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Introduction: Standard Galactic Chemical Evolution (GCE) 

distinguishes “primary” from “secondary” nucleosynthesis prod-
ucts (e.g., [1]).  GCE models show that, to excellent approxima-
tion, the mass fraction of a primary species in the interstellar me-
dium (ISM) grows linearly in time while that for a secondary 
species grows quadratically (e.g., [2]).  The ISM mass fraction 
ratio of a secondary to primary species thus grows linearly with 
time. 

Old dust:  Mass fraction ratios of secondary to primary spe-
cies in interstellar dust may differ from the corresponding ratio in 
the average ISM [1].  It may be that stellar ejecta mix with the 
average ISM and then condense onto pre-existing dust.  The iso-
topic signature of that dust, then, reflects the composition of the 
ISM when that dust formed (at a time earlier than that corre-
sponding to the current ISM).  In this case, the mass fraction ratio 
of a secondary species to a primary one in the dust is lower than 
that of the current average ISM. To excellent approximation, 16O 
is a primary species while 17O and 18O are secondary (e.g., [3]).  
For the scenario in which gaseous, mixed stellar ejecta condense 
onto pre-existing dust, then, the dust is expected to be enriched in 
16O compared to 17,18O [1,4]. 

Young dust:  A contrasting model is that isotopes condense 
into dust that forms in stellar outflows (e.g., [5]) or condense 
onto pre-existing dust grains before mixing with average ISM 
material.  In this case, we use Clayton’s standard GCE model 1 
[6] to find that the mass fraction ratio of a secondary species to 
that of a primary one in the bulk dust is a factor (k+2)/(k+1) en-
riched relative to the average ISM, where k is Clayton’s infall 
parameter with typical values ranging from k=0 (closed box 
model) to k=4.  In this model, such dust would be enriched in 17O 
and 18O by identical factors ranging from ~1.2 to 2.  Sputtering 
and re-accretion processing of this dust in the ISM would tend to 
reduce the 17,18O enrichments [7], but they may still be substan-
tial (and correlated) at the time of Solar System formation. 

Discussion:  Enrichments of 17O and 18O in the initial Solar 
System dust, as expected from the young-dust model, have been 
inferred to explain isotopic signatures in CAIs and IDPs [8].  En-
richments in secondary-to-primary species in dust may also ex-
plain the ε54Cr-Δ17O correlation [9]. The young-dust model pre-
sented here is clearly simplistic.  It ignores stellar lifetimes (by 
employing the instantaneous recycling approximation), the de-
tails of dust condensation in the variety of stars that produce oxy-
gen, and the details of dust processing in the ISM.  Models that 
better account for these effects are under construction. 
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