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MINERALOGY OF A NEW ORTHOPYROXENE-BEARING UREILITE LEW88201 AND THE 
RELATIONSHIP BETWEEN MAGNESIAN UREILITES AND LODRANITES; Hiroshi Takeda, 
Toshiyuki Baba and Hiroshi Mori, Mineralogical Institute, Faculty of 
Science, University of Tokyo, Hongo, Tokyo 113, Jun Saito, Natl. Aerospace 
Lab., Chofu, Tokyo 182, Japan. 

Magnesian ureilites (Y74659, Y791538, LEW85440 and ~~H82106/103) show 
the highest oxygen isotope anomaly, and three of them contain orthopyroxene 
(enstatite) (1). It was suggested that the high-temperature crystallization 
of refractory Mg-rich silicates and the possible preservation of the oxygen 
isotope anomaly of precursor carbonaceous chondrite-like materials may be 
consistent with their formation processes probably through local melting of 
more matrices than Wg-rich silicates and crystal growth induced by the 
planetesimal-scale collision (1). A preliminary description of LEW88201 
stated that it is very similar in texture and mineral compositions to 
LEV785440 and the possibility of pairing has been proposed (2). We investi- 
gated LEW88201 and LEW85440 by mineralogical techniques to confirm this 
proposal and discuss the relationship with lodranites. The samples were 
supplied from the Antarctic Meteorite Working Group (AMWG). 

The olivine grains (up to 1.5 X 0.8 mm in size) in LEW88201 have a 
dusty appearance due to precipitation of fine metal particles and the Fa 
content is 8-9 mol.%. Pyroxene crystals (up to 1 X 0.7 ram) show fine linear 
features under cross polarized light similar to the ureilitic orthopyroxenes 
(Opx). The troilite-metal-rich carbonaceous veins are present at the grain 
boundaries. Only one small augite (Aug) 0.3 X 0.2 rmn in size was previously 
found and no pigeonite (Pig) grain was found in the entire PTS of LEW85440 
to date, but one grain of Pig (Ca Mg Fe ) 0.26 X 0.31 mm in size was found If, 82 8 in contact with Opx in LEW8820f. he modal abundances of minerals in 
LEW88201 are: Oliv. 58, Opx 42, Pig 0.07. Microprobe analyses show that the 
LEW88201 pyroxene has uniform composition (Ca5 oMg Fe ) which is 
identical to that of the Y791538 and LEW85440 Opx 88ia. 1): 

The linear feature of the low-Ca pyroxene in LEW88201 is identical to 
those in Y791538 and LEW85440. The uniform compositions and the presence of 
Opx reflections in diffuse streaks in the Y791538 X-ray diffraction pattern 
suggest that they were originally Opx and clinopyroxene (Cpx) lamellae were 
produced by shock. The TEM observation of the LEW85440 pyroxene showed 
intimate alternation of slabs of Opx and Cpx with common (100). Locally the 
ratio of Opx to Cpx dominates than another, and the Opx sequence continues 
over 100 nm, but in most shocked regions, Opx and Cpx alternate in 1:1 ratio 
with less than a few 10 nm thickness (3). The linear texture of LEW88201 
pyroxene may be accounted for by the same reason as in LEW85440. 

The presence of Opx in LEW88201 identical to that of LEW85440 in 
chemistry and texture, similar modal abundances of olivine and pyroxene, 
fine metal-FeS-C veins at grain boundaries support the proposed possibility 
of paking (2). However, the occurrence of Pig in LEW88201 and that of Aug 
in LEW85440 is difficult to explain, if Aug is not an interstitial material. 
Since Pig in LEW88201 are in contact with Opx surrounded by a carbonaceous 
vein, it is not an interstitial material. 

The coexisting Opx with the identical composition and Pigs with dif- 
ferent Ca/(Ca+Mg) ratios in LEW88201, LEW85440, Y791538 and Y74659 can be 
interpreted using the pyroxene phase relation of the enstatite-diopside join 
of Longhi and Boudreau (4) as is redrawn in Fig. 2 from Fig. 5 of (1). The 
modal abundance of three pyroxene phases greatly varies: in Y74659, Opx is 
minor, and in Y791538 modal abundance of Pig is higher than that of Opx 
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(Oliv. 55, Pig 26, Opx 19), in LEW85440 and LEW88201, Opx is a mojor phase 
with minor Aug or Pig. The Ca content of Pig is the highest in LEW88201 and 
the lowest in Y74659 and Y791538 is intermediate. Fig. 2 indicates the 
difference in crystallization temperatures and bulk Ca/(Ca+Mg) contents of 
the mean pyroxenes. Such condition is difficult to explain by a single 
magmatic differentiation processes (5). 

Ureilites have been known as olivine-pigeonite achondrites, but the 
modal abundances of olivine and pyroxene in the magnesian ureilites and 
their mineral chemistries are rather similar to those of lodranites; Lodran, 
MAC88177(6), Y74357 and Y791491/3(7). These two groups of meteorites retain 
signatures of primitive source materials, such as oxygen isotope anomalies 
and high abundances of the Planetary-type noble gases. Because they have 
different oxygen isotope anomaly and intersitial grain boundary materials, 
ureilites and lodranites may have formed from different source materials, 
but formation mechanism may be similar. 

We thank AMWG in the U.S. for the meteorite samples. 
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Fig. 2. A hypothetical composition- 
temperature diagram of the Mg-rich 
portion at Mg/(Mg+Fe)=0.92, showing 
the coexisting phases in LEW88201 

Fig. 1. Enlarged portion of the pyro- (L88), LEW85440 (L85), Y74659 (Y74) 
xene quadrilateral of the magnesian and Y791538 (Y79), redrawn from (4). 
ureilites, LEW88201 (L88), LEW85440 Open circles: mean compositions; 
(L85), Y74659 (Y74), ALH77257 (A77) solid circles: Opx (En); half-filled 
and Y791538 (Y79). L: lodranites, circles: Pig (Pi); and triangle: Aug 
H: H6 chondrites. (Di). Pr: proto-enstatite. 
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