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Geochemical Characteristics of Gabbros in Beishan Area and
Their Deep Setting Implications
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Abstract Being the main type of mafic and ultramafic rocks in Beishan area the gabbros can be divided into three groups according
to the rare earth element patterns. The first group has high concentration of total REE with the enrichment and obvious fractiona-
tion of LREE. The second group with the lower total REE content than the first group has a smooth REE pattern. The third group
is slightly depleted in LREE and has the low total REE concentration. The gabbros from Beishan area are obviously enriched in LILE
such as Cs U and Pb and depleted in HFSE like Nb  some samples are depleted in Ta Tiand Zr  which implies that gabbros are
somewhat subduction-related. Both exg 0 and eng ¢ are positive suggesting that the primary magma was derived from sources of
depleted mantle. The obvious linear correlation between ratios of Th Sm and Th Nb shows continental hybrid processes. Geochemi-
cal characteristics indicate that gabbros were formed at different sub-settings along the active continental margin. The primary magma
assimilated the continental wall rock during its migration to the present site which changed the composition of the primary magma.
The gabbros resulted from the evolution of the hybrid magma. The Sm-Nd model age of the depleted mantle 1 can not represent
the chronological age of the gabbros.
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Fig.1 Distribution sketch of mafic and ultramafic in Beishan area
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1
Table 1 Analysis result of REE and trace elements of the gabrroite in the Beishan area 10°°
Da-2 Da-3 YM-11 X-24 SJ-15 SJ-16 DO-9 HSB-19 HSB-21 NQ-36
La 5.54 4.44 2.50 3.19 13.42 17.90 15.43 22.5 18.68 1.16
Ce 13.93 12.23 5.92 8.82 36.95 44.52 38.52 54.2 49.73 2.73
Pr 1.88 1.73 0.98 1.28 5.70 6.29 5.71 7.35 6.91 0.51
Nd 8.18 8.12 4.49 6.56 26.93 27.64 25.16 33.7 31.28 2.51
Sm 1.87 2.25 1.22 1.90 6.97 6.73 6.12 7.86 7.75 0.95
Eu 1.00 0.94 0.59 0.92 2.36 2.17 2.05 2.85 2.63 0.50
Gd 1.86 2.11 1.30 1.91 6.03 5.78 5.74 7.14 6.73 0.98
Th 0.33 0.39 0.25 0.40 1.14 1.13 1.08 1.33 1.33 0.23
Dy 2.52 2.87 1.81 2.76 6.64 6.75 6.64 7.75 7.53 1.67
Ho 0.49 0.59 0.36 0.54 1.25 1.41 1.22 1.42 1.37 0.35
Yhb 1.47 1.57 0.96 1.55 2.72 3.52 2.85 3.36 3.38 0.92
Lu 0.20 0.21 0.12 0.22 0.35 0.48 0.37 0.45 0.44 0.13
> REE 39.25 37.46 20.51 30.03 110.47 124.31 110.88 154.24 137.77 12.64
O0Eu 1.62 1.29 1.43 1.47 1.09 1.04 1.04 1.14 1.09 1.58
Ba 96.57 69.87 101.09 273.69 498.76 368.43 480.78 144 218.04 24.20
Rb 7.45 4.94 28.57 7.00 15.82 95.52 19.24 13.9 21.23 23.05
Cs 0.71 0.29 0.85 0.99 2.17 2.51 2.58 0.44 0.48 0.28
Th 0.95 0.68 0.60 0.43 2.12 2.64 3.42 3.28 3.62 0.55
Nb 3.98 2.34 0.88 3.18 20.14 9.66 15.47 31.2 25.82 0.62
U 0.27 0.29 0.25 0.19 0.98 0.74 1.16 0.84 1.03 0.14
Ta 0.19 0.11 0.05 0.16 1.00 0.44 0.78 1.33 1.26 0.04
K 1202.90 829.58 1327.33 663.67 1451.77 5516.73 1866. 56 1534.7 1493.25 456.27
Pb 6.71 4.90 6.67 4.86 9.24 13.12 6.43 19.3 5.90 3.94
Sr 307.88 271.20 328.14 246.48 231.17 362.79 250.83 286 251.86 131.38
Zr 56.26 48.39 18.32 43.86 195.11 203.76 158.96 205 202.38 11.19
Hf 1.45 1.38 0.60 1.20 5.19 4.46 4.44 5.25 5.51 0.40
P 480.07 436.42 130.93 305.50 1134.70 1571.13 1003.77 1352.9 1221.99 87.28
Ti 7493.74 4496.25 2398.00 6654 .44 17265.58  13788.49  14028.29 19903.4 18104.88 2158.20
ICP-MS
Ta Ti Nb Ta Ti 1010 2
2.3 Sm-Nd Sm Nd 3Nd " Nd
2 Sm Nd Sm Nd
Sm-Nd 0.2338 ~ 0. 2836 ¥ Nd " Nd 0. 512659 ~
Sm-Nd MAT- 0.512757 Lr Antilles
261 HONd "Nd - 0.7219 Rollison 1993
2 Sm-Nd
Table 2 Sm-Nd isotopic composition of gabbride in Beishan region 10°°
Sm Nd  Sm Nd '¥Sm "Nd  '"Nd "Nd 1o tom ena 0 ena ¢
Mz-29 3653 15.62  0.234 0.1415 0.512659 15 1062+15  0.4096  7.94
Da-2 1.731 6.104 0.284 0.1716 0.512757 11 1421 £ 40 2.321 6.92
Da-3 2.135 7.778 0.274 0.166 0.512718 7 1379+ 19 1.561 7.01
Sm-Nd 2001 MAT-261 H4ONd "Nd=0.7219

10*[0
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