) diagram for zircons from Archean basement
rocks in the Lushan area (data after references [18, 20, 24])
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