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Introduction: The HED parent body is a well-sampled 
planetary body, with nearly 1,000 known meteorites. Although 
this parent body is thought to be volatile-depleted [1], apatite, a 
volatile-bearing (F, Cl, OH, S) mineral, is a minor constituent of 
eucrites, along with a volatile-free phosphate, merrillite. 
Representative basaltic eucrites (Stannern, Nuevo Laredo, 
Pasamonte, Juvinas, LEW 88010, LEW 88009, EET 87542, and 
GRA 98098) were selected for study on the basis of bulk rock 
TiO2 and Mg# [2].  Four cumulate eucrites, Moore County, Serra 
de Magé, ALH 85001, and EET 87548 were also selected.   

Results:  Apatite compositions were measured using the 
JEOL 8600 electron microprobe at the University of Georgia; 
operating conditions and procedures followed those of Patiño-
Douce et al. [3]. We assume XCl + XF + XOH = 1 and calculate 
OH by difference. A typical apatite from basaltic eucrites has 
40.7 P2O5, 55.7 CaO, 0.2 Cl, 3.6 F (all values in wt%), and no 
detectable SrO, Na2O, Ce2O3, FeO, MgO, SO3, Y2O3, AsO4, or 
SiO2. A typical apatite from cumulate eucrites has 41.8 P2O5, 
56.2 CaO, 3.0 F (all values in wt%), and no detectable Cl, SrO, 
Na2O, Ce2O3, FeO, MgO, SO3, Y2O3, AsO4, or SiO2.  The 
F:Cl:OH ratio for apatite in basaltic eucrites and cumulate 
eucrites are 10.5:0.53:1 and 11.8:0:1 respectively. 

Discussion:  The F-rich nature of eucrite apatites indicate 
either an intrinsically volatile-poor parent body or the eucritic 
magmas were devolatilized and lost H2O and Cl. However, we 
found a measurable vacancy in the anion site (~15% in cumulate 
eucrites and up to 25% in basaltic eucrites), which we inferred to 
be occupied with OH. Chlorine concentration increases slightly 
(~0.2wt%) as Mg# decreases. Although partition coefficients are 
poorly constrained for the halogens between apatite and melt, a 
first approximation for melt composition can be obtained from 
partition coefficients for F and Cl between a fluid-saturated 
basaltic melt and apatite [4]; we estimate the Cl/F weight ratio in 
the melt to be ~0.25. Patiño-Douce et al. [3] described a 
thermodynamic model suggesting that a rock with both merrillite 
and apatite reflects relatively low H2O content, high halogen 
content (in this case F), and high P content compared to typical 
terrestrial samples containing apatite only. The last stages of the 
volatile-depleted magma on the HED parent body must have 
concentrated enough F (and possibly H2O) to crystallize apatite. 
The HED parent body differs from the volatile-rich parent body 
of GRA 06128/9 where the late stage fluid was Cl rich, and 
chlorapatite replaced merrillite[5].  
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