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Petrogenesis of the Mesozoic High-Mg Diorites in West Shandong .
Evidence from Chronology and Petro-geochemistry
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Abstract: High-Mg diorites occur widely in western Shandong: the Tietonggou and Jinling intrusions are typically represent-
ative. The weighted mean 2 Pb/*** U ages from LA-ICPMS zircon U-Pb dating results for early norite-diorite, late pyroxene-
diorite from the Tietonggou intrusion and biotite-diorite from the Jinling intrusion are (131. 4 =4. 9) Ma(n=15),
(134.5+2.3)Ma(n=13), (132. 8+t4. 2)Ma(n=12), respectively, implying that they were formed in the Early Creta-
ceous. The weighted mean *" Pb/** Pb age for round zircons from late pyroxene-diorite from the Tietonggou intrusion is
(2513+54)Ma(n=28), suggesting that the basement of the North China craton should exist in the research area. The high-
Mg diorites are characterized by enrichment in Mg” . Na, and light rare earth elements (LREE). They are poor in heavy
rare earth elements (HREE) and high field strength elements (HFSE) , being similar to adakite. The occurrence of the man-

tle peridotite xenoliths and the high-Mg feature for these intrusive rocks imply that their primary magma should be derived
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from the upper mantle. However, Sr-Nd isotopic compositions (I :

derivation of primary magma. The compositional difference between the diorites from the Tietonggou and Jinling intrusions could be
attributed to magma sources and partial melting degrees. It is considered that the Early Cretaceous high-Mg diorites were formed by

the mixed melting of the delaminated lithosphere (lithospheric mantle+crust) and asthenosphere, based on their geochemistry, the

0. 704 75— 0. 707 72; exa (t) values; — 3. 95 to

—13.30), depletion in HFSE, and the occurrence of the Archean inherited zircons suggest that crustal materials be involved in the

mantle-derived xenoliths, and the Early Mesozoic lithospheric evolutionary history of the eastern North China craton.

Key words: high-Mg diorite; chronology; geochemistry; Mesozoic; West Shandong.
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Fig. 1 Sketch geologic map of West Shandong
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Fig. 2 Cathodoluminescence (CL.) images of selected zircons from the high-Mg diorite in West Shandong
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Fig. 3 Concordia diagram showing age data from LLA-ICPMS U-Pb zircon dating of the high-Mg diorites in West Shandong
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Table 2 Elemental content and Sr-Nd isotopic composition of the Mesozoic high-Mg diorites from West Shandong

LW10-1 LW10-7 LWI11-1 LWI11-2 LWI11-3 LWI11-5 LWI11-13 LWI11-14 ZB7-1 ZB7-3 ZB7-6 ZB7-9
SiO; 59. 22 56. 72 56. 86 57.20 57. 14 59.17 59.75 59. 34 54. 00 54. 89 54. 88 54. 97
TiO; 0. 56 0. 64 0. 65 0.62 0. 64 0.58 0. 56 0. 56 0. 94 1. 05 1. 05 1. 04
Al O3 14. 35 14. 38 14. 31 14. 33 14. 26 14.79 14. 59 14. 60 12.92 12. 23 12. 33 12. 88
TFe2 03 6.37 7.93 7.81 7.52 7. 64 6.42 6. 29 6. 25 9.03 8. 87 8.71 8.76
MnO 0. 09 0.11 0.10 0. 10 0.10 0. 09 0.09 0.09 0.12 0.12 0.11 0.11
MgO 6. 34 6. 84 6. 80 6.72 6.70 5.98 6. 06 6. 21 9.76 9.03 8. 89 8.10
CaO 5. 58 7.41 7.09 6.97 6.95 5. 58 5.51 5.59 7.43 7.06 6.71 6. 55
Na, O 3.59 3.37 3.39 3.48 3.44 3.81 3.71 3.71 3.68 3.32 3.42 3.48
K;O 2.55 1.82 1. 96 2.03 2.07 2.35 2.44 2.42 1. 35 2.12 2.20 2.17
P05 0.19 0. 23 0.22 0.21 0.21 0. 22 0.19 0.19 0.37 0.41 0. 39 0. 37
LOI 0. 89 0. 45 0.52 0. 57 0. 64 1. 06 0. 74 1. 28 0.23 0.70 0. 90 1.08
99.73 99. 90 99.71 99.75 99.79  100. 05 99.93  100. 24 99. 83 99. 80 99. 59 99.51
Na; O/K, 0O 1. 41 1. 85 1.73 1.71 1. 66 1. 62 1.52 1.53 2.73 1.57 1.55 1. 60
Mg*# 66. 4 63.1 63.3 63.9 63.5 64.9 65.6 66. 3 68. 2 66.9 66.9 64.7
Li 32.7 24.9 26. 3 26.0 23.9 33.5 35.3 32.8 21.2 24.1 27.1 24.8
Be 2.14 1.52 1. 60 1. 64 1.70 1. 89 2.12 1.96 1. 44 1. 49 1. 40 1. 35
Sc 20. 2 27.9 27.0 26.6 26.6 20.1 21.0 19. 4 29.6 26.7 25.6 23.7
\% 145 189 185 175 181 147 151 142 213 203 198 193
Cr 469. 7 377.2 362.6 391.1 393.5 407.1 475. 8 447.5 718 598 619 481.6
Co 73 69 83 77 77 75 69 75 74 72 71 65
Ni 155 93 98 102 102 135 145 146 261 253 256 210
Cu 36. 6 70 47. 31.0 36.8 14. 2 29.4 26.7 34. 6 47.3 47.8 37.2
Zn 69. 4 78.1 77. 75. 77.6 62.6 71.9 66.5 99 130 96 128
Ga 20. 1 19.1 19.2 19. 3 19.2 19.9 20.5 19.3 18.0 18.2 17.7 17.8
Ge 1.43 1. 47 1. 43 1. 38 1. 41 1.33 1. 46 1. 36 1.57 1.54 1.52 1. 46
Rb 7.7 48. 94 51. 66 56.0 54. 4 68.1 73.6 67.1 36.17 50. 01 51. 41 45. 61
Sr 599 600 593 580 579 660 594 598 660 679 654 664
Y 14.0 15. 6 15.5 19.5 15.6 16. 8 14. 6 16.5 22.4 22.2 21.7 21.0
Zr 88.8 71.7 81.2 63.5 76.2 86. 2 118 93.0 111. 3 95.2 69.1 73.0
Nb 6. 88 5.35 5. 43 6.08 5.98 7.16 7.06 6.91 9.3 10.1 10. 4 10.0
Cs 2.27 2.44 2. 80 3. 14 2.97 2.18 3.47 1.54 1.51 1. 74 1. 38 1.63
Ba 881 749.0 779 733.1 820 937 894 874 849 907 964 931
La 23.4 21.9 21.9 22.8 22.1 26.1 23.9 23.7 27.9 28.1 27. 4 25.1
Ce 45.5 44. 4 44.1 45.8 45.0 51.4 46.1 45.5 60. 4 61.1 59. 8 55.1
Pr 5.01 5.16 5. 09 5.18 5.19 5. 81 5.07 4. 96 7.35 7.53 7.26 6. 80
Nd 20. 2 21.8 21.4 21.5 21.7 24.0 20. 4 20. 0 32.0 33.3 319 29.9
Sm 3.93 4. 34 4. 20 4.17 4.25 4.62 3.87 3.81 6. 55 7.05 6.67 6.17
Eu 1.13 1.25 1.22 1.19 1.21 1.28 1.13 1.13 1.82 2.02 1. 94 1. 80
Gd 3.49 3.78 3.74 3.76 3.78 4.15 3.54 3.43 5.92 6. 36 6. 06 5. 64
Tb 0. 45 0.52 0. 50 0.49 0. 50 0. 55 0. 46 0. 45 0.78 0. 84 0. 80 0.75
Dy 2.33 2.71 2.61 2.62 2.63 2.89 2.43 2. 36 3. 95 4.16 3.97 3.76
Ho 0. 45 0.52 0.51 0. 50 0. 50 0. 55 0. 47 0. 45 0.72 0.74 0.71 0.71
Er 1.17 1. 38 1.32 1. 33 1.34 1.45 1. 25 1. 20 1. 81 1. 82 1.75 1.71
Tm 0.17 0. 20 0.19 0.19 0. 20 0.21 0.18 0.17 0. 25 0. 25 0. 24 0. 24
Yb 1.17 1.35 1.32 1. 30 1.32 1. 38 1. 24 1.19 1.70 1. 62 1. 56 1.57
Lu 0.18 0.21 0.21 0. 20 0.21 0.21 0. 20 0.19 0. 25 0.24 0. 24 0.23
Hf 2.62 2.12 2.47 2.03 2.31 2.61 3.28 2. 80 3. 04 2.71 2.19 2.24
Ta 0. 57 0. 37 0. 39 0.43 0. 42 0. 50 0.51 0. 50 0.62 0.63 0. 65 0.63
Pb 16. 59 15. 58 16. 27 17. 00 17. 09 13.62 18. 31 15. 49 8. 67 20. 27 9.33 23.61
Th 7.54 5.01 5.26 6. 30 6.13 6.21 7.72 7.13 4. 06 3.20 3.07 3. 06
U 1.16 1.53 1.67 1. 95 1. 89 1.62 1.54 1. 26 1. 04 0.82 0. 70 0.75
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LWI10-1 LWI10-7 LWI11-1 LWI11-2 LWI1-3 LWI11-5 LWI11-13 LW11-14 ZB7-1 7ZB7-3 ZB7-6 ZB7-9
Sr/Y 42. 96 38. 46 38.18 29. 66 37.07 39.19 40. 57 36. 15 29. 52 30. 54 30. 15 31. 66
La/Yb 20. 03 16. 27 16. 52 17. 54 16. 84 18. 99 19. 27 19. 87 16. 40 17. 29 17. 59 16. 01
Nb/La 0. 30 0. 24 0.25 0. 27 0.2 0.27 0. 30 0. 29 0.33 0. 36 0.39  0.400
REE 122.53 125.11 123. 83 130. 66 125. 63 141. 49 124. 94 125.04 173.66 177.36 171.90 160. 51
LREE 99. 15 98. 86 97. 90 100. 72 99. 55 113. 25 100. 53 99. 06 135.91 139.09 134.89 124.93
HREE 23. 37 26. 25 25.93 29. 94 26. 08 28. 24 24. 41 25.98 37.75 38. 27 37.01 35.58
87Sr/86Sr  0.707 41 0.707 20 0.707 24 0.70750 0.70750 0.70770 0.70772 0.707 63 0.70506 0.70548 0.70544 0.70512
87Sr/86Sr(¢) 0.70672 0.70677 0.70678 0.70699 0.70700 0.707 15 0.70706 0.707 03 0.70477 0.70508 0.70503 0.704 75
M3Nd/"™Nd 0.51217 0.51199 0.51201 0.51189 0.51211 0.51213 0.51213 0.51227 0.51238 0.51233 0.512 25
end (1) —7.82 —11.36 —11.03 —13.30 —9.02 —8.47 —8.48 —6.04 —3.95 —4.83 —6.45
Ssm/Nd —0. 40 —0. 39 —0. 40 —0. 40 —0.41 —0.42 —0.41 —0.37 —0.35 —0.36 —0.37
Trom 1555 1893 1830 1987 1631 1560 1570 1498 1374 1429 1546
(DN (107%)  Sr-Nd . X-
; s (ICP-MS) ; Sr-Nd , MC-ICPMS.
" vV @ik ;
- B I A
0 SR 4L A ( ,2001).
_12F o4 1 1 -
€ ol * BEHIE Se.Co.Ni
Q — -3 — -3
% 6 L (93~261)X107°*C 2).
“ 4t Mg® (63~68),
T B 5 51
2 -
0 1 1 1 1 1 1 1 1
35 40 45 50 55 60 65 70 75 80 85 (Frey etal., 1978).
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