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THE PRODUCTION OF ACCRETIONARY R I K  AROUND CHOEJDRULES BY DROP 
QUENCHING INTO DUST: A TEST FOR PARENT BODY ORIGIN. Harold C. 
Connolly Jr. and Roger H. Hewins. Dept. Of Geological Sciences, 
Rutgers Univ., New Brunswick, NJ 08903. 

INTRODUCTION Accretionary rims around chondrules have been 
produced by three different methods (1,2). The methods of (2) test 
for a nebular origin of accretionary rims while the method of (1) 
tests for a parent body mechanism for rim production, by impacting 
chondrules at high velocities into a parent body. The data 
presented below also test for the production 02 accretionary rims 
on a parent body, but by low velocity (9.8 m/s ) impacting. 

EXPERIMENTAL TECHNIQUES 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 unit below the Fe-FeO buffer curve with high 
purity CO and C02. Synthetic chondrules were manufactured from Type 
I1 cgondrule cogposition (3). Charges were initially melted at 
1514 C aad 1532 C for 30 mins. and cooled at 500°c/hr. At 1 0 0 0 ~ ~  
and 1127 C, charges were drop quenched from the furnace into a 
bucket of FalOO slag dust of 0-250pm. 

RESULTS Both charges produced rims but only on the side.of the 
charge that first encountered the dust. Charge 440 (Fig. 1) was 
removed from the dust 2 minutes after it was quenched into the dust 
and produced a very thin, very discontinuous rim. Charge 446 (Fig. 
2) was removed from the dust 5 minutes after quenching and produced 
a slightly thicker, but again discontinuous rim. 

DISCUSSION The purpose of these experiments was to simulate 
cooling chondrules quenching onto a regolith of a parent body at 
low velocities. Our preliminary experiments show that 
discontinuous, nonconcentric accretionary rims can be produced 
around synthetic chondrules by drop quenching synthetic chondrules 
into a bucket of dust. The thickness of the rim appears to be 
related to how hot the charge was when it was quenched. To attempt 
to produce concentric rims around the charge, the bucket would have 
to be shaken so that dust would fall around the sides of the charge 
immediately on impact. Preventing a spherule from radiating its 
heat to space may be possible. However, concentric rim production 
would require either that chondrules were: (1) rolled around on/in 
the regolith; (2) dust (and perhaps chondrules) continued to rain 
onto the regolith thus covering over the chondrule or (3) as soon 
as the chondrule came in contact with the dust on the regolith some 
violent action occured that covered over the chondrule(s) with 
dust. 

If chondrules rolled around on a regolith it would be 
difficult to maintain the amount of heat required to sinter enough 
material onto the chondrule to produce a rim. If dust was to 
continue to rain onto the regolith and cover over the chondrule, 
then it would have to be an intense rain that quickly covered over 
the chondrule in a few seconds before its heat was lost to the 
surrounding dust or the nebular gas. It is difficult to believe 
that chondrules were totally covered by dust as soon as they 
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contacted the regolith. Based on avaliable experiments, if 
concentric accretionary chondrule rims were produced on parent body 
surfaces, hypervelocity impact is required (1). However, we prefer 
nebular mechanisms (2) . 
CONCLUSIONS It is possible to produce discontinuous accretionary 
rims around synthetic chondrules by drop quenching them into dust. 
If this technique is to explain natural concentric or layered 
accretionary rims, a mechanism for covering chondrules with dust 
instantaneously on contact with the regolith, to prevent heat loss 
to the nebula, must be discovered. 
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