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Introduction: The ungrouped ordinary chondrite Northwest 

Africa (NWA) 5717 is among the least equilibrated (Type 3.05) 
ordinary chondrites (OCs) [1-3]. However, the classification of 
NWA 5717 remains equivocal. It was described as having a dual 
lithology: (1) a dark-stained ferroan lithology (A) and a light 
magnesian lithology (B) free of staining [1]. Bulk O-isotope for 
(A) and (B) were reported to resemble H-chondrite and E-
chondrites, respectively [1]. Our goals are to examine the chemi-
cal group affinities of this important primitive chondrite and to 
test the dual lithology hypothesis as it relates to ordinary chon-
drite (S asteroid) parent bodies. 

Analytical Procedure: Chondrules, along with kamacite 
(<10 wt.% Ni), were studied with the JSM-6390 LV/LGS SEM at 
Kingsborough and the Hitachi FE-SEM at the AMNH. Mineral 
compositions were determined using the Cameca SX100 electron 
probe microanalyzer at the AMNH. The kamacite grains ana-
lyzed are all >10µm and are located within metal nodules, as rim 
inclusions, and as metal blebs within chondrules. We used 
ICPMS to quantify 53 major, minor, and trace elements. 

Results: Superficially, NWA 5717 appears to have two dis-
tinct lithologies. Chondrules in both lithologies are similar in size 
(avg. + 800 µm) and within the range of LL chondrites. Olivine 
composition is Fa14-50.5 (avg. Fa25.4 n=21).  Low-Ca pyroxene is 
En67-79.1 Fs15.2-28.3 Wo0.7-6.8 (avg. Fs24.1 Wo3.2 n=8). The concentra-
tions of Co (2.4-13.1 mg/g; mean 7.6) and Ni  (38.1-67.0 mg/g; 
mean 43.2) are within the range of L and LL chondrites previous-
ly reported [4]. Mean Co concentrations within kamacite have a 
composition similar to the mean for L3 chondrites (7.8 mg/g) [5]. 

The lithophile element abundances are nearly identical in 
both lithologies and are typical for OCs (0.9 × Mg and CI nor-
malized) [6]. However, on average (B) is slightly more depleted 
(~7% depletion) in siderophiles, and moderately volatile elements 
(~12% depletion), relative to (B). 

Discussion: Based on chondrule size, silicate, metal and bulk 
composition, NWA 5717 represents a single lithology with affini-
ties to both L and LL chondrites. The slight depletion in sidero-
phile and moderately volatile elements in (B) relative to (A) 
probably reflects the greater abundance of FeNi and FeS in (A). 
We suggest that the apparent dual lithology is therefore a mark of 
terrestrial weathering. Other ungrouped OC3s (e.g. NWA 960 
[1]) have similar compositions as NWA 5717, which suggests 
that many ungrouped OCs are mixtures of different OC source 
materials that formed under different redox conditions. 
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