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The modeling of mare basalt petrogenesis is fraught with pitfalls, foremost of which is the delineation of 
a parental magma for each basalt type. Delano [I] and others have suggested that the primitive nature 
(specifically high Mg#) of basaltic glasses should make them logical candidates for mare basalt parents. 
However, a definitive connection between the glasses and actual mare basalts has yet to be proven (as also 
realized by Delano [I]). In lieu of a proposal of basaltic glasses as parents for mare basalts, we have 
determined the parental magma compositions from within each suite, either by calculation or simple 
inspection. 

In delineating parental magma compositions several criteria must be met. The sample under 
consideration as a parent should (1) be relatively free G P  phenocrysts or the phenocxyst compositions must be 
'subtracted out* in order to arrive at a liquid composition; (2) be relatively fine-grained as to make it a reliable 
candidate for a liquid; (3) contain the lowest incompatible element abundances (relative to other phenocryst- 
free samples) of that basalt type; (4) contain relatively high abundanoes of compatible elements; and (5) 
exhibit, in general, the more primitive compositions (highest Mg#) found within each suite. These 
conventions help alleviate confusion in the mineralogy and chemical composition of the calculated sources 
that may be inherent in simply averaging a group of samples (Hughes et al. [2,3], and many others, ad 
meurn); especially those which may have experienced post-magma generation evolutionary processes (ag. 
fractional crystallization, AFC, and accumulation of phenocrystic phases). We consider the parental 
compositions, selected using these criteria, to represent a best estimate of the parental magma for each suite 
at this tima Furthermore, we would propose their interim use in geochemical modeling, until such time that 
a connection is proven with picritic glasses (as attempted by Longhi [4]) or better candidates are analyzed 
from the lunar vaults. As the data base for various mare basalt types grows, the possibility that short-range 
unmixing is responsible for the inter-group variation can be ruled out In fact, inter-group variation can often 
be explained by igneous processes such as fractional crystallization and assimilation (i.e., S h e d  et al. [5]; 
Neal et aL [q). Therefore, averaging a group of basalts with similar compositions has no merit The use of 
average compositions in the modeling of source regions of different mare basalt types is a spurious practice 
which must be avoided. 

To this end, we have made an attempt to compile a List of proposed parental magmas for various basalt 
types which are given in Table 1. Initial perusal of this table (which is itself but an incipient offering on this 
matter), leads to the conclusion that a variety of parental magmas (different sources?) for mare basalts may be 
delineated, and yet, two types are 
surprisingly similar. As also seen in Figure 1 
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D-G MARE BASALT PARENTAL MAGMAS: Snyder, Taylor, & Neal. 

Table 1: Prowsed Mare Basalt Parental Magmas 

LMO Al l33  AL1,HIK N4,HAE A174 A1731 ~ 1 7 m  N7,C 

SOIIECS LMO = Wamn (19%) for major dements, 3x chondrites (Nalramura, 1974) for trace dewnn (as pa Taylor, 1982); All-B3 
basalt = sample 10M5 (Agrrll et al, 1970; Haskin u aL, 1970); All-HK = sample 10085 (Beaty, 1979); AlCHAB = Hugha, ct aL 
(1990); A17-A, Al7-81, A17-B2, = from Neal a aL (1990) and unpublished data, Warner u aL (1975) sample 75165  is most prirmtivc; 
Al7-C = m g e  of 74245,74275,74247 for or elements (Rhodes d aL, 1976), Warner ct aL (1979) and Neal et aL (1990) for major 
danent* 
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