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Abstract The Jiaobei terrane located in the eastern margin of the North China Craton (NCC), is commonly regarded as the
southwestern segment of the Jiao-Liao-Jiao belt, and underwent polyphase magmatic and metamorphic events during Early Precambrian.
In order to confirm the nature of the ~2.5Ga magmatic event which is the most significant magmatic event in the Jiaobei terrane, as
well as in the NCC, in this study, two representative tonalitic and granitic gneiss samples with zircon U-Pb ages of ~2.5Ga are
performed in zircon Hf isotopic analysis. The results of total 69 zircon Hf isotopic analyses show that they have positive g,;(t) values
ranging from 10. 71 to 3. 0 with an average of 6. 02; Their two-stage Hf model ages (i, ) mainly range from 2. 6Ga to 2.9Ga (an
average of 2747Ma) , and older than their zircon > Pb/*®Ph ages of ~2.5Ga, suggest that the ~2.5Ga TTG and granitic rocks were
mainly derived from remelting or reworking of juvenile crusts forming during 2. 6 ~2. 9Ga. In addition, a few zircons from the gneisses
have strongly positive gy, () values of 7. 03 to 10. 71, and their zircon Hf model ages are close to zircon U-Pb ages representing the
timing of zircon growth, indicative of new addition of coeval depleted mantle material to crust. Based on the results of zircon Hf isotopic
analyses presented in this study and available Nd isotopic data published in previous studies, we suggest that the ~2.5Ga magmatic
event in the Jiaobei terrane represents the remelting or reworking of juvenile crust, which is linked to the underplating of large amounts
of mantle-derived magmas, and ~2.9Ga and 2.7 ~2.8Ga are two periods of crustal growth, especially, 2.7 ~2.8Ga is the most
significant period of crustal growth in the Jiaobei terrane, as well as other areas in the NCC.

Key words Zircon Hf isotope; ~2.5Ga magmatic event; Crustal evolution; The Jiaobei terrane; The North China Craton
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Table 1  The LA-MC-ICP-MS zircon in-situ Lu-Hf isotopic data of ~2.5Ga tonalitic and granitic gneisses from the Jiaobei area

M5 AFR (Ma) SYL/THE TSLu/'HE TSHETHE 20 sy (0) sy (1) 20 towi (Ma)  tpyp (Ma)  fi

FEf QX66-1 322 [N BT KA
1 2549 0.077139 0.001320 0.281425 0.000025 -47.65 7.34 0.90 2574 2605 -0.96
2 2552 0. 134683 0.002258 0.281461 0.000025 -46.36 7.08 0.89 2588 2630 -0.93
3 2548 0.101516 0.001753 0.281446 0.000019 -46.90 7.33 0.69 2574 2606 -0.95
4 2565 0. 069467 0.001278 0.281405 0.000024 -48.35 7.07 0.84 2598 2640 -0.96
5 2551 0.074818  0.001515 0.281332  0.000019 -50.94 3.74 0.69 2716 2919 -0.95
6 2562 0.102466  0.001804  0.281436  0.000024 -47.24 7.20 0.84 2591 2626 -0.95
7 2563 0.048100  0.000996  0.281324  0.000018 -51.21 4.64 0.65 2690 2850 -0.97
8 2513 0.064221 0.001170 0.281339 0.000023 -50.69 3.74 0.83 2682 2894 -0.96
9 2525 0.030080 0. 000605 0.281296 0.000015 -52.19 3.47 0.54 2700 2925 -0.98
10 2560 0.088985 0.001514 0.281403 0.000023 -48.41 6.48 0.83 2617 2688 -0.95
11 2563 0. 122596 0.002030 0.281444 0.000027 -46.98 7.09 0.95 2596 2636 -0.94
12 2509 0.022830 0.000423 0.281309 0.000020 -51.74 3.88 0.70 2670 2879 -0.99
13 2566 0.073943  0.001329  0.281349  0.000023 -50.32 5.02 0.81 2679 2819 -0.96
14 2445 0.050110  0.001003 0.281374  0.000019 -49.43 3.77 0. 66 2621 2845 -0.97
15 2561 0.070023  0.001334  0.281339  0.000022 -50.69 4.53 0.79 2693 2858 -0.96
16 2585 0.092493 0.001630 0.281361 0.000022 -49.90 5.33 0.78 2683 2804 -0.95
17 2557 0.069733 0.001261 0.281372 0.000022 -49.52 5.74 0.77 2642 2750 -0.96
18 2572 0.103615 0.001754 0.281430 0.000021 —47.45 7.29 0.75 2596 2625 -0.95
19 2575 0.120150 0.002030 0.281538 0. 000025 -43.64 10.71 0.91 2464 2330 -0.94
20 2567 0. 104736 0.001833 0.281423 0.000024 -47.69 6.80 0.87 2611 2664 -0.94
21 2558 0.070509  0.001206  0.281369  0.000023 -49.60 5.78 0.82 2642 2747 -0.96
22 2587 0.081076  0.001488  0.281379  0.000024 -49.25 6.28 0.85 2648 2723 -0.96
23 2576 0.077104  0.001295 0.281365 0. 000026 -49.76 5.87 0.91 2654 2752 -0.96
24 2541 0.125033 0.002145 0.281432 0.000023 -47.40 5.99 0.82 2621 2717 -0.94
25 2558 0.032059 0.000646 0.281304 0.000017 -51.91 4.43 0.62 2692 2864 -0.98
26 2529 0.068752 0.001349 0.281357 0.000024 -50.04 4.45 0.84 2669 2843 -0.96
27 2597 0. 108582 0.002035 0.281312 0.000023 -51.64 3.13 0.82 2781 3004 -0.9%4
28 2581 0.073835  0.001310  0.281398  0.000026 -48.58 7.14 0.92 2609 2645 -0.96
30 2587 0.086902  0.001568  0.281364  0.000031 -49.78 5.61 1.10 2674 2782 -0.95
31 2571 0.068307 0.001168  0.281434  0.000022 -47.32 8.43 0. 80 2551 2525 -0.96
32 2537 0.048230 0.000863 0.281288 0.000019 -52.48 3.00 0.69 2729 2974 -0.97
33 2601 0.085178 0.001470 0.281432 0.000022 -47.39 8.50 0.78 2574 2540 -0.96
34 2609 0.077836 0.001368 0.281381 0.000022 -49.20 7.03 0.80 2638 2673 -0.96
35 2582 0.052562 0.001003 0.281353 0.000020 -50.19 6.08 0.72 2651 2738 -0.97
36 2559 0.126291 0.002214 0.281493 0.000027 -45.23 8.44 0.96 2539 2516 -0.93
37 2530 0.048318 0.000985 0.281349 0.000018 -50.33 4.80 0.65 2655 2813 -0.97
38 2588 0.074894  0.001302  0.281401 0. 000023 -48.47 7.42 0.81 2605 2625 -0.96
39 2546 0.084516  0.001482  0.281442  0.000022 -47.05 7.60 0.78 2562 2581 -0.96
40 2589 0.079230 0.001469 0.281385 0.000024 -49.05 6.56 0.85 2639 2701 -0.96

FEf QX272 B AMINAER B RS
1 2550 0.035068  0.000623 0.281356  0.000018 -50.07 6.13 0.65 2620 2711 -0.98
2 2571 0.034943 0.000661 0.281387 0.000018 -48.98 7.65 0.66 2581 2594 -0.98
3 2578 0.039018 0.000752 0.281326 0.000026 -51.15 5.46 0.92 2670 2789 -0.98
4 2554 0.021602  0.000468  0.281315 0. 000021 -51.53 5.03 0.76 2665 2810 -0.99
5 2561 0.037516  0.000735 0.281334  0.000024 -50.87 5.39 0.86 2658 2783 -0.98
6 2546 0.034997 0.000648 0.281324 0.000020 -51.21 4.86 0.71 2665 2819 -0.98
7 2547 0.046296  0.000841  0.281349  0.000020 -50.32  5.45 0.70 2644 2769 -0.97
8 2532 0.047206  0.000867  0.281353 0. 000021 -50.18 5.20 0.75 2641 2780 -0.97
9 2550 0.036908 0.000728 0.281338 0.000023 -50.73 5.29 0.82 2652 2784 -0.98
10 2554 0.028293 0.000529 0.281344 0.000019 -50.51 5.95 0.68 2630 2729 -0.98
11 2534 0.042548 0.000819 0.281316 0. 000025 -51.49 4.01 0.88 2688 2884 -0.98
12 2557 0.045296  0.000792  0.281386  0.000022 -49.03 7.05 0.77 2592 2636 -0.98
13 2559 0.041617 0.000760 0.281356 0.000020 -50.06 6.12 0.71 2629 2719 -0.98
14 2522 0.029715 0.000559 0.281334 0.000021  -50.85  4.83 0.73 2645 2805  -0.98
15 2531 0.037521 0.000767  0.281332  0.000019 -50.94 4.59 0.67 2663 2833 -0.98
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Continued Table 1
S AR (Ma) 70YL/7HE ToLu/'HE VOHE/THE 20 e (0) ey (1) 20 tpyi (Ma) £y, (Ma) Srum
16 2522 0.052725  0.000948  0.281388  0.000019  -48.93 6.10 0.67 2598 2695 -0.97
17 2528 0.047623  0.000862  0.281352  0.000021  -50.23 5.07 0.75 2643 2789 -0.97
18 2524 0.019395  0.000335  0.281298  0.000019  -52.13 3.98 0.66 2679 2881 -0.99
19 2556 0.037332  0.000683  0.281306  0.000023  -51.84 4.40 0.80 2692 2866 -0.98
20 2518 0.048568  0.000861  0.281411  0.000023  -48.13 6.96 0.82 2562 2617 -0.97
21 2557 0.046416  0.000842  0.281322  0.000022  -51.27 4.71 0.80 2681 2840 -0.97
22 2550 0.041000  0.000747  0.281373  0.000021  —49.47 6.53 0.76 2605 2677 -0.98
23 2493 0.043634  0.000796  0.281386  0.000025  —49.00 5.63 0.88 2591 2716 -0.98
24 2500 0.050927  0.000934  0.281392  0.000023  -48.81 5.74 0.82 2593 2711 -0.97
25 2481 0.033872  0.000594  0.281390  0.000026  —48.88 5.82 0.94 2573 2691 -0.98
26 2503 0.034121  0.000633  0.281318  0.000020  -51.41 3.71 0.71 2672 2890 -0.98
27 2500 0.041298  0.000750  0.281416  0.000021  -47.95 6.92 0.76 2547 2608 -0.98
28 2493 0.005019  0.000108  0.281325  0.000021  -51.19 4.59 0.73 2628 2806 -1.00
29 2496 0.033196  0.000623  0.281339  0.000018  -50.68 4.30 0.63 2643 2834 -0.98
30 2503 0.044357  0.000786  0.281384  0.000019  —49.09 5.78 0.68 2594 2710 -0.98
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Fig. 2 Zircon Lu-Hf isotopic composition of ~2.5Ga tonalitic gneiss (QX66-1) from the Jiaobei area
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