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Geochemical characteristics of the komatiites in Mengyin, Shandong
Province, and their implications

CHENG Su-hua, LI Jiang-hai, CHEN Zheng and NIU Xiang-long
( The Laboratory of Orogenic Belts and Crustal Evolution, Ministry of Education, Peking University, Beijing 100871, China)

Abstract: Mengyin komatiites are characterized by typical spinifex texture, high MgO, low TiO,, and unde-
pleted Al. They show positive Rb, Ba, Sr and U anomalies, depleted LREE, flat HREE and low total REE
content. There occurs fractionation of HFSE from REE, and Nb/Nb™ is positive. These data indicate that the
source of komatiites is depleted in LREE and enriched in HFSE. Fractionation of HFSE from REE also shows
that the plume could not have come from the mantle source area where olivine, pyroxene and garnet or majoritite
were dominant. The latest Sm-Nd isotopic data of Mengyin komatiites not only prove that komatiites were de-
rived from a prolonged depleted mantle but also indicate that the plume only underwent very insignificant assimi-
lation of old continental crust. It is inferred that such a magmatic event might have constituted a component part
of the continental growth in late Archean.
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Fig.1 Geological sketch map of Mengyin komatiites in Shandong
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12 Fig.2 Measured geological section of the komatiites in
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Table 1 Bulk compositions of the komatiites in Mengyin Shandong
K-15 K-20 K-21 K-24 K-26 K-28 K-31 K-35 K-18 K-25
wp %
SiO, 46.72 46.46 47.09 47.37 47.10 47.40 46.45 46.18 47.22 46.31
TiO, 0.17 0.17 0.15 0.17 0.19 0.18 0.18 0.17 0.19 0.16
ALO; 5.07 5.37 4.72 4.92 4.78 4.74 5.57 5.02 5.17 4.16
Fe,05 10.5 9.99 10. 66 10.33 10.39 10.31 10.24 10.49 10.05 11.63
MnO 0.15 0.15 0.15 0.15 0.15 0.15 0.14 0.14 0.15 0.15
MgO 31.02 31.73 30.66 30.63 30.52 30.23 32.22 32.27 30.56 32.07
CaO 5.43 5.26 5.70 5.58 6.00 6.11 5.33 4.95 5.72 4.65
Na,O 0.45 0.37 0.44 0.39 0.42 0.42 0.39 0.32 0.47 0.40
K,O 0.04 0.05 0.03 0.03 0.03 0.03 0.03 0.02 0.03 0.03
P,0Os 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Cr 0.27 0.27 0.23 0.26 0.25 0.25 0.28 0.26 0.26 0.23
Ni 0.16 0.16 0.15 0.16 0.16 0.16 0.16 0.17 0.15 0.18
Total 100 100 100 100 100 100 100 100 100 100
wp 107°
Ni 1472 1481 1428 1441 1447 1432 1458 1554 1422 1632
A% 103 104 95 101 103 104 103 98 106 94
Cr 14.39 10.90 11.01 12.23 10.16 10.91 9.82 11.15 12.29 9.53
Rb 2.74 5.42 7.54 1.99 1.31 1.83 1.34 1.07 1.92 1.70
Sr 28.71 27.31 36.74 35.31 28.65 31.52 21.55 30.65 27.36 23.79
Zr 8.09 6.34 7.92 7.57 7.60 7.65 5.84 6.55 7.49 6.27
Nb 1.05 0.95 1.05 1.05 0.94 0.96 0.75 0.94 1.12 0.86
Cs 0.86 1.37 0.72 0.89 0.37 0.43 0.42 0.71 0.76 0.60
Ba 22.73 17.40 15.52 37.51 18.60 19.20 12.27 45.47 18.77 24.05
Hf 0.17 0.14 0.16 0.15 0.14 0.15 0.12 0.15 0.15 0.12
Ta 0.06 0.05 0.05 0.05 0.05 0.05 0.04 0.07 0.06 0.04
Th 0.08 0.06 0.13 0.08 0.07 0.08 0.05 0.08 0.08 0.06
U 0.07 0.06 0.13 0.10 0.06 0.11 0.07 0.11 0.08 0.07
La 0.34 0.30 0.51 0.30 0.41 0.38 0.29 0.27 0.39 0.32
Ce 0.82 0.75 1.14 0.75 0.95 0.94 0.71 0.70 0.87 0.75
Pr 0.15 0.15 0.21 0.14 0.19 0.19 0.14 0.14 0.17 0.15
Nd 0.74 0.73 0.94 0.67 0.89 0.90 0.66 0.65 0.85 0.73
Sm 0.28 0.29 0.32 0.23 0.33 0.32 0.26 0.25 0.31 0.25
Eu 0.12 0.11 0.14 0.10 0.14 0.15 0.10 0.11 0.13 0.11
Gd 0.39 0.39 0.44 0.32 0.45 0.45 0.35 0.37 0.45 0.36
Th 0.08 0.08 0.09 0.07 0.09 0.09 0.07 0.07 0.09 0.07
Dy 0.57 0.59 0.61 0.46 0.64 0.63 0.49 0.56 0.64 0.49
Ho 0.13 0.14 0.14 0.10 0.14 0.14 0.12 0.12 0.14 0.11
Er 0.37 0.39 0.37 0.29 0.39 0.40 0.32 0.36 0.42 0.31
Tm 0.06 0.06 0.06 0.05 0.06 0.06 0.05 0.05 0.06 0.06
Yb 0.38 0.38 0.39 0.31 0.41 0.40 0.34 0.36 0.42 0.32
Lu 0.06 0.06 0.06 0.05 0.06 0.06 0.05 0.06 0.06 0.05
30.23% ~32.27% Ni 1422x10 °~1 633 %
10°° Cr 2300%x10 ©~2700x10 ¢ TiO, Munro
0.15% ~0.19% SiO, =42.42% ~44.04% Rollinson 1999
Na,O+ K, O=0.34% ~0.50% <1% Na,O + K,O =
6.42% ~ 8. 24% 7.5% ALO; TiO, = 0.34%~0.50% <1% Rb=0.25%x10%~0.93x
25.50~30.00 >20 Le Bas 2000 10 ©Sr=14x10 °~25x10"° NapO=0.25% ~

Jensen 1976
MgO —CaO— A1203

Fe+ Ti

—Al—Mg Mg

0.50% K,O=0.02% ~0.03%
A1203 MgO
4

Na20 KzO
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Fig.4 Covariant diagram of the komatiites in Mengyin Shandong
Rb Ba Arndt 1995 5
Sr U Nb Ta Zr Hf La Yb yv=0.51~0.88 La Sm y=0.65—~0.82
Gd Yb x=0.83~0.91 Eu Eu”" =1.00~1.14
5 Zr Y=1.82~2.68 Nb Y=0.26
McDonough et al. 1992 ~0.37 Nb Th=28.28~16.60 Zr Nb = 6. 68 ~
@® 8.13 Nb Nb* =1.72~3.37 Zr Zr* A1 Hf H{" =
0.65~0.91
Sm-Nd
Carleton eNd -0.4~+
Kerr et al. 1996 3.6 + 3.3 Polat
Parman 1997 @
3.84%X10 6~5.42x10°°
Hollings 1999 Lesherand 4
100

—

/R R 8

4.1

0.1
Rb Ba Th U Ta Nb La Ce Sr Nd Hf Zr SmTi

5
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Fig.6 Chondrite-normalized REE patterns of the komatiites in Mengyin Shandong
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