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h a r  meteorite MAC 88105 has been described as a fragmental breccia or an 
immature regolith breccia composed of nearly pure highland material [1,21. It 
contains mostly impact melt breccia clasts. The clasts are dominated by anor- 
thositic rocks. Only two melt rock clasts of LKE'M and VHA compositions were 
discovered. Granulitic breccias and possible pristine rock fragments are pre- 
sent but not abundant. A rare material of a possible mare origin was 
identified also but was not studied in details C31. It has been suggested that 
impact melts in MAC 88105 represent new compositional types, ~rhaps from the 
farside, and the meteorite could be formed in a basin-forming event [I]. 

The goal of the work was to study petrology of igneous rock clasts in a 
thin section MAC 88105,114 and to constrain a possible lunar source area for 
the meteorite. In the section we identified 12 clasts of igneous rocks. Two of 
them are highland pristine rocks, one is a qwartz-monzodiorite clast, and 
others are of a mare origin. 

Pristiae highland rocks. A biggest rock fragment of about a 1.4 mm size 
has a relative coarse-grained igneous texture and consists of 86.2 vol.% 
feldspar (An 94-96), 10.5% exsolved pyroxene of pigeonite and augite 
compositions (Fig., marked with l ) ,  and 3.3 % olivine (Fo 52-53). 
Accessories are ilmenite 9 of MgO), Cr-Al-ulvospinel, and troilite- The 
bulk composition of the rock (Si02 45.5; Ti02 -10; A1203 29.5; Cr203 -04; FeO 
4.0; MnO -08; MgO 3.62; CaO 16.4; Na20 -40; K20 -02, wt.%) when computed on 
the basis of the modal data and the mineral chemistry corresponds to that of 
ferroan noritic anorthosite and is close to that of the bulk material of MAC 
88105 C43- It means that this rock was a main source material for the 
meteorite- Another pristine highland rock fragment is only about -4 mn? in its 
size and has a similar texture. It contains feldspar (An 97) and low Ca 
pyroxene (Wo 5, En 55-69). 

Qwartz-monzodiorite. A rock clast of qwartz monzodiorite (QMD) identified 
in MAC 88105,114 has a size of about 0.3 mm and consists of 23.6 vole% plagio- 
clase (An 48-57), 19.5% ferroaugite and pyroxferroite (Fs 81.2; En 3.9: Wo 
14-91, 16.9% silica, 1.5% ilmenite, 2.7% K-Ba-feldspar (9.1 Kt.% of BaO), 
1.6% whitlockite, and 34.2% silica-K-feldspar granophyre. Ferroaugite and 
pyroxferroite compositions are shown on Fig. and marked with A. Accessories 
are tranquillityite (Si02 18.0; Ti02 18.2; A1203 1.28; FeO 44-5; MnO -08; M g O  
-07; CaO -98; Zr02 14.8, Kt.%), zircon and troilite. The bulk composition of 
the fragment (Si02 59.6; Ti02 1.89; A1203 9.5; Cr203 -04; FeO 16.1; MnO -21; , 
MgO 3.3; CaO 6.38; Na20 1.27; K20 1.58; P205 1.21; BaO -38, wt.%) computed 
from the modal data and the mineral chemistry is close to that of other lunar 
QMDs C5,6 I. However pyroxferroite and tranquillityite have never been 
observed in the QMD rocks. The presence of these typical lunar phases in MAC 
88105 gives additional evidence for the lunar origin of the meteorite. 

Mare basalts. We found 9 small (0.1-0.45 mm) fragments of mare basalts in 
MAC 88105,114. The fragments have usually a subophitic texture and consist of 
plagioclase (An 94-96), olivine (Fo 39-71) and pyroxene that shows augite, 
ferroaugite and pigeonite compositions (Fig., marked with + 1 and contains 
0.26-1.67 wt.% of Ti02 and 0.4-2.55 wt.% of A1203. Pigeonite is usually ex- 
solved. Minor phases are ilmenite, A1-Ti chromite, and troilite. A1-Ti chro- 
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mite i 8  similar in t,he composition t o  chromitea of Awllo 1% and 15 low-Ti 
basalts. The mineralogical data suggest that MAC 88105.114 contains VLT or/and 
LT mare basalt components. 

Discussion. It has been suggested C71 from trace element data that MAC 
88105 is contaminated with a KREEP component. The identification of the QMD 
clast in the meteorite wipports the miggestion because &MD fragments were 
found to be associated with KREEP rocks in lunar samples C51. However the QMD 
component itself can be responsible for the KREEP features of the MAC 88105 
REE pattern. The presence of pyroxferroite in the QMD clast assumes that the 
rock was not originated by a near surface crystal-liquid fractionation because 
pyroxferroite is not stable at a low pressure C81. Therefore the rock should 
be generated by a rapid crystallization of a BMD liquid formed by endogenous 
or impact melting of a differentiated source rock. Another possibility is that 
the QMD rock was due to liquid immiscibility followed by a rapid crystalliza- 
tion. 

The occurrence of the mare basalt components in MAC 88105.114 suggests 
that the meteorite was ejected from a mare-highland interface. This source 
region is confirmed also by the discovery of the QMD clast because lunar QMD 
rocks were found in Apollo 14 and 15 sites [5,61 which are located at 
mare-highlands interfaces. Isotopic studies showed that MAC 88105 was ejected 
from the Moon < 1.6 Ma ago C91- Using the date and the approach [I01 one can 
calculate that a source crater for MAC 88105 should be less than 40 km in a 
diameter with a probability of 0.95, and a most plausible diameter of the 
crater should be in the range of 5-20 b. The same event could produce 
Y793274, Y791197, and ALd-IA 81005 because they were also ejected (1.6 Ma ago 
C91. However if these meteorites and MAC 88105 were due to different impact 
events, then diameters of their source craters should be in the range of 5-10 
km (certainly (20 km). Thus lunar meteorites should be resulted from small 
impact events. and, hence, the influx of lunar materials to the Earth should 
not be extremly small through the geological history. 

Acknowledgements: We are grateful to Marilyn Lindstrom and to the 
Meteorite Working Group for the valuable sample. 

References: [I] Taylor G.J. (1990) LPS XXI, p.1241; C2J Warren P.H. (1990) 
15th Symp.Ant,Met., p.131; C31 Takeda H. et al. (1990) LPS XXI. p.1233; C43 
Lindstrom M. et al- (1990) LPS XXI. p.704; [51 Marvin U.B. et al. (1991) PLPSC 
XXI, p.119; C61 Jolliff B.L. (1991) PLPSC XXI. p.101; C71 Koeberl C. et al. 
(1990) LPS XXI. p.645; C81 Grove T.L. and Lindsley D.H. (1979) LPS X. p.470: 
C91 Eugster 0.  (1990) LPS XXI, p.337; ClOl Nazarov M.A. et al. (1992) this vo- 
lume. Di 50 40 30 20 10 

En 90 80 70 60 50 40 30 20 10 FS 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


