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Geochemistry of Qingshan Formation volcanic rocks from Jiaolai Basin,
eastern Shandong Province: Petrogenesis and geological significance
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1. School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China;
2. School of Earth and Space Sciences, University of Science and Technology of China, Hefei 230026, China

Abstract: The Late Cretaceous Qingshan Formation intermediate volcanic rocks in Jiaolai Basin located in east
Tancheng-Lujiang fault are silicon-saturation with SiO of 61. 14% ~ 64.43% . These rocks belong to meta-alkaline
series and most of them are trachydacite with a few show trachyandesite affinity. The total alkaline contents are
7.41% ~8.86% . They are characterized by Ba, Th, LREE and Pb enrichment and Nb and Ti depletion, with
moderate initial *’Sr/*Sr( ¢) ratios (0.706 98 ~0.708 74), high negative eni(t) values ( —13.78 ~ —16.44)
and low radiogenic Pb isotopic ratios [**Pb/**Pb( ) =16.585 ~16.719, *Ph/**Ph(t) =15.400 ~ 15. 407,
2%Ph/**Ph(t) =36.724 ~37.011]. The geochemical characteristics of these rocks indicate that the primitive
magma was dominantly derived from partial melting of deep-subducted crust, probably lower crust of the Yangtze
Block, together with a small quantity of melt from the isotopic depleted asthenosphere and underwent crystallized
fractionation of clinopyroxene and small plagioclase in magma chamber. At 110 Ma, the isotopic enriched litho-
spheric mantle under Jiaolai Basin was not geochemically reflected in the volcanic rocks, which implies that the
enriched lithospheric mantle might have thinned or transformed into the isotopic depleted lithospheric mantle.
However, the deep-subducted lower crust of the Yangtze Block still existed under the lithosphere and contributed to
the Late Mesozoic volcanic rocks.
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MgO  SiO» ALO;s 2 ng/g
Si0, Table 2 Trace element contents (pg/g) of Qingshan Formation

volcanic rocks from Jiaolai Basin

01SD162 01SD163 01SD164 01SD165 01SD171 01SD172

TIOZ F6203 ) P205

Si0,
La 56.2 53.8 52.1 53.2 75.5 69.5
Ti-Fe Na K Ce 106 104 100 101 143 130
Pr 11.5 11.1 1.3 10.8 15.7 14. 1
K:0  SiO; Nd 40.2 39.8 38.9 38.4 53.3 48.8
Na,O  SiO, Sm 6.37 6.38 6.19 6. 05 8.03 7.37
Eu 1.78 1.79 1.75 1.77 2.15 2.15
Gd 5.20 5.11 5.07 5.09 6.24 5.78
3.2 Th 0. 82 0.81 0.79 0.77 0.91 0.88
Dy 4.04 4.03 4.00 3.92 4.41 4.04
2 Ho 0.78 0.77 0.77 0.76 0. 85 0.77
REE  YREE 226 ~316 pg/g Er 2.28 2.23 2.22 2.18 2.38 2.20
5 Tm 0.37 0.36 0.36 0.35 0.39 0.36
(La/Yb)x  15.8~21.5 Yb 2.21 2.18 2.23 2.13 2.37 2.19
HREE (Dy/Yb) s 1.16 ~ Lu 0.33 0.33 0.33 0.32 0.35 0.32
Nb 4.40 4.40 4.30 4.40 2.50 3.40
121 Ta 3.90 3.80 4.00 3.90 3.80 3.80
MREE Y 21.2 21.2 20. 8 20.6 22.5 20.6
Rb 86 110 93 81 149 125
LREE HREE Sr 622 621 578 614 520 640
5 (La/ Ba 1598 1715 1698 1597 2926 2686
Yb)x  (Dy/Yb)s 393 ~ 493 1.72 ~ Th 10.0 8.8 9.1 8.9 12.8 12.5
5 340211 SEu 0.90 ~0.97 U 2.0 2.2 2.0 1.9 2.1 1.9
Zr 367 365 362 571 419 420
Eu Hf 8.0 7.4 7.9 11.7 8.9 8.5
6 Ga 15.7 18.7 19.1 14.6 15.5 17.7
Ba Th Pb Pb 17.6 15.9 18.5 15.5 22.0 22.2
Nb Ti Ni 15 14 15 15 12 17
Rb Ba Cr 29 30 26 30 10 25
21] cr Ni 8Eu 0.92 0.93 0.93 0.95 0.97 0.97
(La/Yb)x 17.1 16.6 15.8 16.8 21.4 21.4
10~30 pgrg  12~17 pg/g (Dy/Yb)y 1.19  1.20  1.16 119 120  1.20
[6] Cr >
S REE 238 233 226 227 316 316
1000 wg/g Ni>400~500 pg/g =
Sr
87Sr /89Sy (1)
£Nd( t)
3.3 Sr-Nd-Pb 1]
St Nd Pb 3 Nd Tomw 1.71~1.85Ga
4 Sr Nd adakite 1.6 ~2.1Ga !
¥Sr/%Sr( 1) 110 Ma 1.57 ~1.74 Ga ™
0.706 98 ~0.708 74 ena(t) Pb
-13.78 ~ —16.44 exa( t)-Sr/*Sr(t) Pb 206Ph /24Ph( ¢) 16. 585 ~16.719
7 v 27PhL /2%Ph (1) 15. 400 ~15. 411 *Ph/**Ph( t)
Nd 36.724 ~37.011 27Ph /2Ph( t) -**°Pb/
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Table 3 Sr and Nd isotopic compositions of Qingshan Formation volcanic rocks from Jiaolai Basin (¢ =110 Ma)
Rb(pg/g) Sr(pg/g) YRb /*Sr 81Sy /36y +20 81Sr /%Sy (1)
01SD163 93.1 703.2 0. 383 0.707 662 16 0.707 12
01SD165 101. 1 712.6 0.410 0.707 564 14 0.706 98
01SD171 118.8 554.9 0. 620 0.709 624 16 0.708 74
01SD172 135.8 716.9 0.548 0.708 998 16 0.708 22
Sm(pg/g)  Nd(pg/g)  '“Sm/'Nd Nd /MNd £20  '"Nd/"™Nd(t) exa(t) Tou(Ga)
01SD163 6.965 42.35 0.099 4 0.511 862 10 0.511 791 -13.78 1.71
01SD165 7.392 44,94 0.099 4 0.511 849 11 0.511 778 -14.03 1.73
01SD171 8. 127 52.03 0.094 4 0.511 740 7 0.511 672 -16.09 1. 80
01SD172 7. 847 49. 37 0.096 1 0.511 723 7 0.511 654 -16.44 1.85
4 Pb
Table 4 Pb isotopic compositions of Qingshan Formation volcanic rocks from Jiaolai Basin (=110 Ma)
Th U Ph 200p, / L0 207ph, / 120 208p}, / L0 200p, / 27p}, / 208p}, /
(ne/g) (pg/e) (mg/g)  ™Pb pl, pl, WPh(1)  ™Ph(r)  Ph(1)
01SD163 8.8 2.2 15.9 16. 605 3 15.411 2 36.954 6 16. 589 15.403 36.743
01SD165 8.9 1.9 15.5 16. 599 2 15. 407 2 36.943 6 16. 585 15. 400 36.724
01SD171 12. 8 2.1 22.0 16. 730 2 15.416 2 37.234 5 16.719 15.411 37.011
01SD172 12.5 1.9 22.2 16. 703 3 15.412 3 37. 196 7 16. 693 15. 407 36. 980
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