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Abstract: A Re-Os isotopic study of Mesozoic igneous basic to intermediate basic rocks from the western-, eastern- and Yishu
fault belt tectonic units in Shandong province, North China Craton (NCC), is carried out. The samples consists of 13 intrusive
rocks from the Jinan, Yinan plutons and Guanshui dykes, and 13 volcanic rocks from the Angiu, Mengyin, Feixian and
Fangcheng volcanic successions. Most samples have relatively low Re (0. 076 X107 —0. 711X10°) and Os (0. 006 X110 —
1. 030X 107?) contents and high radiogenic ¥ Os/*® Os ratios, with corresponding initial *” Os/** Os ratio of 0. 131 6—0. 529 1
and o, (1) of 4. 30—319. 00, except for rock MAQO609 of the Angiu trachyandesite with initial " Os/"® Os ratio of 1. 463 and
Yos (1) of 1 060. 000. The igneous rocks show a wide range of 0. 125 to 2. 090 Ga in Os isotope modal age (Twa). On the Yo, (2)
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vs. enxa(2) and (¥ Sr/*Sr); vs. 0. (1) diagrams, these rocks are positioned between the lithospheric mantle and crust fields, in-
dicative of a crust-mantle interaction-related origin. All but one Guanshui gabbro (MGS0610) and Feixian basalts of the sam-
ples display no clear positive correlation between yo, () and (LLa/Ta)y or (Th/Nb)y, which suggests that the role of crustal as-
similation or contamination during the magma ascending was insignificant. Compared with the Paleozoic mantle xenoliths, these
mantle-derived rocks have evidently younger Os modal ages, higher Re/Os and " Os/" Os ratios. These crustal signs are likely
to have been resulted from interactions of partial melts derived from delaminated lower crust rocks with ambient mantle under
an upper mantle depth. Besides, on the Re/Yb vs. Yb diagram, samples of the Mengyin andesites and Yinan diorites are plot-
ted between the Mesozoic pyroxene xenoliths and crust components, which may be best explained by mantle source rocks meta-
somatized by partial melts of delaminated eclogitic lower crust. Furthermore, a Mengyin andesite MMY-12 (SiO, =56, 4%)
has a modal age as old as 2. 090 Ga, and high Mg® (64. 6) and Os content (0. 089X 107?), which provides an additional evi-
dence for lithospheric thinning-related interaction between the delaminated lower crust and the convecting upper mantle.

Key words: North China Craton; Shandong Province; basic to intermediate basic igneous rocks; Re-Os isotope; lithospheric

thinning; geochemistry.
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Fig. 1 The tectonic unit and distribution of the Mesozoic igneous rocks in Shandong Province
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1 WERPERTEHELTEE—HESSRE ReOs FREAR
Table 1 Re-Os isotopic compositions of Mesozoic basic to intermediate basic igneous rocks from major tectonic units of the

Shandong Province

B S He (£i> (Si) 157Re/ 187 Os 1&%§:ww (0s/1808), you(DF T (Ga)®
VLT AR
MJN0602 GD 0.1155 0.0198 28.8 0.327 04+0. 003 5 0. 2669 112.0 0.421
MJNO0604 GD 0.0827 0.0197 21.2 0. 287 84+0. 002 4 0.244 6 93.9 0. 474
MJNO0607 G 0.3105 0. 067 2 22.7 0. 237 040.001 5 0.1899 50.5 0. 297
MJN0608 G 0.136 3 0.0154 22.6 0.624 01+0.003 3 0.5291 319.0 0. 657
MJNO0609 G 0.292 8 0.024 2 60. 0 0.335740.004 2 0.2105 66.9 0. 210
MJNO0610 GD 0.107 3 0.047 9 11.1 0. 330 84+0. 000 6 0.3077 144.0 1. 140
MJNO0613 GD 0.2808 0. 005 6 256.0 0. 665 940. 005 8 0.1316 4. 30 0.126
e R WK
MGS0607 G 0.5326 0. 0697 37.5 0.265540.001 1 0.187 3 48. 4 0. 224
MGS0608 MG 0.5411 0.044 1 60. 8 0. 350 440. 000 2 0.2236 77.2 0.221
MGS0610 G 0.4531 0.0521 43.6 0. 440 3%0. 003 0 0.3494 177.0 0.434
TR Ik
MYNO0608 MD 0.1079 0.020 1 26.4 0.287040.001 1 0.2320 83.8 0. 368
MYNO0609 MD 0.1199 0.024 8 23.7 0. 266 910. 000 6 0.2175 72.4 0. 360
MYNO0624 MD 0.114 6 0.033 4 16.7 0.216 54+0. 001 6 0.1817 44.0 0. 329
g ekl
MAQO609 TA 0.7107 0.007 8 586. 0 2. 68540. 007 1.4630 1060.0 0. 262
MAQO609-R! TA 0.0100 2.981+£0. 020
ATE eI
MMY-12 BTA 0. 066 4 0.089 3 3. 64 0.242040. 002 1 0.234 4 85. 8 2.090
MMY-15 BTA 0.1577 0.0299 25.8 0.263440.0019 0. 2095 66. 1 0. 321
MMY-17 BA 0.102 3 0.007 3 69.9 0.428 240. 002 0 0.2824 124.0 0. 259
MMY-03 TA 0. 089 4 0.0387 11. 3 0.232740.001 4 0.209 2 65. 8 0. 580
MMY-05 TA 0.2034 0.007 2 147.0 0.759 440. 001 6 0.4531 259.0 0. 258
BTN
SFC-43 B 0.3631 0.034 7 52.2 0. 381 84+0.002 8 0.2731 116. 0 0. 295
SFC-44 B 0.1174 0.0257 22.3 0.2256740. 003 2 0.179 2 42.0 0. 270
SFC-45 B 0.0789 0.0190 65.7 0. 587 31+0. 000 8 0.450 3 257.0 0.421
SFC-46 TB 0.0755 0.0158 23.6 0. 334 3%0. 001 6 0.2851 126.0 0.534
B S L
SFX-02 B 0.2610 1.0280 1.2 0. 134 84+0. 000 8 0.1322 4.8 0. 567
SFX-52 B 0.3107 0.1322 11.7 0. 368 81+0. 000 8 0.344 4 173.0 1. 270
SFX-58 B 0.2319 0.1404 8.1 0.299 54+0. 001 0 0.2825 124.0 1. 320
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180)/160=0. 002 045,170/160=0. 000 375 FI1920s/1880s=3. 082 71 4748 [F] {7 25 Fl o & S0 M AR 1. AT d 19 s vos () :[<187()s/188()s)m,ﬂc
() /(87 0s/18808) chona (1) — 11X 100, =125 Ma. Fr1E e i Os [FAL ZHERAER Tva = 1/1 « In[ (7 Os/38 Os) sumple — (137 Os/188 O8) chona ) /

(C9TRe/108) cample — (5 Re/15 08 ) ahona ) I3 H 1 (57 O08/155 08 eond (£) = (57 O/19% 08 ) chomti + (57 Re/18 O ) cpona (4558510 — oy,
(1870s/18808) chond.i = 0. 095 31,A=1. 666 X101 a~ 1 (Smoliar et al. » 1996) , (137Re/1880s) chond = 0. 401 86, (157 Os/1880s) chond = 0. 127 (Walker
and Morgan, 1989). FryE { /Y. R FIREEH.

0. 130(Shirey and Walker, 1998) , 38 /R fF-1E— E 2 & B Z R A SFX-02 &8 B 2 0 4 e
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20085 5KIKIE, 2008) , FBATE R LK L 2 L F1 5 ik H T EE A TR AR 1 5 ORI 52 B
W IE A IR DO [ R EE s DA T e 4 4. & e (Ling ez al. o 2009) BAA KT WM Z a1
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