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of Meteoritics, Department of Earth and Planetary Sciences, University of New Mexico, Albuquerque, New Mexico, 
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Introduction. Diogenites have long been recognized as a major constituent of the HED meteorite group. Yet, 
their rather remarkable monotonous mineralogy (generally greater than 92% orthopyroxene and less than 1% 
plagioclase [I]) and mineral chemistry (FeFe + Mg in orthopyroxene = .21 to .30 [2,3]) has limited the extent 
diogenites could be used to reconstruct HED parent body magmatism. Recently, several papers exploring the trace 
element characteristics of diogenites [2,3,4] have identified trace element systematics that appeared to mimic simple 
magmatic processes involving large degrees of fractional crystallization (60% to over 90%). However, several 
observations eliminate fractional crystallization as the primary process linking all the diogenites. Based on 
reasonable basaltic magma compositions, changes in temperature during orthopyroxene crystallization [5], and 
observations in terrestrial layered intrusions [6] it is highly unlikely that extensive degrees of fractionation of a single 
basaltic magma (60% to 90%) should crystallize only orthopyroxene. The purpose of this paper is to explore other 
potential process for the chemical variability observed in diogenites and the relationship of diogenites to other HED 
lithologies. 
Data. Data shown in Figure 1 are from the ion microprobe studies of diogenites by Fowler et a1 [3], the ion 
microprobe studies of eucrites and cumulate eucrites by Pun et al. [7] and Pun [a]. Other eucrite melt data are from 
other literature sources [9,10,11,12]. Based on the range of incompatible elements, Fowler et al. [4] concluded that 
simple fractional crystallization models could not link all the diogenites to a single parent magma (Figure 1) and that 
multiple magmas with different trace element signatures were required. Furthermore, they concluded that due to the 
overlap in incompatible elements between calculated diogenitic magmas that crystallized orthopyroxene and eucritic 
magmas that crystallized plagioclase and pyroxene (Figure I), these magmas did not represent a single continuous 
fractional crystallization sequence as proposed in models such as Mason [13]. They also suggested based on 
calculated diogenitic and cumulate eucritic melts that these two HED lithologies may be related by crystallization 
processes in the HED parent body. 
Model. The major, minor and trace element calculations presented here are based on the model proposed by 
Stolper [14]. These models assume extraction, from the HED parent body mantle, of a series of eucritic melts 
whose compositions are equivalent to peritectic point A in the olivine-plagioclasediopside-silica system [5,141. 
Following the extraction of these eucritic liquids, the residua is remelted at a higher temperature producing magmas 
that are parental to the intrusions containing the diogenite lithologies. The estimated bulk compositions of the a HED 
parent body mantle are from the compilation of Newsom [15]. The HED parent body mantle is assumed in these 
initial models to be homogeneous. The models assumed previously compiled Ds [4,16] and a batch melting process. 
All models thus far calculated assume 100% removal of the "eucritic melt" from the residuum. Initial results of these 
partial melting models are illustrated in plots of Yb versus Ti. The bulk composition of the HED parent body mantle, 
eucritic melts produced from that reservoir with varying degrees of partial melting, and the resulting residua 
following eucritic melt extraction are illustrated in Figure 2. Also shown in figure 2 are examples of "diogenitic" 
melt compositions produced through the remelting (5%, lo%, 20%) of the residua (residua with 10% and 15% prior 
melt extraction). In these calculated models, plagioclase disappears from the residua mineral assemblage at between 
10% and 14% melting. The Mg# of the calculated diogenitic melts increase moderately with increasing degrees of 
partial melting of a single residuum composition (4% to 7% change in Mg#) and increase slightly at the same 
degrees of partial remelting of residua that experienced dfferent degrees of prior melt extraction (3% change in 
Mg#). The calculated diogenitic magmas also have Mg# that are higher than the calculated eucritic magmas. 
Discussion. Based on our initial calculations, models such as those previously proposed by Stolper [I41 appear to 
best fit the previously generated data for the diogenites. Our calculations show that the HED mantle that had 
experienced varying degrees of prior melting and melt extraction provide the best source for parental diogenitic 
magmas. Without calling upon extensive and unrealistic degrees of partial melting or fractional crystallization our 
initial models produce the range of incompatible trace elements exhibited by the diogenitic magmas calculated by 
Fowler et al. [4] from ion microprobe analyses of orthopyroxene. Our initial models do have some problems. For 
example, to produce the "incompatible element enriched" diogenites, a HED bulk composition that experienced only 
small degrees of prior melt extraction (and therefore with plagioclase still in the source) must be melted. This 
problem may be addressed in subsequent models by changing the HED bulk composition, introducing HED mantle 
heterogeneities, using a fractional melting model rather than a batch melting model, or changing the efficiency of 
first melt extraction. 
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