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Diogenites, though sometimes treated as very simple, almost identical 
brecciated adcumulate orthopyroxenites, show significant textural and com- 
positional variations. Tatahouine is unbrecciated. Johnstown and ALHA 77256 
are monomict, cataclastic crystalline rocks. Aioun el Atrouss, Garland and 
Peckelsheim are grossly polymict, in that they contain basaltic clasts. 
Other diogenites are monolithologic fragmental breccias containing crystal 
clasts in a fine clastic matrix, with considerable transport and mixing 
indicated for those which are unequilibrated. Recrystallized granoblastic 
(Y74013) and pigeonite-rich (Y75032) diogenites also exist. 
Ellemeet Orthopyroxene grains range from En to En in Ellemeet, which 

7 9 7 1 though monolithologic is certainly not a cataclastic adcumulate. As Fe 
increases, Ca increases and A1 decreases smoothly, indicating a fractionation 
sequence. The range of orthopyroxene compositions is greater than for the 
Stillwater Ultramafic zone or for the Stillwater Lower Banded zone (1,2). A 
considerable source region has been sampled by this breccia. 
Garland Pyroxene in Garland can be classified as orthopyroxene I (En 
Wo ), orthopyroxene I1 (En 3-69' , Wo ) ,  magnesian inverted pigeoniZe 
(mbihy in a norite clast) a;%-Zarroa?t-tnverted pigeonite (in basaltic 
clasts). The two orthopyroxene populations do not look like parts of the same 
fractionation sequence, because of the large hiatus in Ca contents. Magmas do 
not build up Ca contents sufficient to saturate orthopyroxene and subsequently 
crystallize Ca-undersaturated orthopyroxene. 

The norite clast in Garland resembles cumulate eucrite superficially, 
but is much more magnesian than Binda, about as magnesian as Garland Type I 
orthopyroxene. Peckelsheim also contains magnesian pigeonite clasts (6). 
Diogenitic Magmas Diogenite variations suggest derivation from a sizable 
plutonic terrain, not inconsistent with the large extent of diogenite indi- 
cated for the surface of Vesta (3). We have previously shown with multi- 
variate statistical techniques that most diogenites resemble Garland 11, but 
Peckelsheim resembles Garland I (4). It can be argued that these two types 
represent parts of two fractionation trends. However, as Ellemeet somewhat 
overlaps from Type I1 to Type I, it may be preferable to think of a series of 
fractionating magmas, which can be approximated with two main pyroxene trends. 
The sequence of cumulus phases in diogenitic rocks is olivine and chromite, 
orthopyroxene, pigeonite and plagioclase. The orthopyroxene-pigeonite tran- 
sition is represented by Y75032 (5). The similarity of pyroxene compositions 
for Garland Type I, Y75032 and Binda suggests that these might be related by 
fractionation. The similarity of orthopyroxene in Garland Type I1 and pigeon- 
ite in Garland norite suggests these might represent a different fraction 
ation sequence. It is concluded that diogenites crystallized from magmas 
which had different initial F e / ~ g  ratios but uniform low Ca concentrations 
which became enriched in Ca at comparable rates so as eventually to 
precipitate pigeonite with different Fe/Mg ratios. 
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Could mesosiderites come from the same parent body as the common achon- 
drites? One way to answer this question is to find whether mesosiderite 
clasts which have not equilibrated with breccia matrix are identical to 
monomict igneous meteorites or merely similar. We have made a comparison of 
clasts in mesosiderites with material from diogenites by measuring intrinsic 
oxygen fugacities, to see whether the source rocks for these breccias cooled 
under different redox conditions. 
Experimental The technique of direct oxygen fugacity measurement using double 
ZrO cells is well known (1,2). We followed the technique of (2) closely and 
teseed the cell by running &stite-magnetite as an unknown. The samples, 
taken from the centers of very large (cm) crystal clasts so as not to be 
equilibrated with matrix, were Johnstown (En ) ,  Tatahouine (En ) ,  Esther- 
ville (Engl), Emery (En ) and West Point (Fo 7 6 7:8). All samples appeared to 
be monomineralic, excepe8f or tiny opaque inclusions (metal, troilite and 
chromite). These were abundant only in the Emery and West Point samples, 
which also contained red-coated fractures ("rust"), and could possib1.y make 
contributions to the measured oxygen fugacity. Because of limited sample 
availability, little could be done to minimize or evaluate this possibility. 

Selected results are shown in the figures. The data show how the samples 
cooled from temperature of last equilibration, solidus or sub-solidus, which 
is not indicated by this method. All runs were very coherent in temperzture 
cycles between 800 and 1150°C. In particular there was no autoreduction 
as is associated with the presence of graphite. 
Discussion The results record lower oxygen fugactities than the magnetite- 
bearing meteorite Nakhla (3) and higher values than chondrites which are 
metal-rich (4,5). Diogenites show higher oxygen fugacity than mesosiderite 
orthopyroxene but note that pyroxene from the Tatahouine diogenite and the 
Estherville mesosiderite are the same within experimental error. This 
indicates that some diogenite and mesosiderite orthopyroxenes cooled under 
essentially the same redox conditions, and although reduction may have occur- 
red in the mesosiderite matrix (6,7) some clasts did not reequilibrate. The 
Emery pyroxene is the most reduced material studied and the measured oxygen 
fugacity matches the value previously calculated for 1000°C (7). Either this 
sample crystallized from a more reduced magma or it subsequently equilibrated 
with the metal-rich matrix. 
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