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It is the aim of the following paper to discuss the reasons for the variation in tex- 
ture and chemical composition of Apollo 16 impact melt breccias and to derive the provenance 
of the mineral clasts embedded in the melt matrix from their chemical composition. 

For this purpose some 32 thin sections of 28 samples have been investigated by means of 
the polarizing microscope and electron microprobe. According to the nomenclature and classi- 
ficatlon of lunar highland brecclas [I], the following types of melt rocks have been ana- 
lyzed: feldspathic microporphyritic melt breccias (63515, 63526, 63528, 63529, 67475, 67546, 
67659 (clast) and 67715), feldspathlc intergranular melt breccias (63539, 63548 and 63586). 
mafic intergranular melt breccias (67556 (clast) and 677751, micropoikilitic melt breccias 
(63556, 63597, 67556 (clast), 67565, 67668, 67757 and 67759) and subophitic melt breccias 
(63535, 63545, 63585, 67559, 67747, 67935, 67937 and 67948). 

With few exceptions, the Station 11 and 13 impact melts fall between the spinel field 
and the pyroxene alkemade line in the plagioclase field of the anorthite-olivine-silica 
phase diagram (Fig. 1). Feldspathic microporphyritic melt breccias display a narrow range 
of compositlons, whereas subophltlc and micropoikilitic melt breccias appear to be variable 
mixtures of one or more mafic components and anorthosite. 

With regard to literature data [2,3] there is a considerable difference in the bulk 
composition of polkilitlc and subophitic impact melt lithologies in the area close to the 
olivine-plagioclase cotectic line. Poikilitic impact melts tend to be richer in silica than 
subophitic ones: this results into higher modal pyroxene compositions for the former. [ 4 :  
pointed out that the melt composition is required to be close to the olivine-plagloclase 
cotectic for the development of the poikilitic texture. This texture can also be achieved 
by a very fast first stage cooling as can be assumed for the micropokilitic melt breccias 
[51. Even quite feldspathic compositions can therefore result in micropoikilitic textures 
as in the case of sample 63597. Impact melts with intergranular textures reveal mafic 
anorthositic compositions which are similar to micropoikilitic (or subophitic) and micro- 
porphyritic lithologies, respectively. Intermediate compositions, as represented by the 
impact glass bombs, are lacking for intergranular impact melt breccias. So, with the excep- 
tion of intergranular lithologies. there are, in most cases, distinct differences in chemi- 
cal bulk compositions for the main different textural types of impact melts. 

The source rocks of plagioclase clasts might be determined by certain chemical compo- 
nents like the An- (Ca/(Ca+K+Na)(atomic)) and FeO content which are indicative of parent 
lithologies such as 1) hlgh-alumlna basalts (HAB),  2) mare basalts (MB) and 3) anorthositic- 
noritic-troctolitic rocks (ANT),the data of which are taken from the literature [6-101. 
Clast population statistics of plagioclase, as already developed and applied by [11,121 for 
Apollo 14 impact melt breccias, are represented in Table 1 for the various types of impact 
melts at the Apollo 16 landing site. 

There are two basic conclusions to be drawn from this table: 
1) Concerning the ANT/HAB-ratio there are no fundamental differences between the five tex- 

tural types, except for the percentage of sample points which could not be assigned 
either type of reference parental rocks. 

2) The fraction of the mare basalt component is very low for all lithologic types. The some- 
what higher abundance in feldspathic fragmental breccias may be due to the admixture of 
fragmental mare basalt in post-Imbrian time. 
The fact that the plagioclase clasts of the impact melt rocks with KREEP- and VHA- 

affinity are derived from the same parent lithologies as the ones of the feldspathic (micro- 
porphyritic) melt breccias, may have an important implication for the composition of the 
pre-Imbrian lunar crust in a global scale. It has been argued [13,15] that the mafic and 
KREEPy impact melt breccias with subophitic and micropoikilitic texture are derived from 
the Cayley formatior. which can be interpreted as Imbrium-induced deposits, whereas the 
anorthositicimpact meltbreccias of microporphyritic texture are related to the Descartes 
formation which may represent Nectaris ejecta. If these interpretations are correct, the 
composition of the upper lunar crust was rather homogeneous over large distances (hundreds 
of kilometers) around the Apollo 16 site with respect to the.ratio of ANT- and "high alumi- 
na basaltic" rocks. The broad chemical variation of the mafic (KREEPy) melt matrix of the 
impact melt breccias (Fig. 1) may be explained in two ways: (1) various proportions of a 
rather KREEP-rich lithology and an anorthositic component were mixed and homogenized by 
melting in pre-Imbrian local impact events before solid clasts were incorporated into the 
melt from much more ANT-rich bedrocks, or (2) the variation reflects a primary inhomogeneity 
of the melt formed in the Imbrium event and deposited in the Imbrium ejecta blanket. The 
broad variation of the radiometric ages of the melt breccias appears to be in conflict with 
the latter interpretation [16]. 
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Fia. 1: Section of anorthite-olivine-silica phase diagram in 
weight percent. Eutectic and peritectic points according to [ 1 4 ] .  
Range for microporphyritic, poikilitic and subophitic impact melt 
lithologies after [2,3]. Diamonds, squares, circles and tri- 
angles: own data. Diagram is based on mgl (~g/~g+~e(atomic))= 0.7 
for mafic end members. 

Table 1: Provenance of plagioclase clasts in fragmental and melt 
breccias based on An- and Fe-content of plagioclase 

fragmental 1 73 
23 4 12 88 67455, 67915 

- 

subophitic 1 73 27 - - 44 63585, 67935, 67937 

ANT HAB MB X n sample number 

intergranular 1 68 
3 0 2 12 48 63586 

(micro) poikilitic 

microporphyritic 1 74 2 6 63515, 63529, 67475, 
- 20 213 67546, 67659 (clast) 

67 32 1 63556, 63597, 67565, 
lo7 67757 

X: percentage of sample points which could not be assigned to 
reference parental rocks 

n: number of sample points 
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