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PARTITIONING OF NI BETWEEN OLIVINE AND HIGH-MGO BASALTIC 
LIQUIDS; D. Elthon, Lunar and Planetary lnst., 3303 NASA Rd. 1, Houston, TX 
77058 and Dept. of Geosciences, Univ. of Houston, Houston, TX 77004. 

Olivine i s  the most abundant mineral i n  the Earth's upper mantle and the 
liquidus mineral phase for many basalts. As rs consequence, the understanding 
of magma production and fractionation processes requires that olivine-liquid 
equilibrium must be well understood and quantitatively applied. Recent 
syntheses of Fe-Hg equilibria between olivine and basal t ic  liquids [ 1,21 provide 
coefficients for the calculation of liquidus olivine compositions for a range of 
pressure, temperature and liquid compositions. 

The partitioning of Ni between olivine and liquid has been previously 
studied by many investigators [e.g., 3-81. Although earlier studies indicated 
that this distribution coefficfent was strongly dependant on temperature, Hart 
and Davis [7] demonstrated that the bulk composition of the liquid (particular1 y 
the MgO content) most strongly influenced the distribution coefficient, with 
temperature being only a second-order effect. 

Amongst these earlier studies, a discrepancy exists between the data of 
Hart and Davis [7] and Arndt 161 for basal t ic  liquids wi th high MgO contents (> 10 
wt.% MgO), wi th the data of Hart and Davis being systematically lower at a 
specified MgO content. This discrepancy potentially has important petrological 
implications because the Hart and Davis data suggest that most basal t s  are not 
derived from primary high-Mg8 basal ts  171, whereas the data of Arndt 161 do not 
preclude this possibility [g, 101. This study of the partitioning of  Ni between 
olivine and liquid for high-HgO basalt compositions was undertaken in  an 
attempt t o  resolve this discrepancy. 

The following series of experiments were undertaken at 1 atm under QFM 
oxygen fugaci t y  conditions. Natural basalt or komatii t e  compositions were 
chosen for starting compositions, with the natural samples doped with small 
amounts of Ni and (sometimes) olivine. The experiments were conducted on 
0.003-inch diameter Pt wire loops that were pre-saturated wi th Ni and Fe by 
immersion for "24 hours i n  a molten sample of the basalt being studied. The 
wlres were cleaned wi th HF and then presaturated two add1 tional tlmes befom 
the experiments reported here were conducted. This triple saturation 
eliminated Fe and Ni losses t o  the Pt-wire loop. Experimental run durations 
were generally 22-28 hours. Analyses of experimental charges were conducted 
wi th the ARL SEHQ electron microprobe at the Smithsonian Institution. Glass 
compositions, determined by routine analytical methods, are listed in  Table 1. 
The Ni contents of olivines and glasses were measured using high precision 
electron microprobe techniques. Operating conditions were 15 KV at 40 nA, 
with background measured on both sides of the peak. Counting times were 200 
sec/spot, with 20-40 spots per sample. The beam was slightly defocused for  
glass analyses to reduce damage to the glass. 
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The partitioning of Ni between olivine and natural high-MgO basaltic 
l iquids shows a strong compositional dependency simi lar to  that demonstrated 
i n  the Fo-Ab-An system t71. The D N ~  decreases from "10 i n  basalts w i th  10% 
MgO to  "3.5 i n  samples w i  t h  20% MgO (Table 1 ). The data in  Table 1, along w i th  
the data of Nabelek [81 and Arndt (61 are f i t  w i th  the following equation 
(r=0.97): 

D N ~  = y t . X  NiO i n  Olivine = 122.16 - 2.27 
wt.W NiO i n  Liquid MgO i n  Liq. 

These 1 atm data can be used fo r  quantitative modeling of olivine 
crystall ization a t  low pressures. High-pressure data on basal t s  and komatii tes 
[I 1,121 suggest that the pressure effect of th is distribution coefficient i s  very 
small, indicating that these data can also be used i n  the evaluation of melting 
processes (10-30 kbars) within the mantle. 
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