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FELDSPATHIC COMPONENTS IN POLYMICT UREILITES . M. prinzl, 
M.K. weisberg1t2, C.E. ~ehrult~. (1) Dept. Mineral Sciences, Amer. 
Museum Nat. Hist., New York, NY 10024. (2) Dept. Geology, Brooklyn 
College (CUNY), Brooklyn, NY 11210. 

Three polymict ureilites have been recognized and shown to 
contain a variety of lithic components in addition to ureilite 
[l-41. Clayton et al. [5] have shown that ureilites fall on a 
slope-1 line related to the CV3 slope line; ureilites cannot simply 
be igneous rocks related to a common magma(s). The Nilpena 
polymict ureilite components also fall on the same line, indicative 
of a genetic link of its lithic clasts to ureilites. However, the 
bulk composition of polymict ureilites (Table 1, No. 5), when 
compared to ureilites, shows only minor differences. The REE 
pattern differs in being elevated and lacking the characteristic 
V-shaped depletion pattern. This indicates some feldspathic 
component enrichment, but the amount is minor. We have searched 
for feldspathic components in polymict ureilites in order to 
characterize them and determine their origin and significance. 
Since ureilites are fractionated primitive materials, some of these 
components should be complementary to ureilites. Some components 
have been noted previously [l-4) and are only briefly cited. 
However, new feldspathic melt rock components are described here 
for the first time. 

Feldspar Mineral Clasts. Clasts, up to 0.3mmf have been 
reported [I-41, and range from An0-60 and An85-100. The An0-60 
group is related to feldspathic melt rocks (below) and the An85-100 
group is related to ADOR-like clasts [l, 61. ADOR-like Clasts. 
These are rare [I, 61 and have plag with An98, similar to An100 in 
the new angrite LEW86010 [7], and An86 in ADOR. [8]. Black Matrix 
Clasts. These lumps are found in polymict ureilites [3], and 
Clayton et al. [5] showed they are oxygen isotopically unique, on 
an extension of the CV3 line. They contain 2.8% A1203, probably in 
plag or opx, or both. Granular Clasts. These are small 
01-opx-cpx-plag clasts. They are usually highly reduced, with 01 
(Fog8-gg), opx (WolEng8-gg), CPX ( w o ~ ~ E ~ ~ o ) ,  and calcic plag or 
feldspathic glass. Some clasts are highly enriched in opx. 
Trapped Silicate Melt. Goodrich et al. [9] characterized this 
interstitial component in ureilites. Mineralogically, it consists 
of highly reduced low-Ca pyroxene, augite, silica-rich feldspathic 
glass, and SiO2. It is thought to be enriched in LREE. This 
minute component is also interstitial to the ureilite clasts in 
polymict ureilites. Chondrules. Chondrules are rare in polymict 
ureilites, and three have been found. Each contains some A1203. 
These include a barred 01 fragment (with 01 of ureilitic comp.), a 
radial pyroxene and a cryptocrystalline chondrule. 

Feldspathic Melt Rocks. Feldspathic melt clasts are found in 
all polymict ureilites. Petrologically, they can be divided into 3 
groups : (1) Highly reduced, (2) Highly aluminous, (3) Oxidized 
feldspathic melt clasts (Table 1). They are generally small 
(0.3-1.0mm) and angular, but some are rounded. One highly 
aluminous clast (Group 2) is 2mm long, and has a radiating texture 
and curved surface, giving it a chondrule-like appearance. 
Texturally, clasts are dominated by fine-grained melt consisting of 
feldspathic glass with fine crystallites of 01 and sometimes low-Ca 
pyx or phosphate. The highly reduced (Group 2) melt clasts 
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contain large (0.3mm) relics of Fe-rich ureilitic 01 and pigeonite; 
some ureilitic 01 has been found in Group 3 clasts. Feldspathic 
melt sometimes contains small microphenocrysts of 01 and pyx in 
addition to the crystallites. Larger (0.15-0.7m.m) angular plag, 
01, pyx or phosphate crystals appear to have been carried in with 
the melt.  ine era logic ally, - clasts are diverse. Feldspathic glass 
is the major phase and is so dominant that the bulk composition of 
the clasts  a able 1) and feldspathic glass are essentially the 
same. Feldspathic glass in Group h ranges from Anlo-30, in Group 2 
from Anlo-50, and Group 3 is more albitic, from Ang-20. Group 3 
glass contains high Ti02 (1-2%) and P2O5 (0.5-1.5%) . The Ti02 is 
in the glass, but P2O5 is found in phosphate crystals and rarely in 
phosphoran 01 grains (0.5%P205). 81 in Group 1 is Fogg-99, in 
Group 3 is Fo68-95, and was not found in Group 2. Pyx in Group 1 
is low-ca (WolEng?-98) and cpx (W0lEn5~-60) ; none was found in 
Group 2. Group 3 has low-Ca pyx (WOlEn80-go) and pigeonite 
(Wo3-8En63-80) and some cpx. Pigeonite sometimes has high MnO 
(1.2-1.8%). The bulk compositions of Group 1-3 clasts are rather 
unusual. They are high in Si02, A1203 and alkalies. Since Group 3 
clasts contain large (0.7mm) angular crystals of plag (Ange15) 
carried in with the melt, a coarser-grained rock must have been 
present. Only one such clast has been found. It is 2.lmm wide and 
its bulk composition is given in Table 1 (No. 4). It consists 
mainly of pigeonite (Wog~n68, 1.5% MnO), about 20% plag (An15), 
and 1% Ca phosphate, and has the appearance of an igneous rock. 

Conclusions. There are numerous sources of feldspathic 
components in polymict ureilites, but they are all minor in 
relation to the amount expected from a carb~naceous chondritic 
parent. Black matrix, ADOR-like clasts, and chondrules may 
represent preserved nebular components, but feldspathic melt clasts 
may be fractionated from the ureilites. Recombining feldspathic 
melt clasts with ureilite requires the addition of significant 
metallic Fe in order to reach the bulk composition of CV3 
chondrites. The Group 1 and granular clasts may be similar to 
trapped silicate melt, but the amount of feldspathic component in 
each may differ. They all must have formed in a C-rich 
environment, in contrast to the Group 3 clasts which are highly 
oxidized. These differing oxidation states may be related to local 
melting of batches of the CV3-like parent. Given the constraints 
of the oxygen isotopic data [5], the melting and'fractionation of 
components may have taken place by collisions of CV3-like 
materials, with resultant local melting and fractionation. 
Table 1. Bulk Compositions of Peldepathic Melt Clasts. 

sio2 
Ti02 
A1203 
3 0 3  

Milo 
M9O 
CaO 
Na2O 
Kt0 
P2°5 

Vx 78-92 54-75 
No. Clasts 2 4 

(1) Highly reduced foldnpathic melt clasts. (2) Highly 
aluininous faldspathic melt clasts. (3) Oxidized 
feldspathic melt clasts. (4) Coarse-grained clast 
(ClZ). Nilpena (4540-2). (5) Bulk composition of 
Nilpena [6]. 
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