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Abstract The outstanding questions is how to quantitatively estimate the rate of growth of the continental crust and the proportion of
juvenile material added to the crust at any given time during its evolution. In recent years, the U-Pb and Hf isotopic composition of
detrital zircons provide an effective and simple approach to constrain the periods and rate of continental growth. In order to characterize
the crustal growth history of North China Craton, 187 detrital zircons in two sand samples from the lower reach of Jing River and the Luo
River were measured for Lu-Hf isotopic compositions by LA-MC-ICPMS. Compared with the global continental crust, the North China
Craton shows a characteristic of episodic continental growth rate. For instance, about 60% of the present crustal volume of the North
China Craton was generated in the between Mesoarchean and Late Neoarchean (3.0 to 2. 5Ga). Since then, the continental crust keeps
a stable rate of growth and completely formed at the end of the Neoproterozoic (600Ma). It indicates that the present crustal of the
North China Craton was mainly growth during Archean and Proterozoic, and the juvenile additions to the continental crust are almost
negligible during Phanerozoic. Combined with the available studies and the early Precambrian crust growth curves of based on U-Pb
ages, two-stage Hf crust formation ages(tp,,“ and ty,,“)and £,,(1) , our results also reveal that ~2.7Ga and ~2.5Ga are the most
prominent time of magmatism and the period of continental rapidly growth, respectively. Indicating that the North China Craton has
been experienced obviously twice crustal growth.
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Fig. 1  Simplified map of the North China Craton ( modified after Zhao et al. , 2005)
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Table 1  Lu-Hf isotopic compositions of detrital zircons from the Jing River and Luo River

FEALS AR (Ma) OYL/Y7HE OLu/'"HE  VOHL/VTHE 20 ene(t) lo Lpmi toms tnes Srwne
]

JH-004 570 0.051013 0. 001707 0. 282078 0. 000080 -13.0 2.8 1684 2311 2147 -0.95
JH-005 2305 0. 018408 0. 000577 0.281479 0. 000050 5.2 1.8 2451 2539 2398 -0.98
JH-010 314 0. 041994 0. 001291 0. 282840 0. 000036 8.7 1.3 589 748 552 -0.96
JH-011 2126 0. 015622 0. 000559 0. 281598 0. 000032 5.4 1.1 2289 2388 2242 -0.98
JH-O012 1998 0.037212 0. 001064 0.281741 0. 000038 6.9 1.3 2122 2195 2044 -0.97
JH-013 325 0. 095767 0. 002793 0. 282559 0. 000036 -1.4 1.3 1029 1393 1210 -0.92
JH-014 1871 0. 015990 0. 000451 0. 281532 0. 000036 -2.7 1.3 2372 2680 2536 -0.99
JH-015 486 0. 018598 0. 000630 0. 282585 0. 000034 3.6 1.2 934 1206 1021 -0.98
JH-017 2285 0. 038465 0. 001088 0.281374 0. 000056 0.2 2.0 2627 2828 2692 -0.97
JH-021 453 0.017927 0. 000552 0. 282688 0. 000038 6.5 1.3 790 996 806 -0.98
JH-024 480 0. 039765 0.001199 0. 282196 0. 000040 -10.5 1.4 1496 2089 1920 -0.96
JH-025 2328 0. 005594 0. 000194 0.281259 0. 000048 -1.5 1.7 2721 2967 2833 -0.99
JH-026 296 0.070735 0. 002034 0. 282227 0. 000028 -13.6 1.0 1486 2139 1970 -0.94
JH-027 1960 0. 020776 0. 000600 0. 281680 0. 000030 4.5 1.1 2179 2312 2163 -0.98
JH-029 1911 0. 041007 0. 001240 0. 281680 0. 000034 2.5 1.2 2217 2395 2246 -0.96
JH-030 276 0. 016530 0. 000504 0. 282278 0. 000066 -11.9 2.3 1356 2017 1844 -0.98
JH-031 487 0.030748 0. 000942 0. 282548 0. 000032 2.2 1.1 995 1297 1113 -0.97
JH-032 462 0. 030868 0. 001006 0. 282639 0. 000034 4.8 1.2 869 1109 922 -0.97
JH-033 1589 0. 024648 0. 000725 0. 282041 0. 000030 8.7 1.1 1692 1754 1590 -0.98
JH-034 504 0. 022543 0. 000631 0. 282426 0. 000040 -1.7 1.4 1156 1552 1373 -0.98
JH-035 291 0. 046861 0. 001457 0.282717 0. 000050 3.8 1.8 767 1039 849 -0.96
JH-036 1374 0. 030397 0. 000966 0.282191 0. 000042 9.0 1.5 1494 1566 1396 -0.97
JH-037 476 0. 034723 0.001186 0. 282401 0. 000280 -3.4 9.9 1209 1637 1459 -0.96
JH-038 324 0. 050077 0. 001573 0. 282494 0. 000038 -3.4 1.3 1089 1523 1342 -0.95
JH-039 1849 0. 000933 0. 000022 0.281814 0. 000032 7.4 1.1 1967 2042 1887 -1.00
JH-040 2382 0.014244 0. 000495 0. 281476 0. 000036 7.0 1.3 2450 2491 2350 -0.99
JH-041 276 0. 063353 0.001771 0. 282689 0. 000090 2.4 3.2 814 1115 926 -0.95
JH-043 1825 0. 019720 0. 000584 0. 281491 0. 000032 -5.3 1.1 2435 2806 2664 -0.98
JH-044 432 0.014343 0. 000454 0. 282722 0. 000032 7.3 1.1 741 930 739 -0.99
JH-045 1579 0. 026595 0. 000819 0. 282065 0. 000042 9.3 1.5 1662 1712 1548 -0.98
JH-046 425 0. 023718 0. 000666 0. 282245 0. 000042 -9.8 1.5 1408 2004 1832 -0.98
JH-050 273 0. 034854 0. 001092 0. 282725 0. 000050 3.7 1.8 749 1029 838 -0.97
JH-052 257 0. 044502 0. 001295 0. 282709 0. 000044 2.8 1.6 775 1076 885 -0.96
JH-054 1584 0. 021004 0. 000659 0.281743 0. 000030 -1.9 1.1 2097 2408 2256 -0.98
JH-055 1305 0. 060805 0. 001766 0.282214 0. 000034 7.6 1.2 1494 1600 1431 -0.95
JH-056 508 0. 030593 0. 000904 0. 282231 0. 000034 -8.6 1.2 1436 1988 1817 -0.97
JH-057 2422 0. 025000 0. 000723 0. 281388 0. 000038 4.4 1.4 2583 2681 2543 -0.98
JH-058 2391 0. 066913 0. 001958 0. 281375 0. 000050 1.2 1.8 2687 2850 2715 -0.94
JH-059 2288 0. 028207 0. 000901 0. 281465 0. 000034 3.8 1.2 2490 2611 2470 -0.97
JH-060 1871 0. 041672 0. 001240 0. 281676 0. 000038 1.5 1.3 2222 2427 2279 -0.96
JH-061 292 0. 081532 0. 002400 0. 282587 0. 000050 -1.0 1.8 977 1343 1158 -0.93
JH-063 305 0. 026962 0. 000889 0. 282801 0. 000044 7.2 1.6 637 835 641 -0.97
JH-065 426 0. 022443 0. 000883 0. 283036 0. 000090 18. 1 3.2 304 231 27 -0.97
JH-068 2385 0. 025504 0. 000876 0. 281433 0. 000032 4.9 1.1 2533 2621 2482 -0.97
JH-069 1805 0. 039042 0. 001088 0. 281489 0. 000032 -6.4 1.1 2469 2860 2719 -0.97
JH-070 2215 0. 032561 0. 001001 0.281232 0. 000042 -6.3 1.5 2814 3169 3038 -0.97
JH-071 1152 0.013030 0. 000384 0. 282055 0. 000050 -0.3 1.8 1658 1971 1807 -0.99
JH-072 365 0. 029524 0. 001021 0. 282296 0. 000038 -9.4 1.3 1350 1932 1758 -0.97
JH073 743 0. 062416 0. 001872 0. 282321 0. 000034 -0.7 1.2 1345 1680 1506 -0.94
JH-074 495 0. 014190 0. 000417 0. 282485 0. 000042 0.3 1.5 1068 1421 1239 -0.99
JH-075 2127 0. 046186 0. 001370 0.281348 0. 000032 -4.7 1.1 2683 3003 2868 -0.96
JH-076 474 0. 052345 0. 001626 0. 282457 0. 000044 -1.6 1.6 1143 1522 1342 -0.95
JH-077 1568 0. 034422 0.001182 0. 281660 0. 000062 -5.8 2.2 2241 2635 2487 -0.96
JH-078 750 0. 046580 0. 001537 0. 282430 0. 000040 3.5 1.4 1178 1421 1243 -0.95
JH-082 2602 0. 028874 0. 000875 0. 281357 0. 000032 7.2 1.1 2636 2656 2520 -0.97
JH-083 1734 0. 016045 0. 000520 0. 281340 0. 000030 -12.6 1.1 2634 3185 3049 -0.98
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JH-085 468 0.016612 0. 000632 0. 282620 0. 000030 4.4 1.1 887 1141 954 -0.98
JH-086 449 0. 019426 0. 000603 0. 282558 0. 000032 1.8 1.1 972 1290 1105 -0.98
JH-088 497 0. 028313 0. 000888 0. 282209 0. 000050 -9.6 1.8 1466 2045 1875 -0.97
JH-091 455 0. 007268 0. 000257 0. 282649 0. 000030 5.3 1.1 837 1075 887 -0.99
JH-092 499 0. 018497 0. 000606 0. 282583 0. 000034 3.8 1.2 938 1205 1019 -0.98
JH-093 1724 0. 017358 0. 000514 0. 281422 0. 000038 -10.0 1.3 2524 3014 2875 -0.98
JH-094 451 0.018108 0. 000539 0. 282512 0. 000044 0.2 1.6 1035 1391 1209 -0.98
JH-095 1811 0. 032821 0.001012 0.281729 0. 000068 2.3 2.4 2136 2328 2177 -0.97
JH-096 468 0. 032372 0. 000970 0. 282557 0. 000044 2.1 1.6 983 1289 1104 -0.97
JH-097 2446 0. 006670 0. 000163 0. 281421 0. 000048 7.1 1.7 2503 2538 2398 -1.00
JH-098 456 0. 024545 0. 000851 0. 282551 0. 000040 1.6 1.4 988 1306 1122 -0.97
JH-099 2890 0. 018905 0. 000622 0.281323 0. 000040 13.0 1.4 2665 2528 2392 -0.98
JH-100 451 0. 024447 0. 000787 0. 282605 0. 000046 3.4 1.6 911 1188 1002 -0.98
JH-101 2169 0. 067837 0.001914 0.281391 0. 000056 -3.0 2.0 2662 2936 2800 -0.94
JH-102 1947 0.017542 0. 000602 0. 281682 0. 000038 4.2 1.3 2176 2316 2167 -0.98
JH-103 2251 0. 035954 0. 001089 0. 281485 0. 000040 3.4 1.4 2476 2608 2467 -0.97
JH-104 2371 0.023518 0. 000704 0. 281402 0. 000048 3.8 1.7 2564 2680 2542 -0.98
JH-106 263 0. 047234 0.001427 0.282574 0. 000038 -1.9 1.3 970 1376 1191 -0.96
JH-107 464 0.017931 0. 000557 0. 282696 0. 000060 7.0 2.1 778 969 779 -0.98
JH-109 264 0. 033925 0.001145 0. 282861 0. 000034 8.4 1.2 557 728 531 -0.97
JH-110 2380 0. 020653 0. 000590 0. 281407 0. 000032 4.3 1.1 2549 2653 2514 -0.98
JH-111 1655 0. 039026 0.001141 0. 281769 0. 000038 0.1 1.3 2088 2341 2189 -0.97
JH-112 526 0. 045429 0.001179 0. 282568 0. 000030 3.6 1.1 973 1234 1050 -0.96
JH-113 2444 0.017172 0. 000504 0.281192 0. 000034 -1.7 1.2 2832 3070 2940 -0.99
JH-115 2516 0.011990 0. 000388 0. 281461 0. 000032 9.7 1.1 2463 2431 2290 -0.99
JH-116 277 0. 018099 0. 000568 0. 282744 0. 000052 4.6 1.8 711 976 784 -0.98
JH-117 2508 0.014597 0. 000538 0.281417 0. 000040 7.7 1.4 2532 2547 2408 -0.98
JH-118 547 0.014912 0. 000421 0.282274 0. 000040 -6.0 1.4 1359 1860 1687 -0.99
JH-120 1683 0. 029372 0. 000843 0. 281896 0. 000038 5.6 1.3 1897 2025 1868 -0.97
JH-121 466 0. 045496 0.001351 0. 282580 0. 000034 2.7 1.2 959 1244 1059 -0.96
JH-122 292 0.033711 0. 000972 0.282819 0. 000032 7.5 1.1 613 804 609 -0.97
JH-123 473 0. 023494 0. 000711 0. 282585 0. 000038 3.2 1.3 937 1217 1032 -0.98
JH-124 288 0. 028751 0. 000883 0. 282567 0. 000030 -1.5 1.1 966 1370 1185 -0.97
JH-125 2590 0. 013396 0. 000473 0.281414 0. 000044 9.6 1.6 2532 2496 2357 -0.99
JH-126 1882 0. 019895 0. 000628 0. 281605 0. 000042 0.0 1.5 2283 2526 2380 -0.98
JH-127 899 0. 000479 0. 000008 0. 282386 0. 000032 6.0 1.1 1192 1378 1200 -1.00
JH-128 1892 0. 003498 0. 000091 0. 281649 0. 000034 2.5 1.2 2192 2381 2233 -1.00
JH-129 330 0. 050116 0. 001500 0. 282634 0. 000046 1.7 1.6 887 1205 1018 -0.96
JH-130 2505 0. 031682 0. 000859 0.281331 0. 000034 4.1 1.2 2670 2768 2633 -0.97
JH-131 416 0. 014963 0. 000475 0. 282473 0. 000044 -1.9 1.6 1086 1497 1316 -0.99
JH-135 483 0. 009504 0. 000347 0. 282702 0. 000044 7.7 1.6 766 941 750 -0.99
JH-136 483 0.011543 0. 000420 0. 282665 0. 000042 6.4 1.5 818 1025 836 -0.99
JH-137 852 0. 019948 0. 000582 0.281023 0. 000042 -43.7 1.5 3065 4413 4289 -0.98

o)

LH-001 2451 0.01189%4 0. 000421 0. 281340 0. 000038 3.9 1.4 2628 2738 2601 -0.99
LH-003 2225 0. 033010 0. 001099 0. 281299 0. 000066 -3.8 2.3 2730 3027 2894 -0.97
LH-005 1880 0.014199 0. 000474 0.281632 0. 000044 1.1 1.6 2238 2457 2309 -0.99
LH-008 2441 0.001473 0. 000041 0.281364 0. 000042 5.1 1.5 2571 2653 2515 -1.00
LH-011 1773 0.015341 0. 000469 0.281492 0. 000050 -6.3 1.8 2426 2828 2685 -0.99
LH-015 2498 0. 036975 0. 001280 0.281377 0. 000038 4.8 1.4 2637 2718 2582 -0.96
LH-017 1915 0. 039497 0.001101 0. 281388 0. 000056 -7.6 2.0 2609 3017 2880 -0.97
LH-020 1778 0. 020757 0. 000680 0. 281589 0. 000038 -3.0 1.3 2308 2629 2483 -0.98
LH-021 1786 0.011741 0. 000372 0. 281590 0. 000052 -2.4 1.8 2288 2598 2452 -0.99
LH-022 280 0. 035879 0.001231 0. 282824 0. 000034 7.4 1.2 611 804 609 -0.96
LH-024 371 0. 033278 0.001156 0. 282263 0. 000054 -10.5 1.9 1401 2004 1832 -0.97
LH-025 1717 0. 017693 0. 000714 0.281477 0. 000060 -8.4 2.1 2463 2913 2772 -0.98
LH-026 2435 0.011270 0. 000390 0. 281396 0. 000044 5.5 1.6 2550 2621 2483 -0.99
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LH-027 254 0. 024439 0. 000852 0. 282340 0. 000050 -10.2 1.8 1283 1898 1723 -0.97
LH-028 2482 0. 013056 0. 000449 0.281423 0. 000034 7.5 1.2 2518 2540 2400 -0.99
LH-029 269 0. 031660 0. 001067 0. 282061 0. 000050 -19.8 1.8 1680 2511 2347 -0.97
LH-030 1865 0. 006511 0. 000200 0.281556 0. 000038 -1.6 1.3 2324 2611 2466 -0.99
LH-032 2100 0. 016860 0. 000573 0. 281308 0. 000048 -5.6 1.7 2681 3036 2901 -0.98
LH-033 2522 0. 010024 0. 000322 0. 281351 0. 000036 6.1 1.3 2607 2659 2522 -0.99
LH-034 2615 0. 008734 0. 000305 0. 281357 0. 000044 8.5 1.6 2597 2586 2449 -0.99
LH-037 1805 0. 024804 0. 000758 0.281511 0. 000036 -5.3 1.3 2419 2789 2646 -0.98
LH-038 324 0. 033622 0.001164 0. 282443 0. 000044 -5.1 1.6 1148 1631 1451 -0.97
LH-043 2008 0.037814 0.001172 0.281179 0. 000060 -13.0 2.1 2899 3421 3292 -0.97
LH-044 2495 0.015018 0. 000561 0. 281396 0. 000046 6.6 1.6 2562 2603 2465 -0.98
LH-046 1556 0.017001 0. 000547 0. 281568 0. 000054 -8.6 1.9 2329 2801 2656 -0.98
LH-047 290 0. 050412 0.001745 0. 282785 0. 000074 6.1 2.6 676 892 699 -0.95
LH-049 1897 0. 034750 0.001140 0.281477 0. 000036 -4.9 1.3 2490 2838 2697 -0.97
LH-052 2453 0.011648 0. 000423 0. 281388 0. 000064 5.6 2.3 2564 2632 2494 -0.99
LH-053 2320 0.010117 0. 000393 0. 281306 0. 000030 -0.3 1. 1 2672 2890 2755 -0.99
LH-054 2446 0. 012440 0. 000436 0.281351 0. 000034 4.1 1.2 2614 2717 2581 -0.99
LH-055 515 0. 022208 0. 000797 0.282411 0. 000028 -2.0 1.0 1182 1582 1403 -0.98
LH-056 1730 0.011647 0. 000401 0.281530 0. 000046 -5.9 1.6 2371 2767 2623 -0.99
LH-057 259 0. 043824 0. 001496 0. 282250 0. 000050 -13.4 1.8 1432 2103 1931 -0.96
LH-058 274 0. 051775 0.001745 0.282321 0. 000046 -10.6 1.6 1340 1938 1765 -0.95
LH-061 2433 0. 017698 0. 000616 0. 281401 0. 000062 5.3 2.2 2559 2635 2497 -0.98
LH-064 443 0. 028294 0. 000925 0.282116 0. 000042 -14.1 1.5 1596 2283 2116 -0.97
LH-066 2603 0.023134 0. 000713 0.281017 0. 000060 -4.6 2.1 3083 3373 3250 -0.98
LH-067 1803 0. 026085 0. 000791 0.281514 0. 000038 -5.2 1.3 2417 2786 2643 -0.98
LH-068 2380 0. 006589 0. 000236 0.281253 0. 000038 -0.6 1.4 2731 2951 2817 -0.99
LH-069 2087 0.014692 0. 000487 0.281438 0. 000044 -1.1 1.6 2501 2755 2615 -0.99
LH-070 2487 0.013258 0. 000490 0. 281402 0. 000050 6.8 1.8 2549 2587 2448 -0.99
LH-071 309 0. 057906 0.001736 0. 282587 0. 000056 -0.5 2.0 960 1325 1140 -0.95
LH-072 2263 0. 022664 0. 000774 0.281377 0. 000030 0.3 1.1 2603 2807 2670 -0.98
LH-073 1806 0.012810 0. 000434 0. 281420 0. 000038 -8.1 1.3 2521 2962 2822 -0.99
LH-075 398 0. 030095 0. 000994 0. 282457 0. 000050 -3.0 1.8 1124 1554 1374 -0.97
LH-076 426 0. 026598 0. 000925 0. 282460 0. 000040 -2.3 1.4 1118 1530 1349 -0.97
LH-077 277 0.013712 0. 000471 0.282125 0. 000042 -17.3 1.5 1566 2358 2191 -0.99
LH-078 1882 0. 074435 0. 002098 0.281445 0. 000040 -7.6 1.4 2599 2991 2853 -0.94
LH-079 278 0. 039524 0. 001363 0. 282474 0. 000048 -5.1 1.7 1111 1591 1410 -0.96
LH-080 1990 0. 019695 0. 000761 0.281633 0. 000032 3.2 1.1 2253 2411 2264 -0.98
LH-081 2478 0. 018697 0. 000656 0. 281399 0. 000046 6.2 1.6 2565 2618 2479 -0.98
LH-084 1697 0.011187 0. 000384 0. 281491 0. 000028 -8.0 1.0 2423 2872 2729 -0.99
LH-085 1906 0. 023450 0. 000744 0. 281505 0. 000050 -3.2 1.8 2426 2740 2598 -0.98
LH-088 292 0. 036994 0. 001380 0.282117 0. 000046 -17.4 1.6 1614 2375 2210 -0.96
LH-089 257 0.071435 0. 002300 0. 282538 0. 000042 -3.4 1.5 1046 1470 1288 -0.93
LH-100 2519 0. 009326 0. 000335 0.281411 0. 000052 8.1 1.8 2528 2533 2394 -0.99
LH-101 2285 0.017301 0. 000587 0. 281415 0. 000034 2.5 1.2 2538 2692 2552 -0.98
LH-102 2511 0. 023568 0. 000843 0.281157 0. 000050 -2.0 1.8 2905 3140 3012 -0.97
LH-103 424 0. 012240 0. 000394 0. 282321 0. 000040 -7.1 1.4 1294 1831 1656 -0.99
LH-104 227 0. 067255 0. 002041 0.282319 0. 000054 -11.7 1.9 1354 1971 1798 -0.94
LH-105 2082 0. 022338 0. 000719 0.281482 0. 000038 0.0 1.4 2455 2681 2539 -0.98
LH-106 1748 0. 002228 0. 000058 0. 281560 0. 000034 -4.0 1.2 2310 2665 2520 -1.00
LH-107 570 0. 010855 0. 000356 0. 282073 0. 000050 -12.6 1.8 1632 2289 2124 -0.99
LH-108 253 0. 006461 0. 000253 0. 282323 0. 000038 -10.8 1.3 1286 1930 1755 -0.99
LH-112 486 0. 015697 0. 000461 0.281574 0. 000032 -32.2 1.1 2316 3440 3295 -0.99
LH-114 1763 0. 020773 0. 000660 0. 281470 0. 000040 -7.6 1.4 2469 2896 2755 -0.98
LH-116 2499 0. 015677 0. 000500 0.281417 0. 000054 7.6 1.9 2530 2549 2410 -0.99
LH-117 1875 0. 009066 0. 000307 0.281342 0. 000096 -9.1 3.4 2618 3079 2942 -0.99
LH-118 267 0. 046015 0. 001509 0. 282405 0. 000042 -7.8 1.5 1212 1752 1574 -0.96
LH-120 325 0. 055648 0. 001690 0. 282444 0. 000060 -5.2 2.1 1164 1636 1457 -0.95
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LH-121 1657 0. 043469 0.001315 0.281588 0. 000060 -6.5 2.1 2349 2749 2604 -0.96
LH-122 458 0.021372 0. 000726 0. 282579 0. 000048 2.7 1.7 946 1240 1055 -0.98
LH-123 1856 0.012843 0. 000410 0. 281556 0. 000042 -2.1 1.5 2337 2634 2489 -0.99
LH-124 2394 0.017270 0. 000612 0.281196 0. 000042 -2.9 1.5 2835 3103 2973 -0.98
LH-126 263 0.018034 0. 000595 0. 282445 0. 000048 -6.3 1.7 1128 1655 1476 -0.98
LH-129 256 0. 047089 0. 001562 0. 282220 0. 000058 -14.6 2.1 1478 2172 2002 -0.95
LH-130 2425 0. 004710 0. 000157 0.281413 0. 000030 6.3 1.1 2512 2567 2428 -1.00
LH-132 431 0. 077058 0. 002658 0. 282655 0. 000054 4.2 1.9 885 1122 935 -0.92
LH-134 415 0. 059238 0.001921 0. 282601 0. 000032 2.2 1.1 944 1237 1052 -0.94
LH-135 2432 0. 019870 0. 000637 0.281411 0. 000050 5.6 1.8 2547 2616 2478 -0.98
LH91 347 0. 055023 0. 001846 0. 282294 0. 000064 -10.1 2.3 1383 1959 1787 -0.95
LH-92 1878 0.018867 0. 000574 0.281491 0. 000048 -4.1 1.7 2435 2775 2633 -0.98
LH-93 2574 0. 043674 0. 001506 0.281041 0. 000030 -5.8 1.1 3114 3422 3300 -0.96
LH-94 471 0. 035591 0.001222 0.282438 0. 000042 -2.2 1.5 1157 1557 1377 -0.96
LH-95 424 0. 038622 0. 001227 0.282349 0. 000036 -6.3 1.3 1282 1782 1607 -0.96
LH-96 2434 0. 017994 0. 000569 0.281355 0. 000052 3.8 1.8 2618 2730 2593 -0.98
LH-98 294 0. 040310 0. 001606 0. 282563 0. 000044 -1.6 1.6 991 1385 1201 -0.95
LH-99 1906 0. 022083 0. 000678 0. 281568 0. 000050 -0.9 1.8 2336 2596 2452 -0.98
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Fig.2  U-Pb concordia plots of concordant detrital zircons

from the Jing River and Luo River (a, after Diwu et al. ,
2012) and corresponding Relative probability plots of two-
stage Hf model ages

zircons from the Jing River and Luo River
The depleted mantle evolution cure taken from Griffin et al. , 2000 ;

the new crust evolution cure taken from Dhuime et al. , 2011

ATAN B B < W N 5 Bt bl RO B 55T S
M5, RIS T BB 2 A Ak A7 45 A 1R 5 SRR T M e e )
RIE BT 5 IR A A P A T BE 4 AR LS A1 (Wang et
al. , 2009) o IR, X IR —Ff e LA A HERR 2 T AR
FCIFIE .

521 Sm-Nd a7 AU, E 4 7R B — R T 540 0T
PR AT A BT 2 7 e 98 9 K 3 W A S B Y
SRR o A RE . P RIERIN e (HBUZIE BT
T A5 K 5 0" BT HE(E 5 R 9 BkORL B 47 ( CHUR)
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TOHETT B TR 2 . RS 2 AR Y e (1) <O,
T ER B Tl BT SR X DU 2 s sE ) I oy A4
WEREEAT £ (1) >0, RUVESRIET 7 Hishe BFEHX LI
P Yo S 35 JUHOR S A8 ey (0) 3T T W 1
WIZZ AR, LN T M8 B, 3RO 20 8 5 A T AR SR 1 37
FEOHA B E L W RRE (Zheng et al. , 20065 34 JT
S, 2007 ; KK KAE, 2007) o T AT IE AR UAR R AR S —
FE R R BT AL T AR A5 (R i ML IR X 43 5 % A Y
li] , PR AR S L AR e AR KBRS W AR % . B T HAG
REBWTEE NN KB SEIR A T 5 B, P& L5 4ii
Mot R S PR KB 4 Nd [l 2 ok 5 A HE B4R
W, A, BB A IR ST T WA B B, B
W PR TE 85 40 1 1 [6) (57 R 75 [ BB X (e ) AR IR R AR SR HE
ST AR o SR, STt A A 5 38 4 1L o7 ) O Bl &2 9K
KALEAE A i 5E 228 5 DOk TR A B UAR IS, AR
13 ASIAR S 9k LU B[] 437 38 2H R A5 030 48 A= 1l %
ey (1) {H 9 13.2 (Dhuime et al. , 2011)

6.2 fltThEMFTAEK
6.2.1 b fiiid@dhnAd RikFEARS 2T IEMNATIL
TS AL TR R A b e A K TR A AL, AR SO
VEVAT IEIAT IR FILACE T 4 AN TRV RE Y 381 S 4
A1 U-Pb 4R HE [F07 S BAREE R, SR8 )5 & Fhoh 2 2R A=
Kithde, i 4 Fros, R4 0E G 55 A U-Pb 48 % A L4 1%
(o) EHI AT R AR ZE 7, X EB AR T
BiA U-Pb AF#4 HUE: B BUIE X8 ST Sl AR B R (] 1) SRR 4
Mo BZIMERT (K 4)  Aedb FohnE K2 60% #2535 3l
RHAAE1.6Ga Z i MifE R w2 H AR (1.6 ~
0. 5Ga) X BLHTE] 4, A2 b e i — B AL T4 38 0 8l M U8
W AR AR, Ao hnE R A T KB A 3K E
31, X AT R 5 AR AL e v iE SR B AR E PRI B 56 (Wu et
al. , 2005) . HITFREEES A R U-Pb 4555 I g 0 il X 3
FEA MY B ER A2 B A W5 1Y TE B S T 8 b 5E ek
1, R R s A BE B AR AT LU UG SR T A e 75
5 b 2 P LAY B (], gl S 9 2R KB ], R 4 BT,
Fiti 5 55 07 2 A5 Ak, A A6 T A8 e AR K S B B bR b3 K
A r R A R - K AR 3 (3000 ~ 2500Ma) |, 2L o7
FI 38 F b A K R, B R IURBI KA B 60%
WA K ETE M. )5, Bl 7 S F R s ARG <, 2870
AR (600Ma) | HeA OB AR A e h il A KR b5, T
AR R A RLT AT DLZR . 0 5 2, WA et
TR FEA VA 2 I e A K TR DAy S e TG 2R
BEAE, LLIAT T ] v v ) R S A U-Ph A58 F6F Rz
) HE BIZUAEES (2, ) YE L, QDS i B W ok B T AR
s W 5, AR 2T BT 47 I DT A S 40 U-Ph 4R % A0 X
iR HE AR W R BOCEA AR R, I8 A B S Fins i) —2L
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Fig.4 The global lithospheric architecture mapping curve
(1-after Belousova et al. , 2010), the global integrated
crustal growth curve (2-after Belousova et al. , 2010), and
the crust growth curves based on U-Pb ages (4) and two-
stage Hf crust formation ages (3) for detrital zircons from
the rives of North China Craton

The data of U-Pb-Hf compositions of detrital zircon from Luan River

and Yongding River is cited from Yang et al. , 2009

LRI, S WAl LA, BEE M Bk A, AR U
rh gt ARG A % SRk i b AR B Y — 3Rk X i
W32 T R 0 e g A I8 ) T ROk B TR e i
TEAH R IX
6.2.2 e FiEadFaEXLELEK

HE 4 s, RERGTERAD, BRI hnE 5 2R 4
Hhse A KRR A AH ], B A T 80% 72 A7 Y H % TE ik
(Belousova et al. , 2010; Hawkesworth et al. , 2010) , F HJ #
A R 2 JCER 43 A A T okl i Al el AR SR, A0 i
i 5K ST KR L, B2 A6 FERLIE Al o - Ak AR
AR e R G I 0, S i — 2 Al e i R
HOFER 20 H 52 2E RGO, AR 3C K 275 3CHR Geng et al.
(2012) BRI 5 A0 1 2553 A (HIBRECH A B0 B
Wik A HE R R B R SRS TR 5 4 U-Ph 4R 1
FIAH L B 75 458 e R AR b FE R AR 8 (1 T o ) 22 A
Jerchim TR L e b2k . B U-Pb 4R IR i 352
AT HI(E 6) , ~2.5Ga 8547 29 & T A FE 4l 85 1 4
W 40% , 33X 5 4 b 5 $ 38 7Y &8 ) A9 ] ] 7 ( Diwa
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Fig. 6 The early Precambrian crust growth curves of North

China Craton based on U-Pb ages (1), Deplete mantle two-
stage Hf crust formation ages ( ,,,") (2) ,island arc rocks

two-stage Hf crust formation ages (fy,,“) (Dhuime et al. |

2011) (3) and £,,(¢) (4)

et al. , 2012 ) DL Ko 7R 30 7% 0 A1 7K % 0] 3] V5 ( Yang et al.

2009 ) R 5 A1 BT SR B AR IR B 48 145 R — 3
RIESHAZE BB ~ 2. 5Ga 24 ik 4y HE 7] {7 %

MR X e ok 2 R LA PR T IR R A T
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Huhe HE R AR e, (1) , B A BT LA % AR =X A7 4%
IR ( <200Ma) o [RIH — BT 58 35 52 L 7E AR AL iz L BRI
~2.5Ga S AN — W B Ay e AR I B, O 5RO IE 2
~2. 5GahFe A K ARG AR b S pim 5 4Bk 2 oMt 2 va
ALK T (b FE A KRB W BN R], s i R ARl
Pram RN 2 BT 7E (Diwu et al. , 2011 Liu et al. , 2009) , 4&
AU 5 7 38 P AR AR AT v R e B B[R] AR
SCHF BRI

Al J2, —BERIF ST & BLIX L 2. 5Ga 5 A7 AR SUAR I (.
K ~2.7Ga, H 1 g &1l ( Diwu et al. , 2010; Liu et al. ,
2009; Sun et al. , 1994) 114 PGB (Jahn et al. , 1988 ; Wan et
al. , 2011b) KRR HIX (Jahn et al. , 2008) , 111 PG H 4% 25 4
XA ~2.7Ga ‘5 A LEE, Hixeeh AW EA I T RAR
7 4 g 4 B N ] 37 38 80 i A0 9 T[] £ 3R 4
(Jahn et al. , 2008 ; Diwu et al. , 2010; Wan et al. , 2011b)
Rl —SE AT 4 ~ 2. 7Ga A R AR AL T F7 38 K 1E By Hi 52
AR 33 F et AR b S RE L 4 RO A1 22 M B 5
2. 7Ga WyHFEHG AL, LR LUy T JSCR B 25 K Bl 96 B 7E I o
[f] | BLAT %8 5% i) — B0k ( Condie and Aster, 2010; Condie et
al. , 2011) .

X AR R O B TR U (W A AR B (Nd L HE) 7T
DR BEEMEAR B EIFARBEIR U-Pb 4E I8 IBAT: $2 A B 1) I
5 R PR 2. 7Ga B4R H2—Fh 2% . O Lu-
HE S A il R A0S B2, T 30 ) 2 Aol 7 2 M 15017 ok 1 18 22 %
IEAEN , BEARIS 19150158 22 2 /D % AE 100 ~200Ma, [
N ESRFATH I Griffin 8 5 1) 75 45 My 38 AL A2 ( Griffin e
al. , 2000) , TAHTEHBIRTE ORI , =5 3 e BA 5 Bok: [ A
FALLY HI [RIAL 28 41 A ; Wl B 1] A HE A%, B S R vk i i Ak,
K 2 AT HE [F67 2 4 5 MORB 25 {8l, 7T 2, 5t H A i
2R E ARG (1) Aa R B R0 24168 (2) Nd [l &5
HE Rl ZAHOG 5 (3) A 85 HE [al 7 2 4000 £2 1 1 =5 461
by e B s 1] 194 38 AR 2Rz 3% 28 D R A 3 A (Hawkesworth et
al. , 2010) , AS1EUN, G0ASCZ R AT B By, ol A WHoE
R L R R R 2 9K L e i HE ()67 36 A A i 2 i 1
W2 PR IX K J& ( Dhuime er al. , 2011) o g5k, HE [7]
LR BT (1, ) 28 WY 2 ARORE T 37 I8 X Lu/HE O AR A9 28
&, AT Sm/Nd T F, i1 T 308 43 S 72 b, Lu/HE
SRAEWRUCE, N, R A _ B #5E R Lu/HE HfE
A3 RIS — A4 S 500Ma 4547 1) HE BEAR I, HAR 45
FAF S (1 25 SRAH 22 1] 35 490Ma (Wang et al. , 2009) .

A, A3 3 SR P AT FE R 40 A A0 T B A iy HE 5 43
HuE AN B 5 IR L P B CAR IS (o AT 1y ) 2378
fedb e bl RATIE R L M e A, il 6 iR, 4
A A i 2 A — 2, SRR 8] 1 225 8 XX T2
AT FOETR A R R sS4 K I & AR X, 1 R
th ~2.7Ga W 2R b 5 il A SR 20 58 AR K — >
BT . ANET SO, &4, () U2 HIWTRE B 85 A IR X2k A
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desehiEme A KLk, M TFRE-NHaEAEET
[ 5 4 1t I ] 437 38 40 A, HLIZCA A I TE AR I8 A
FEECAF Y4 ( <200Ma) , T84 58 AT LA XA AR
R A AT IE R B AR I, T LA AT R i % 4 0 U-Pb AR
R LR, AR 43 4 A (B A A T BROBL IR
ALY 0.75 FERIEHH 7 B £k 2 7], HAF 38 W X ]
fEok F T oang Al BAE AR A W6 X ol B AR i X, %
JEE 5 08 ) H1E (R0 2 A% R I8 J2 B £ 4R (Zheng e
al. , 2006; ZAFICS:, 20075 FRK K&, 2007) , ff LA SCiE
SR HZES A 1) U-Pb AF 8% O A 3 o AR B i) 1 %
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