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THE CHONDRlTlC REGOLITH BRECCIA (H3-6) ACFER 153: 
NUCLEAR TRACK INVESTIGATIONS J. Romstedtl and K. Metzlt 
Wilhelrn-Klemm-Str. 10,48149 Munster, Germany; Museum fur P 
sitat, Invalidenstr. 43, 101 15 Berlin, Germany. 

A single piece of this meteorite weigh ing -21 1 g was discovered in 
the Algerian Sahara. This meteorite is one of 400 individuals found during 
the last four years in this area. At first this meteorite was classified as an 
ordinary H 3.8 ordinary chondrite ( I ) ,  but our recent petrographical and 
nuclear track investigations revealed that this sample represents a chon- 
dritic breccia containing exotic clasts, solar flare irradiated grains in 
addition to a considerable amount of solar wind implanted noble gases 
(pers. corn. SCHULTZ 1993). Hence, this meteorite should be classified 
as a H3-6 regolith breccia. 

Results and conclusions: 
Petrcxaraphy This meteorite consists of chondrules and chondrule 
fragments with minor amounts of identifiable lithic clasts, embedded in a 
fine-grained clastic matrix. One lithic clast (clast A; Fig.5) represents a 
H6 fragment with equilibrated olivines (Fa 0 = 20.5 mol %) and feldspar 
intergrowths (0 = Ab80A111~0r~~) with sizes of single feldspar grains in 
the order of 100 pm. Due to the scarcity of lithic clasts of high petrologic 
type and their small size, the typical dark and light structure of chondritic 
regolih breccias is not visible in handpieces of this meteorite. 
Two exotic lithic clasts were discovered, one of which (clast B; Figs.1, 5) 
represents an amoeboidal shaped impact-melt breccia clast with spinifex 
texture. Its skeletal, unequilibrated olivines (Fa = 13-22 mol %) are em- 
bedded in a glassy mesostasis that partly shows devitrification features 
like dendritic pyroxenes. This clast contains several angular olivine frag- 
ments that seem to have been admixed to the melt. The second exotic 
clast (Fig.2) represents a fragment of a friction breccia vein. This frag- 
ment shows a layered texture of alternating clastic and crystallized layers. 
The latter contain finely distributed metallsulfide beads indicating the 
immiscibility of metallsufide melt and silicate melt. 
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Fig.1 BSE image of a melt-breccia. Fig.2 BSE image of a friction-breccia. 
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Nuclear track investiaations The track investigations were performed using both grain separates and thin 
sections (for in situ studies). 110 transparent olivines were picked from a 60-200 pm sieve fraction, mounted in 
epoxy, polished and etched for about 4 hours in boiling WN solution (2). The etching time for the thin sections was 
reduced to 1 hour to preserve small and/or heavily irradiated olivine grains from destruction. The grain separate 
does not contain preirradiated grains. The observed track density distribution (40 grains, Fig.3) with a mean track 
density of about 1.5 x l o 6  and a variation factor of 3.9 can be traced back exclusively to the meteroid transit ir- 
radiation. 
One large thin section (- 2.6 cm2) contains only two preirra- 15 

diated grains, both of which have grain sizes below 10 pm. 
These two grains are located in a small inclusion that can be 
interpreted as a breccia-in-breccia structure. In the smaller 
section (- 0.7 cm2) we identified an elongated area of -2 mm 
wideness containing 39 heavily irradiated mineral and lithic 9 
fragments (Fig.5). This area, that contains the H6 clast and the 
impact-melt breccia clast (clasts A, B; Fig.5) described above, ' z' is petrographically indistinguishable from other parts of the 
meteorite. Whereas the H6 clast does not show any indication 6 

for a preirradiation, the impact-melt breccia clast was clearly 
irradiated by solar flares at some time at the parent body 
surface, prior to its final incorporation into the present regolith 
breccia. The solar flare irradiation of this clast is indicated by a 
steep track densit-y gradiet (Fig. 4) of-about one order of 
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magnitude (2x10~ to 3x10' trackslcmZ) on a 100 pm scale. 

The reason for the missing preirradiated olivines among the 40 
separated and epoxy mounted grains is their scarcity. This 
observation underscores the importance of in-situ nuclear track 
investigations of meteorites using large polished thin sections. 

References: (1) Bischoff A. et al. ( I  992), LPS XXII, 107. (2) 
Krishnaswami S. et at. (1 971), Science 174, 287. 
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Fig.3 Track densities determined in a separate 
of olivine grains. Tracks were only 
produced during transit. 

Fig.4 SE image of a solar flare irradiated melt- I mu 

breccia.The steep track density gradient from the Fig.5 Sketchmap of a thin section. The triangles show 
edge to the centre is clearly visible. the inhomogenious distribution of preirradiated 

grains. 
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