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We find that, on element-Au diagrams, the irons of the
IAB complex form a densely populated main group and 5
parallel clusters we call IAB subgroups 1-5.  It is possible
that some subgroups should be designated groups, and we
refer to the entire set as “groups”.  The main group consists
of irons previously classified IAB and having 64<Ni<90
mg/g, 50<Ga<105 µg/g.  Particularly impressive is the fact
that the old groups IIIC and IIID are well resolved, forming
trends roughly parallel to each other and to the main group
on log-log diagrams for Ni-Au, As-Au, Co-Au, Ga-Au and
Ge-Au.  The new subgroup 1 is intermediate on all dia-
grams between the main group and subgroup 2 (the “IIIC”)
group.

Because the densely populated main group (75 mem-
bers plotted) is so well defined, it provides strong con-
straints on the compositional trends, and these trends can
be used to constrain possible formation processes.  Sub-
groups 1-3 are particularly closely related to the main
group, and we will focus our discussion on the nature of
these relationships, and discuss some possible models to
account for the observations. In Fig. 1 we show data for
these four “groups”.

When the IAB-IIICD iron meteorites were studied by
Choi et al. (1995), all diagrams consisted of log element-
log Ni plots.  Starting with the Wasson (1999) paper, our
team has found that element-Au diagrams offer improved
insights into the interrelations between groups and within
groups.  In the magmatic groups (e.g., IIIAB) an advantage
is that the precision of Au determinations is as good or
better than that for Ni, but the range within the group is
generally much larger (because the Au solid/liquid distri-
bution (D) ratio is lower, i.e., farther from unity, than that
of Ni).  In group IAB the Ni and the Au ranges are essen-
tially the same, but relationships still seem to be revealed
better on element-Au diagrams.

In Fig. 1 data for the main group and subgroups 1-3
are plotted on Ni-Au, Co-Au and Ga-Au diagrams.  Note
the compactness of the IAB distribution, and the subparal-
lel trends in the subgroups.  Subgroups 2 and 3 are the old
groups IIIC and IIID, now augmented, that were combined
by Scott (1972) and in subsequent papers from UCLA.
There are fully resolved from each other and from the other
two groups on all three compositional diagrams and it is
clear that they must be reseparated.

Subgroup 1 is new.  Because it overlaps with the main
group on all diagrams (but only marginally on Ni-Au) it
must have originated under very similar circumstances,
perhaps on the same parent body.  On the other hand, the
fact that its field always falls intermediate between that of
the main group and subgroup 2 lends confidence to the
conclusion that it should be treated as independent of the
main group in discussions of its origin.  Note that sub-
groups plot at successively higher levels above the main
group on the Ni- and Co-Au diagrams, and that the se-
quence is reversed on the Ga-Au diagrams.  Although there
is more overlap on other diagrams, the centroids of the

groups follow the same sequence: above the main group on
As-, Cu- and Sb-Au diagrams, and the reverse on Ge- and
W-Au diagrams.

Silicate clasts are found in all four groups; properties
are summarized in Benedix et al. (2000).  In general these
are broadly chondritic in composition, are reduced (olivine
compositions are in the range 2-8% Fa; the Fs contents of
the orthopyroxene are higher, and thus not in equilibrium).
All have similar O-isotopic compositions (∆17O values are
typically -0.5‰).

The metal (and included phases) in the four groups is
marked by high contents of certain volatiles; C, Sb, As and
Au are  higher than found in members of all except the
most differentiated members of the magmatic groups.
Thus, in addition to the close relationships visible in Fig. 1,
the four groups share both similar metal and silicate com-
positions.  It is therefore likely that they formed by similar
processes from the same or similar starting (chondritic)
materials on a single asteroid or several sibling asteroids.

We suggest that the individual groups represent irons
that formed in close proximity to each other; they may be
fragments of individual asteroid fragments, perhaps having
dimension of  10-1000 m.  In this case the trends observed
in each group (and best defined in the main group) can be
attributed to local processes operating on such small scales.

This then leads to the followup suggestion that the
differences between the subgroups represent processes
occurring on a grander scale.  The two end-member locales
are the nebula (i.e., each group is from an asteroid having a
somewhat different initial composition) or a single, rather
heterogeneous asteroid that has provided the parental frag-
ments of the four groups.  Because of the remarkable co-
herence in silicate properties and metal compositional
trends, we find the heterogeneous asteroid possibility more
satisfactory.  We suggest that the heterogeneities could be
the result of different, large impact events that provided the
heat necessary to generate the metallic melts.

Regression fits to the data on the four groups are
plotted on Fig. 1.  Also shown are large points representing
the centroids of the groups and a grand regression line
fitted to these centroids.  We suggest that it is probably
significant that the signs of the grand and individual regres-
sions are the same, but the slope is always steeper in the
grand regression.

The classic way to explain fractionations observed in
metallic meteorites is fractional crystallization of a magma.
This model is unlikely to work here. First, it offers no sim-
ple basis for the difference between individual regressions
and the grand regression.  Secondly, the detailed trends do
not fit together with knowledge gained from laboratory
studies of D values (Jones and Malvin, 1989) nor with
those inferred from studies of the magmatic groups.  An
example not shown is Ir, which shows only minor variation
across the main group, but large ranges in the magmatic
groups.  Another example is the large range of Co among
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the four groups, whereas Co variations are tiny in magmatic
groups (D values are generally close to unity).

We have found no simple model to explain all the
compositional variations.  What appears most likely to us is
that impacts produced melting and redistributed elements
based on their volatilities.  Some of the metal may have
also been contributed by the projectile.  Added to this mix
was Fe reduced from silicates (perhaps reacting with appar-
ently ubiquitous C) and minor amounts of fractional crys-
tallization.

The other two groups plot off Fig. 1 at higher Au
contents and are also subparallel to the groups described
here.  One (subgroup 4) plots close to extrapolations of
main-group trends, but is separated by a large hiatus, and
the silicates present in one member (Sombrerete) are oxi-
dized, and thus very different from those in the main group.
Subgroup 5 consists of several irons long known to be
closely related to Garden Head in composition.
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