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INTRODUCTION Accretionary rims have been reported (1) to be found 
around chondrules, chondrule fragments and some isolated olivine 
grains. Experimental production of accretionary rims around 
chondrules has been limited (2,3) . Connolly and Hewins (3; this 
volume) have shown that it is possible to produce accretionary rims 
either by having a cooling charge encounter a dust cloud near or 
below its solidus or by sticking dust to a charge and reheating. 
(3) argued for rim-forming during initial chondrule cooling, but 
the production of accretionary rims around isolated olivine grains 
may require a reheating event (1,4). We present below data from 
experiments that produced accretionary rims around isolated olivine 
grains. 

EXPERIMENTS Experiments were performed on a DT-31-VT-OS vertical 
muffle tube furnace at 1 atm. The oxygen fugacity was maintained at 
0.5 log units below the Fe-FeO buffer curve by a mixture of high 
purity CO and CO . Isolated olivine sand grains from the Hawaiian 
islands (Fo 89-92) and olivine from Zabargat (Fo90) were used. 
Fa slag material with a grain size range from 23-45pm (in 
diiggter) was utilized as rim dust. Accretionary rims were formed 
around olivines by two methods: (1) Olivines were attached to the 
sample rod by a Pt/Rh wire and lowered into the hot spot of the 
furnace. Dust was then puffed (3) into the furnace. (2) Olivines 
were again attached to the sample rod by a Pt/Rh wire, then dipped 
in acetone and covered with Fa slag dust. Then the dust-covered 
grains were placed into the h 0 $ ~ 2 ~ o t  of the furnace. 

RESULTS Both methods were effective in producing rims (that were 
virtually identical) on both types of olivines. Table 1 lists the 
experimental data. 

DISCUSSION Isolated olivine grains are believed to be either the 
product of condensation from a nebular gas (5) or fragments from 
chondrules (6). The nature of this research is not to argue the 
origin of these grains but to understand some of the processes that 
may have acted on the grains after their creation. We have produced 
accretionary rims around isolated olivine grains by the same two 
techniques that produce rims around chondrules (3). As isolated 
grains are observed in chondrites with rimmed chondrules (I), 
isolated grains may have experienced similar processes as 
chondrules did within the nebula. The nature of the isolated 
grains, therefore, is a clue to the nature of the process producing 
accretionary rims. 

If the grains are condensates, then rims could have been 
aquired during the cooling cycle. Dust encountered during this time 
period would sinter to the isolated grain, and the type of rim 
(i.e. fine vs coarse grainned rims) would depend on the type of 
dust sampled in a particular area of the nebula. These same grains 
could also acquire dust long after they condensed as explained 
below. 
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If the isolated grains were derived from chondrules by 
fragmentation (or if they were cold condensate grains) the 
reheating model would seem the more likely mechanism for producing 
accretionary rims. If the grains have metamorphic zoning and are 
rimmed, then by the arguments of (4) reheating could have been the 
mechanism. If reheating formed the rims, then heating events less 
severe than the chondrule-forming event occurred. 

The key observation is that within the same thin section of a 
chondrite, and from chondrite class to chondrite class, 
accretionary rims can be observed on chondrules, chondrule 
fragments, and some isolated grains. This indicates that similar 
processes were operating in different areas of the nebula. Future 
thinking should focus on finding a mechanism which produces rims 
for all type of objects. 

CONCLUSIONS If isolated olivine grains are chondrule fragments, 
their accretionary rims have probably been sintered in a reheating 
event (which would not be necessary for cooling condensate grains). 
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TABLE 1 
.................................................................. 
Charge # Grain Type Method Heating Temp. Heating Time Results 
------------------------------.------------------------------------- 

489 Olv. Sand Rubin 1031:~ 5 mins. Rim 
490 Olv. Sand Puff 103lOC 5 mins. No Rim 
491 Zabargat Puff 103lOC 5 mins. Rim 
4 92 Zabargat Puff 103lOC 5 mins. Rim 
4 93A Olv. Sand Puff 103lOC 2 mins. Rim 
4938 Zabargat Rubin 103lOC 2 mins. Rim 
4 94 Zabargat None 1031 C 5 mins. No Rim 
A 

Note: This charge was a test for thermal modification of an 
isolated olivine grain without rim dust. 
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