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SOME OBSERVATIONS ON TBE PETROLOGY OF ENSTATITE 
C H O N D m S  PCA91020 AND EET87746 WITH IMPLICATIONS FOR CHONDRITE 
FORMING PROCESSES. Lofgren, Gary E., SN4, NASA-JSC, Houston, TX 77058 and John 
M. DeHart, Energy Laboratories, Inc., 254 N. Center St., Casper, WY 82601. 

Enstatite chondrites provide an important contrast with the ordinary variety because they define a 
different set of formation conditions. Renewed interest in enstatite chondrites has been generated by the 
recent increase in the number of type 3 samples that have been collected in Antarctica We report here on 
two such meteorites that have important features bearing on the origin of this class of meteorites. 

PCA9 1020 is an EL3 chondrite [I]. It is a large sample (>I748 grams) and appears to be a breccia 
Three components are evident in polished section PCA91020,5. One is a clearly recognizable, rounded 
clast approximately 3 mm in diameter. The rest of the meteorite is best divided into domains (I & 11) 
because it is not clear what is clast and what is host. The two domains are approximately equal in area on 
the polished section and are not readily visible macro- or microscopically. They are most apparent in CL 
images. Once recogtllzed in CL, the boundaries can be d i m e d  microscopically with one of the domains 
displaying extensive shock features. Examination of the surface of the meteorite reveals several clasts 
readily seen with the naked eye. One obvious clast is approximately 2 cm in diameter. examination reveals 
Rounded objects approximately 1 cm in diameter can be identified with the microscope by subtle 
differences in color and are most likely also clasts because of their size. There is also several large 
metalJsulfide objects several mm in diameter. Smaller hgments and apparent chondrules can be seen with 
dimensions of a mm or less. 

Domain I is characterized by anomalously high percentages of cryptocrystalline and barred olivine- 
pyroxene chondrules, and low amounts of porphyritic pyroxene chondrules [2]. The pyroxene has 
dominantly red CL. There is one metallic chondrule that is approximately 1.6 mm across. The chondrules 
display mild shock features and alteration. The overall CL appearance of the chondrules is more like that 
of EH not EL, but there are a few EL like chondrules. The matrix on the average has a higher percentage of 
blue CL pyroxene than the typical EH chondrites, but again more like EH than EL [3]. 

Domain 11 has the violet-blue CL that typifies the EL3's [3]. The contact between domains I and II 
is sharp and is marked by a zone of particularly fine grained clastic material that appears to be dominantly 
in domain I. Domain II contains no barred chondrules, but 28% of its chonddes are radial pyroxene [2]. 
No other chondrite examined in this study has more than 16% radial pyroxene although Y-691 is reported 
to have a similarly high percentage of radial chondrules [4]. In addition, Domain II contains numerous 
porphyritic olivine chondrules, which are concentrated in one area rich with porphyritic olivine-pyroxene 
chondrules. The chondrules commonly exhibit much more extensive shock and weathering features than 
seen in domain I. 

The obvious clast (2.6 x 3.3 mm) constitutes approximately 10% of the entire thin-section with a 
sharp boundary between it and the surrounding Domain I. It has uniformly bright red CL suggesting all the 
pyroxenes contain significant CL activators such as lattice site defects caused by crystal growth and 
incorporation of Mn and Cr. Its matrix is composed of crystal fragments and spherical blebs of intergrown 
metal and sulfide. The crystal fragments are not enclosed in the usual fine gained material, but a very 
small amount of interstitial glass. There is one large PP chondrule (an oblate spheroid 1.5 x 2 mm) that 
contains elongated, skeletal pyroxenes and minor skeletal olivine. There are also hints of smaller 
porphyritic pyroxene chondrules 

The rounded metdsulfide particles and interstitial glass in the indicates partial melting at 
temperatures in excess of the solidus temperatures of 1300-1350 for minutes to hours. Experiments on 
melting of Indarch [5] suggest that even higher temperatures are required. Melting for periods up to hours 
are required in excess of 1425 to produce such rounded concentrations of metdsulfides and partial melting 
in the matrix. These temperatures would most likely occur on the parent body rather than during the 
nebular event because chondrule and matrix have been aggregated prior to te melting event 
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If domain I is EH material then we have the first occurrance of EH and EL material in the same 
meteorite suggesting a more intimate association of the parent body processes of the two types that 
previously suggested [6]. If domain I is not EH, it is material transitional between the two types. More 
detailed petrography is required to resolve this question. In either case, this meteorite is a complex 
aggregation of 3 lfferent generations of enstatite chondrite material with distinctly different thermal 
histories. 

EET-87746 is an EH3 chondrite [I] that contains unique, glassy appearing spheres and fragments 
that appear glassy and do not resemble typical chondrules. They more closely resemble or microchondrules 
[7], but are larger ranging in diameter from 50 to 150 p. They even more closely resemble lunar glassy 
spheres. Most are perfect spheroids or are slightly oblate; a few are fractured, but obviously were spheres, 
and a few are fragments. They appear glassy, but are, in fact, very finely radial to spherulitic. They vaty in 
color fiom dark to light amber. The average composition for 14 particles is given in Table 1. There is 
considerable variation in composition, but the average is very close to the average EC chondrule 
composition. 

All questions of their origin must account for their unique appearance in this one enstatite 
chondrite. They could have formed in the same manner as other chondrules and were highly superheated 
and rapidly cooled to give them their glassy (finely crystalline) appearance. This us unlikely because there 
are no similar chondrules in any other type 3 EC's. They could they be ablation spheres associated with a 
local event. But several of the particles are larger fragments and not likely not likely to be a part of what 
would have to have been fairly large ablation spheres. Since they resemble lunar glass spheres, they could 
form from small impact on the regolith of the enstatite parent body. There is enough variation L the 
compositions to suggest impact on slightly varying composition material. But again it is difficult to 
envision a widely operating process such as micro impacts on a regolith producing particles incorporated 
into a single meteorite, but this process has the greatest potential for local occurrence. 
References: [l] Grossman J.N. (1994) MET, 29, 1. [2] Johnston T. and Lofgren G.E.(1995) This volume. 
[3] DeHart J.M. and Lofgren G.E. (1 995) This volume. [4] lkeda Y. (1 989) NIPR 2, 75. [5] Dickinson T.L. 
and Lofgren G.E. (1992) LPSC XYIII, 307. [6] Keil K. (1989) MET, 24, 195. [7] Rubin A.E. and Wasson 
J.T. (1989) MET, 24, 321. 

Table 1. Average analysis of 14 finely 
crystalline spheres in EET87746. 
The variation is shown in the 
maximum-minimum ranges. 

Oxide average max min 
Si02 58.10 63.72 -51.90 
Ti02 0.10 0.21 -- 0.02 
Al2O3 2.00 4.44 -- 0.27 
FeO 2.10 4.96 -- 0.71 
MnO 0.32 2.21 -- 0.00 
MgO 35.46 44.86 -- 26.39 
CaO 1.55 3.43 -- 0.27 
Na20 0.40 0.91 -- 0.05 
K20 0.14 0.60 -- 0.00 
Cr20L 0.70 1.54 -- 0.05 
Total 100.88 
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