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PRELIMINARY RESULTS OF MN PARTITIONING EXPERIMENTS ON 
MURCHISON ANALOGUES; Joseph S. BOESENBERG and Jeremy S. DELANEY; Dept 
Geological Sciences, Rutgers University, New Brunswick, NJ 08903 

INTRODUCTION: Eucrites, howardites, and diogenites have FeIMn ratios between 
30 and 45, while carbonaceous chondrites have much higher values between 90 and 150. [I] 
first showed that basaltic achondrites could evolve from a precursor chondritic material 
through simple partial yelting. These experiments indicated that chondritic material heated to 
temperatures near 1180 C with a fugacity of one log unit below the iron-wiistite buffer curve, 
produced a eucritic mineralogy that contained olivine, pigeonite, plagioclase, spinel, glass, and 
metal. The partial melting experiments of 121 on anhydrous Murchison and Allenode also 
showgd that HED compositions were produceable at temperatures between 1130 C and 
1325 C with fugacities below and above the iron-wiistite buffer curve. However, the MnO 
abundances of [2] were too low to produce suitable Fe/Mn ratios for HEDs. We present below 
our results of gartial meltingoexperiments on Murchison analogues that involved temperatures 
between 1180 C and 1580 C and fugacities below the iron-wiistite buffer curve. Our 
experiments resulted in MnO abundances nearly twice that of 121 and indicate that the 
production of basaltic achondrite-like FeIMn ratios from precursor chondritic material are 
possible. 

METHODS: To determine whether the initial FeO and MnO abundances within 
carbonaceous chondrites needed modification by some MnO enrichment process prior to 
melting to produce eucritic ratios, four analogues with varying FeIMn ratios were prepared 
from oxides. Compositions with initial FeIMn ratios of 140 (actual Murchison ratio), 100, 60, 
and 20 were used. The ratios, based on analyses by 131, were calculated with respect to the 
total iron within Murchison, not just the bulk FeO it contained, and were then normalized for 
the seven oxides of SiO2, A1203, Cr203, FeO, MnO, MgO, and CaO that were contained 
within our compositions. The oxide mixes were then ground into fine powders, made into 100 
mg pellets, suspended on platinum wire, and placed into a Deltech vertical muffle tube 
furnage. The f(02) was calibrated for 0.5 log units below the iron-wiistite buffer curve at 
1600 C using a CO/C02 gas mixture and was left at this constant gas ratio for all runs. The 
charges thus underwent slightly different fugacities at different temperatures, but were always 
between 0.5 and 1.0 log unit below the iron-wiistite buffer curve. Chargcs 005-012 were 
melted in the furnace at 1580 C for 0.5 hours and then cooled at 1800 Clhour to their 
respective isothermal temperature (Table 1). All charges were quenched from their isothermal 
temperatures. Charges 003-016 were air quenched, while 017 and 019 were water quenched. 
Due to time constraints some experiments did not reach equilibrium. The final compositions 
were analyzed by electron microprobe using an accelerating voltage of 15kv and a beam 
current of 10nA. 

RESULTS: Iron loss to the platinum wire was the major problem i$ the experiments. 
Preliminary estimates indicate approximately 5- 15 FeO loss at 1 180 C with amounts 
approaching 90% FeO loss at temperatures of 1580 C and fairly long duration. Subsequent 
low temperature experiments will be run using iron wire, to minimize this problem. Our 
Fe/Mn 140 experiments yielded eucritic MnO abundances of 0.4 to 0.7 wt% in the glasses, 
0.4 to 0.5 wt% in the olivines, and 0.4 to 0.7 wt% in the pyroxenes. Higher MnO abundances 
were found in the Fe/Mn 100, 60, and 20 experiments. The final FeIMn ratios from the 
FeIMn 140 experiments were generally between 10 and 60 within the glasses (Fig. 1) and 20 
to 80 in the olivines (Fig. 2). 

The exact reason why our experiments yielded different MnO abundances than 121 is 
not yet clear. A variable may be that our experiments involved oxide compositions, while [2] 
started with natural Murchison. 

CONCLUSIONS: Eucritic MnO abundance~~and FeIM? ratios are produceable from 
chondritic source material at temperatures from 1180 C to 1580 C under reducing conditions. 
Although our experiments did not reproduce [l] or [2] exactly, they did demonstrate further 
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the possibility of HED origins from precursor carbonaceous chondritic material through simple 
partial melting. 

Future experiments investigating Fe/Mn ratios and HED origins will contain (I)  longer 
run times to insure equilibrium; (2) an expanded oxide composition to include NiO, TiO2, and 
Na2O; (3) Fe-wire to hold the low temperature experiments; (4) a greater range of oxygen 
fugacities; and (5) water quenching of all charges. 

REFERENCES: [I]  Stolper (1977) GCA 41, 587-61 1; [2] Jurewicz et al. (1992) GCA 
in press; 131 Jarosewich (1990) Meteoritics 25, 323-337. 

Table 1 

Charge 
003 
004 
005* 
006" 
007" 
008" 
009" 
0 1 Of 
01 l* 
0 12* 
0 13 
0 14 
015 
0 16 
017 
0 19 

Fe/Mn  ern^'^ (Time in hrs) 
140 1253 (47) 
140 1300 (21) 
20 1580 (0 .5)  >) 1325(16.5) 
6 0 1580 (0 .5 )  )> 1325(16.5) 

100 1580 (0 .5 )  >> 1325(16.5) 
140 1580 (0 .5 )  >) 1325(16.5) 
140 1580 (0 .5 )  >) 1180(40.5) 
100 1580 (0 .5 )  >) 1180(40.5) 
6 0 1580 (0 .5)  >> 1180(40.5) 
2 0 1580 (0 .5)  >) 1180(40.5) 

140 1180 (39) 
100 1180 (39) 
6 0 1180 (39) 
20 1180 (39) 

140 1580 (1 )  
140 1580 (10) 

Phases Present 
gl+oli+pyx+sp+mtl 
gl+oli+sp+mtl 
gl+oli+pyx+mtl 
gl+oli+pyx+mtl 
gl+oli+pyx+mtl 
gl+oli+pyx+mtl 
gl+oli+pyx+mtl+(sil) 
gl+oli+pyx+mtl 
gl+oli+pyx+mtl 
gl+oli+pyx+mtl 
gl+oli+pyx+sp+mtl+plag+(sil) 
gl+oli+pyx+sp+mtl+plag+(sil) 
gl+oli+pyx+sp+mtl+plag+(sil) 
gl+oli+pyx+sptmtl+plag+(sil) 
g 1 
g 1 

Fe/Mn =starting composition's ratio based on total Fe. 
(sil) =relic silica grains found. * =melted at 15tj0 C for 30 minutes and cooled to respective isothermal 
temperature at 1800 C/hr. 
The following charges were run simultaneously: (005 & 006); (007 & 008); (009- 
012) ; (013-016). 
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