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A discussion on the low-Ca olivine phenocrysts in Middle Devonian picritic
lavas on the southern margin of the Altay Mountains
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Abstract: A total of nearly 100 m-thick picritic lava succession rarely seen in the world was recognized in the
Middle Devonian Beitashan Formation on the southern margin of the Altay Mountains. Serpentinized euhedral-
subhedral olivine phenocrystals are dominant in the picrites. Electron microproble analyses of the olivine phe-
nocrysts reveal their homogeneous composition, with Fo contents ranging from 79.8% to 81.8% and CaO con-
tents being extremely low (0~0.06% ), much lower than their values in typical arc picrites. Based on previous
experiments on Ca partitioning between olivine and silicate melt, it can be inferred that such low-Ca and low-Mg
olivine crystals might have been generated by crystallization of high-Si, low-Fe and low alkali basalts.
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Fig. 1 Regional sketch geological map of the southern margin of the Altay Mountains
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Fig. 2 Photomicrograph of picritic samples
a— b—
¢— d— Ol—

Cpx— Sp— Bn— Cp—
a—olivine phenocrysts with lots of cracks formed by effects of stress some of them having been replaced by serpentine with separated anhedral mag-
netite plane-polarized light ~b—numerous melt inclusions and some sulfides included in an olivine phenocryst plane-polarized light ~ c—subhedral
clinopyroxene phenocryst some of which includes small subhedral Cr-spinel crystals roundmass contains chiefly microcrystal clinopyroxene plagio-
clase and glass cross-polarized light ~ d—euhedral clinopyroxene phenocryst in a matrix of plagioclase clinopyroxene and glass plane-polarized

light Ol—olivine Cpx—clinopyroxene Sp—spinel Bn—bornite Cp—chalcopyrite
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1 wp %
Table 1 Microprobe analyses of olivines from picrites
SiO, AlLOs Cr,0;5 FeO MnO MgO CaO NiO Total Fo
1-1-01-c 38.86 0.00 0.00 18.58 0.30 42.19 0.00 100.00 80.19
1-1-01-b 38.10 0.00 0.00 19.02 0.35 42.11 0.00 99.63 79.78
1-1-01-c 38.18 0.00 0.00 18.64 0.28 41.95 0.01 99.07 80.05
1-1-01-b 39.13 0.01 0.03 18.06 0.35 42.32 0.00 99.93 80.68
1-2-01-¢ 38.23 0.01 0.01 18.72 0.30 41.78 0.00 99.06 79.91
1-2-01-b 38.25 0.00 0.00 18.91 0.32 42.36 0.01 99.87 79.97
1-2-01-c 38.51 0.00 0.00 18.04 0.31 42.80 0.00 99.69 80. 88
1-2-01-b 38.84 0.00 0.00 18.55 0.33 42.15 0.00 99.87 80.20
1-3-01-c 38.80 0.00 0.00 18.68 0.31 42.28 0.00 100.08 80. 14
1-3-01-b SJ04-22 38.51 0.01 0.00 18.94 0.28 42.21 0.00 99.98 79.89
1-3-01-c 38.38 0.00 0.00 18.61 0.28 42.89 0.00 100. 15 80.42
1-4-01-c 38.63 0.03 0.01 18.61 0.25 42.03 0.03 99.59 80.10
1-3-01-b 38.46 0.00 0.00 18.94 0.35 41.97 0.01 99.75 79.80
1-4-01-b 38.64 0.00 0.00 18.68 0.29 41.54 0.00 99.15 79.86
1-4-01-c 38.69 0.00 0.00 18.77 0.28 41.38 0.00 99.12 79.72
1-4-01-b 38.73 0.00 0.00 18.81 0.28 42.25 0.00 100. 10 80.02
1-5-01-c 38.33 0.01 0.01 19.27 0.26 41.73 0.01 99.62 79.43
1-5-01-b 38.67 0.00 0.00 19.01 0.26 42.00 0.00 99.94 79.75
1-5-01-¢ 38.40 0.01 0.02 18.67 0.26 41.86 0.04 99.29 79.99
1-5-01-b 38.51 0.01 0.02 18.81 0.31 42.17 0.05 99.89 79.99
10 38.56  0.00 00 17.09 0.26 4261 0.04  0.20  98.77  81.63
11 XJ21-22 38.36 0.00 0.02 17.3 0.3 42.50 0.05 0.23 98.82 81.37
12 38.65 0.01 0.00 16.97 0.31 42.85 0.06 0.26 99.12 81.82
23 38.81 0.00 0.01 17.38 0.42 42.15 0.00 0.17 98.94 81.21
24 XJ21-20 38.82 0.00 0.00 17.12 0.35 42.87 0.00 0.15 99.34 81.70
25 38.71 0.00 0.04 16.97 0.37 42.83 0.00 0.22 99.13 81.81
2 wp %
Table 2 Major element analyses of whole rock picrites
SiO, TiO, ALO;  Fe,O5 FeO MnO MgO CaO Na,O K,O P,0Os LOI Mg# CaO ALO;
LTS03-5 47.85 0.42 7.47 4.19 7.69 0.21 21.97  9.29 0.44 0.20 0.28 4.40 81 1.24
XJ21-18 48.27 0.306 5.45 5.34 6.25 0.30 25.42 7.86 0.32 0.23 0.20 5.80 84 1.44
20020 47.20  0.45 6.45 5.32 6.26 0.17 25.12 7.31 1.26 0.23 0.23 2.31 84 1.13
SJ04-21 46.01 0.48 7.90 7.10 4.96 0.19 22.75 9.64 0.44 0.17 0.35 4.09 82 1.22
SJ04-22 48.26 0.43 7.06 5.88 4.56 0.16 24.08 8.42 0.61 0.29 0.24 5.01 84 1.19
20005 47.44  0.42 9.16 3.69 6.58 0.17 22.22 9.42 0.56 0.11 0.23 3.07 83 1.03
20012 47.35 0.49 6.77 5.92 5.67 0.18 23.36 9.44 0.40 0.18 0.24 4.62 83 1.39
XJ21-20 45.92  0.71 8.67 5.15 6.37 0.25 21.56 10.46 0.50 0.16 0.26 3.62 81 1.21
XJ21-22 47.73  0.48 8.33 2.21 8.57 0.26 25.15 6.68 0.25 0.10 0.25 3.01 84 0.80
SJ04-29 48.41 0.61 7.34 3.17 7.15 0.19 22.86 8.92 0.69 0.34 0.31 3.27 84 1.22
XRF FeO  Fe,0O4
Thompson and Gibson
2000 Krishnamurthy et a/. 2000 Zhang et al. SiO,
2006 2 51% SiO,
CaO ALO;  <45% Le Bas 2000 FeO
1 7.9% 0.9%
Ca
SiO, 45 % Fo Fo
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