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Abstract High precision Hf isotopic data are firstly reported for the typical Mesozoic and Cenozoic volcanic rocks —alkaline basalts

tholeiites and high-Mg andesites from the North China Craton in this paper. The results show that these Mesozoic and Cenozoic
volcanic rocks have completely different Hf isotopic compositions with a large range in gy ¢ values -18.4 ~9.6 with an
excellently positive correlation between Hf and Nd isotopes. Among them the Cenozoic Changle-Linqu and Late Cretaceous Jianguo

~105Ma  alkaline basalts possess very high Hf and Nd isotopic compositions &y ¢ =6.8~9.6 gy t =0.4~4.9

indicating their derivation from the undifferentiated asthenospheric source. Early Cretaceous Fangcheng 125Ma alkaline basalts and
tholeiites have extremely low Hf and Nd isotopic ratios &y ¢t = -15.6~ -18.4 gy, t = -12.8~ —14.4  representing their
origination from an enriched sub-continental lithospheric mantle. Wulahada 142Ma  high-Mg andesites show relatively lower Hf and
Nd isotopic ratios &y t = -2.1~ —-2.6  implying a derivation from old refractory lithospheric mantle contaminated with melt fulid
released from subducted crustal materials. Relatively larger variations in Hf isotopic compositions of basalts &g, t /gy ¢ >1

demonstrate that the Hf isotopes could be better tracer of mantle sources than the Nd isotopes
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Fig. 1 Simplified geological map showing the major tectonic

units of the NCC and its surrounding areas.
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Table 1  Hf isotopic compositions of the typical volcanic rocks from the NCC
Lu Hf Toru/THE VSHE/THE TSHE/!TTHE Epp
eng b epr !
Ma ppm ppm Measured Initial Ena t
041.QY-01 0.39 0.21 4.29 0.0070  0.282961 +08  0.282960 6.9  17.5
041.QS-02 10 3.88 0.23 6.00 0.0055  0.283009 £06  0.283008 8.6 2.2
041QQ-03 3.62 0.25 4,31 0.0082  0.283019+10  0.283017 8.9 2.5
04CLB-01 4.57 0.28 9.96 0.0039  0.283020 £10  0.283019 9.0 2.0
04CLF-03 10 4.54 0.19 6.07 0.0043  0.283032+06  0.283031 9.4 2.1
04CLT-03 4.51 0.27 5.84 0.0066  0.283038 £07  0.283037 9.6 2.1
JG01 4.88 0.28 4.90 0.0081  0.282916 +08  0.282900 6.8 1.4
JG03 4.14 0.29 5.27 0.0078  0.282949 +06  0.282934 8.0 1.9
JG05 105.5  4.56 0.32 5.48 0.0083  0.282945+10  0.282929 7.9 1.7
JG07 4.42 0.27 5.15 0.0074  0.282945 +08  0.282930 7.9 1.8
JG09 4.15 0.30 5.37 0.0079  0.282962 +08  0.282946 8.5 2.1
FCI-1 -13.09 0.35 6.80 0.0073  0.282191 +07  0.282174 -18.4 1.4
FC5-1 125 -14.16 0.28 6.10 0.0065  0.282270 13 0.282255 -15.6 1.1
FC6-1 -14.14 0.30 6.00 0.0071  0.282240 =13 0.282223 -16.7 1.2
FC7 -14.38 0.25 5.40 0.0066  0.282237 +09  0.282222 -16.7 1.2
FC4 116  -12.78 0.15 3.40 0.0063  0.282262+08  0.282248 -16.0 1.3
WLHD-02 -5.96 0.19 3.62 0.0075  0.282644 09  0.282624 -2.1 0.4
WLHD-04 142.4  -6.77 0.19 3.49 0.0077  0.282631 +06  0.282610 -2.6 0.4
WLHD-06 -6.31 0.23 3.59 0.0091  0.282634 +07  0.282610 -2.6 0.4
Lu Hf Nd Zhang et al. 2002 2003  Hf 78 Lu/" Hf gyyyp =0. 0322
TSHE/M Hqup =0.282772 A =1.867 x10 " year™' gy ¢ =  OHE/THE o/ "SHETTHE g, -1 x10*
SHE/"THE cqur  =0.282772 -0.0322 x &M - TSHE/'TTHE (= TSHETTHE e dey = L0/ TTHE e ey X €M =1
TSHE/ ' HE 0. 282900 ~ 0.282610 ~0. 282624
0.282946 gy ¢ +6.8~ + 8.5 eyt -2.6~-2.1 Hf
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