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Fig. 1

Geological sketch map of Mengjiatun area(Fig. la,and 1b on right corner simplified after Zhao et al. (2006))
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1—Garnet-quartizes and schists of Mengjiatun formation complex; 2—mid-fine amphibolite of Mengjiatun formation complex;

3—banding biotite plagioclase gneiss; 4—uitra-basic unit; 5—Quaternary; 6—ductile shear belt; 7—sampling locality and number
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Fig. 2 CL images(a-c) of zircons from metasedimentary rocks in Mengjiatun formation complex and biotite plagioclase gneiss
F b 2L R U-Pb £ 4057 i G IBUR Lo HI AR 57 (0 — A A A s
(D—EFTFAMAR AR & (O BofRAME
Red circles are SHRIMP U-Pb isotopic analyses, and blue circle are LA-MC-ICPMS Lu-Hf isotopic analyses;

(a)—garnet quartzite; (b) —staurolite bearing garnet-biotite-quartze schist; (¢) —biotite plagioclase gneiss
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Table 1 Hf isotopic compositions of zircon from metasedimentary rocks in Mengjiatun Formation complex and biotite plagioclase gneiss
Sample No. ‘ Age (Ma) | 1"SYb/V7HS | YSLu/Y"Hf | YSHf/V7Hf ‘ 26 VSHE/YTHE | ens(0) ‘ enr (1) enr (1=2.7Ga) ‘ 26 ‘ Tom ‘ TomoMatio | TomeFelsio {Lu/me
A WA A s (MO8)
Mo08-1R 2609 0.080309 0.001978 0.281286 | 0.000018 | 0.281187 —52.57 2.56 4.92 0.66 2814 3059 2865 —0.94
Mo08-1-2R 2620 0.017551 0. 000574 0.281275 0.000017 | 0.281246 —52.94 4.93 7.14 0. 60 2726 2863 2758 —0.98
Mo08-2R 2637 0.077437 0. 001954 0.281297 | 0.000019 | 0.281198 —52.17 3.61 5.36 0.66 2796 2988 2836 —0.94
Mo08-3R 2642 0.051939 0. 001505 0.281248 | 0.000015 | 0.281172 —53.89 2.80 4.46 0.54 2830 3061 2880 —0.95
Mo08-4R 2685 0. 083739 0. 002070 0.281303 | 0.000020 | 0.281196 —51.95 4. 67 5.36 0.70 2796 2929 2824 —0.94
Mo08-5 2717 0. 089555 0. 002546 0. 281360 0. 000018 0.281227 —49. 95 6.50 6.50 0.63 2752 2793 2760 —0.92
Mo08-5-2R 2621 0.019170 0. 000522 0.281264 0.000019 | 0.281238 —53.34 4.65 6. 84 0.66 2737 2888 2772 —0.98
Mo08-6 2752 0.096413 0.002363 0.281326 | 0.000019 | 0.281202 —51.12 6.41 5.66 0.69 2785 2825 2793 —0.93
Mo08-7 2717 0.070569 0.001730 0.281338 | 0.000020 | 0.281248 | —50.69 7.26 7.26 0.72 2722 2727 2723 —0.95
Mo08-7-2R 2606 0. 005434 0.000123 0.281281 0.000015 | 0.281274 —52.74 5.61 8.18 0.53 2687 2794 2713 —1.00
Mo08-8 2757 0.102190 0.002463 0.281351 0.000020 | 0.281221 —50. 25 7.22 6.35 0.72 2758 2759 2758 —0.93
Mo08-8-2R 2673 0. 033659 0.000854 0.281285 0.000016 | 0.281242 —52.57 6.00 6.99 0.57 2732 2806 2749 —0.97
Mo08-9 2717 0. 083287 0. 002088 0.281328 | 0.000020 | 0.281219 —51.08 6.21 6.21 0.71 2763 2818 2774 —0.94
Mo08-9-2R 2616 0. 009842 0.000322 0.281241 0.000018 | 0.281225 —54.13 4.09 6.41 0. 64 2753 2932 2795 —0.99
Mo08-10 2717 0.072434 0. 001855 0.281311 0.000019 | 0.281215 —51. 66 6.06 6.06 0.67 2769 2831 2782 —0.94
Mo08-11 2763 0.095353 0. 002384 0.281305 0.000025 | 0.281179 —51.87 5. 86 4. 87 0.91 2817 2880 2829 —0.93
Mo08-11-2R 2680 0. 053792 0. 001977 0.281318 | 0.000025 | 0.281216 —51.42 5. 26 6.07 0.90 2768 2875 2791 —0.94
Mo08-12 2705 0. 071700 0. 001757 0.281249 | 0.000022 | 0.281158 —53.87 3.75 4.01 0.78 2848 3022 2885 —0.95
Mo08-13 2724 0.079226 0. 002054 0.281294 | 0.000019 | 0.281187 —52. 26 5.24 5.09 0.66 2807 2907 2828 —0.94
FE AR A B A YR (D242—Y2)
D242-Y2-1 2772 0. 075807 0. 001908 0.281314 | 0.000017 | 0.281213 —51.56 7.26 6. 60 0.59 2769 2765 2768 —0.94
D242-Y2-1-2R 2670 0.030318 0. 000940 0.281289 | 0.000013 | 0.281241 —52.44 5.90 7.53 0.45 2733 2812 2751 —0.97
D242-Y2-2 2712 0.061704 0.001590 0.281324 0. 000016 0.281242 —51. 20 6.90 7.56 0.57 2731 2755 2737 —0.95
D242-Y2-2-2R 2660 0.015891 0.000481 0.281288 | 0.000015 | 0.281264 | —52.47 6.48 8. 36 0.55 2702 2755 2714 —0.99
D242-Y2-3 2742 0.056032 0. 001556 0.281279 | 0.000017 | 0.281197 —52.81 6.01 6.01 0.59 2792 2853 2805 —0.95
D242-Y2-4 2722 0. 069018 0. 001804 0.281307 | 0.000019 | 0.281213 —51.82 6.11 6.54 0.67 2771 2831 2784 —0.95
D242-Y2-4-2R 2657 0.029279 0.000887 0.281293 | 0.000016 | 0.281248 —52.30 5.85 7.77 0.55 2724 2808 2743 —0.97
D242-Y2-5 2717 0. 080575 0. 002090 0.281307 | 0.000018 | 0.281198 —51. 80 5.48 6.02 0. 64 2792 2881 2810 —0.94
D242-Y2-5-2R 2642 0.024948 0. 000876 0.281296 | 0.000020 | 0.281252 —52.19 5.65 7.91 0.72 2719 2815 2741 —0.97
D242-Y2-6 2706 0. 066858 0.001763 0.281258 | 0.000016 | 0.281167 —53.53 4.11 4. 90 0.56 2835 2992 2868 —0.95
D242-Y2-7 2750 0.067270 0. 001799 0.281292 | 0.000017 | 0.281197 —52.35 6.19 6.01 0.59 2792 2842 2803 —0.95
D242-Y2-7-2R 2640 0.021291 0. 000742 0.281246 | 0.000020 | 0.281208 —53.98 4.03 6.35 0.70 2778 2953 2818 —0.98
D242-Y2-8 2780 0.050525 0.001334 0.281226 | 0.000016 | 0.281158 —54. 68 2.31 4.54 0.58 2848 2932 2866 —0.96




#gx1
Sample No. Age (Ma) | 16 Yb/VTHE | VS Lu/Y"7Hf | 7S Hf/177 H 26 VSHE/YTHfi | ens(0) eni(0) | en(1=2.7Ga) 26 Tom TomzMatior | TomzFelsio fLu/nr
D242-Y2-8-2R 2642 0.014971 0.000473 0.281227 0. 000016 0.281202 —54.63 7.07 6. 20 0.58 2783 2965 2826 —0.99
D242-Y2-9 2658 0.050841 0.001375 0.281270 0.000015 0. 281200 —53.12 4.17 6.04 0. 54 2790 2954 2826 —0.96
D242-Y2-9-2R 2600 0.018929 0.000474 0. 281309 0.000013 0. 281285 —51.75 5.85 9.09 0.47 2674 2769 2696 —0.99
D242-Y2-10 2742 0. 068704 0.001753 0.281311 0. 000018 0.281219 —51.67 6.79 6.79 0. 65 2762 2785 2767 —0.95
D242-Y2-10-2R 2642 0.018324 0. 000590 0. 281250 0.000017 0.281220 —53. 84 4.50 6.78 0.61 2761 2915 2797 —0.98
D242-Y2-11 2736 0.074142 0.001930 0.281265 0.000016 0.281164 —53.29 4.70 4. 83 0.58 2838 2962 2864 —0.94
D242-Y2-11-2R 2677 0.021941 0.000644 0.281282 0.000014 0.281249 —52.69 6.35 7.83 0.49 2722 2779 2735 —0.98
D242-Y2-12 2776 0.073666 0.001911 0.281277 0.000016 0.281175 —52.88 6.02 5.27 0.58 2821 2875 2832 —0.94
D242-Y2-12-2R 2638 0.019040 0.000523 0.281242 0.000014 0.281215 —54.11 4.25 6.63 0.51 2767 2933 2806 —0.98
D242-Y2-13 2783 0. 082650 0.002169 0.281283 0.000017 0.281168 —52. 65 5.91 5.02 0.62 2831 2889 2843 —0.93
D242-Y2-13-2R 2660 0.016666 0.000445 0.281295 0.000016 0. 281272 —52.23 6.79 8.67 0.58 2690 2729 2699 —0.99

MABH A IRE (MO3)

Mo03-1 2711 0.021094 0.000612 0.281242 0.000019 0.281210 —54.11 5.76 5.51 0.67 2773 2853 2792 —0.98
Mo03-1-2 2691 0.008201 0.000337 0.281212 0.000022 0.281195 —55.17 4.74 4. 95 0.78 2794 2927 2825 —0.99
Mo03-2 2684 0.024254 0.000710 0.281216 0.000019 0. 281180 —55.03 4.04 4. 40 0. 66 2815 2983 2854 —0.98
Mo03-2-2 2677 0.016726 0. 000500 0.281186 0.000018 0.281161 —56.08 3.21 3.73 0.65 2840 3050 2889 —0.98
Mo03-3 2658 0.015157 0.000448 0.281235 0.000018 0.281212 —54. 36 4.59 5.55 0. 65 2771 2918 2805 —0.99
Mo03-4 2710 0.026473 0.000771 0.281233 0.000016 0.281193 —54.43 5.12 4. 89 0.57 2797 2907 2822 —0.98
Mo03-5 2709 0. 030501 0.000847 0.281224 0.000017 0. 281180 —54.74 4. 64 4,44 0.61 2814 2948 2845 —0.97
Mo03-5-2 2663 0.030436 0.000845 0.281227 0.000018 0.281184 —54. 63 3.72 4.55 0. 64 2810 2997 2853 —0.97
MO03-6 2650 0. 024790 0.000687 0.281265 0.000018 0. 281230 —53.28 5.06 6. 20 0.63 2747 2871 2776 —0.98
Mo03-7 2695 0.029828 0.000832 0.281264 0. 000016 0.281221 —53. 34 5.76 5. 87 0.58 2760 2842 2778 —0.97
Mo03-8 2708 0.024383 0. 000735 0.281232 0.000015 0.281194 —54. 46 5.11 4.93 0.53 2795 2907 2821 —0.98
Mo03-9 2709 0.015715 0.000481 0.281202 0.000017 0.281177 —55.53 4.53 4.32 0.61 2818 2958 2851 —0.99
Mo03-10 2720 0.030481 0.000845 0.281263 0.000016 0.281219 —53.37 6.27 5.82 0.57 2762 2815 2774 —0.97
Mo03-10-2 2666 0.007908 0.000315 0.281253 0. 000019 0.281237 —53.73 5.66 6. 44 0.67 2738 2831 2760 —0.99
Mo03-12R 2624 0.005449 0.000205 0.281285 0. 000016 0. 281275 —52.59 6.03 7.79 0.58 2687 2770 2707 —0.99

WA H R Z 3 S50 17 L A8 %8 A=1. 867X 10 11,3k i /7 (CHUR) 6 Lu/'7" Hf=0. 0332, 176 Hf /177 Hf = 0. 282772 (Blichert — Toft and Alberade, 1997) ; 5 5 }ib 8 (DM) 176 Lu/
THf=0. 0384, 76 Hf /17" Hf=0. 28325 (Griffin et al. , 2000) ; 84k i (Mafic) F 178 1K 35 5 (Felsic) b #1721 fLo/ e B —0. 34 F1—0. 72(Amelin et al. , 1999), FH“R”FE R 5 A 28 51 5B &,
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Hf Isotopic Compositions of Zircons from 2.7 Ga Metasedimentary
Rocks and Biotite-Plagioclase Gneiss in the Mengjiatun Formation Complex,
Western Shandong Province
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Abstract

Lu-Hf isotopic compositions of zircons separated from the garnet quartzite(MO08), staurolite-bearing
garnet-biotite-quartz schist(D242-Y2) of the Mengjiatun formation complex and biotite plagioclase gneiss
(MO03) of the TTG gneisses at Mengjiatun village, Xintai City, western Shandong Province, have been
analyzed through the La-MC-ICP-MS method. All the rocks mentioned above were formed 2. 7Ga ago.
Among them, the magmatic cores of detrital origin zircons of the garnet quartzite give the ' Lu/"" Hf and
S H{/""Hf ranges 0. 001730~0. 002546 and 0. 281249~0. 281360, respectively, and the zircon rims of the
sample have the " Lu/"" Hf and " HI/'" Hf ranges 0. 000123 ~ 0. 002070 and 0. 281241 ~ 0. 281318,
respectively. The magmatic cores of detrital origin zircons from the staurolite-bearing garnet-biotite-quartz
schist yield the " Lu/'" Hf and ""H{/'" Hf values 0. 001334 ~ 0. 002169 and 0. 281226 ~ 0. 281324,
respectively, and the metamorphic rims of the zircons from the schist 0. 000445~0. 001375, 0. 281227 ~
0.281309, respectively. While the ratios of magmatic zircons from the biotite plagioclase gneiss are
0.000315~0. 000847, 0.281186~0. 281265, respectively. ey (z) values of the magmatic (detrital) zircons
from garnet quartzite and staurolite-bearing garnet-biotite-quartz schist of the Mengjiatun formation
complex and the orthogneiss are 3. 75~7. 26, 2.31~7.26 and 3. 21~6. 27, respectively. In addition, the
Tpw ages of the zircons of all the samples are close to the SHRIMP zircon U-Pb ages, suggesting they
were derived from partial melting of the juvenile crustal materials. Combining with the regional geology
information, the authors deduce that the 2. 7Ga magmatism is an important magmatic tectonothermal event
in western Shandong Province area, even in the North China Craton. Many zircons in the metasedimentary
rocks show the tendency that the metamorphic overgrowing rims have lower '""Lu/'" Hf but higher
S H{/"" Hf values than that of the magmatic cores, demonstrating the substantial influence of the

metamorphic garnet on the Lu-Hf isotopic system of zircons.

Key words: Mengjiatun formation complex; Metasedimentary rocks; biotite plagioclase gneiss; zircon

Hf isotope; Tectonic magmatic event





