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Planetary  Inst i tute ,  3303 NASA Road 1, Houston, T X  77058, T. H. See, Lockheed- 
EMSCO, SN4, NASA/JSC, Houston ,  T X  77058, D. P. Blanchard, SN2, NASA/JSC. 
Houston, T X  77058. 

The  Wabar s tructure is a small (90 m diameter; 12 m depth) circular crater located 
in southern Saudi Arabia formed -6400 y ago in  Rub' A1 Khali  Desert (1,2). Studies by 
earlier workers (% 3) demonstrated that  the Wabar Crater was formed by the impact of 
Fe-Ni meteorite (octahedrite) composed predominantly of kamacite with a lesser amount 
of taenite. The projectile apparently fragmented prior to impact generating the main 
Wabar Crater and several associated smaller craters that have since been concealed by 
desert sand ( I ) .  Two distinct varieties of impact melts (dark and white) were found in 
association with the Wabar structure; no other terrestrial impact crater exhibits such a 
dichotomy of impact melts (3,4). Although earlier investigators examined the crater (I) ,  
p ro jec t i le  (3,5), a n d  Fe-Ni  sphe ru le s  (6,7), no  in fo rma t ion  exis t s  conce rn ing  the 
petrography and chemistry of the target rocks. This  work, as well as  that  of (4), seek to 
constrain the petrochemical characteristics of the precursor material(s) responsible for  
the two distinct impact melts. 

In addit ion to the two impact melts, we analyzed alliquots of modern-day d r i f t  sand, 
several shocked clasts (samples A & B), and a glass that was found draping sample A. 
Clast A consists of -18% melt, the remainder is composed of moderately-shocked quartz  
grains; clast B, on the other hand, was more severely shocked consisting of -75% melt 
and  25% quartz. INAA analysis of these materials revealed that: 

1) The  black melt contains the higher siderophile element contents (FeO= 5.33 wt %; 
Co=206 ppm; Ni= 3050 pprn and Ir=303 ppb) compared to the white melt which has 10 to 
25 times lower concentration of these elements (Fe0=0.2 wt %; Co=28.9 ppm; Ni=430 pprn 
and 1 ~ 3 3 . 4  ppb). Both melts, however, exhibit similar concentations of CaO (-0.71 wt 
Oh), K 2 0  (-0.85 wt %), Na2O (0.41 wt %), Cr  (-80 pprn), Sc (- 1.25 ppm), T h  (- 1.2 pprn), 
and U (-0.4 ppm) and  identical REE abundances and patterns (Fig. 1) indicating grossly 
identical precursor materials. 

2) Ciast A and B have similar FeO (0.3 wt%), Co (1.6-1.4 pprn), Sc (-1.1 ppm), T h  (-I 
pprn), and  U (-0.5 ppm) contents, as  well as  REE abundances ( L a = l l X )  and patterns (Fig 
1). Neither of these clasts contained any detectable Ni or Ir,  indicating that  they are  
devoid of meteoritic components. However, the glass coating on clast A exhibits a n  order 
of magn i tude  higher FeO (3.93 wt%), Co (141 ppm) concentrat ions,  in  addi t ion  to 
s igni f icant  Ni (1700 ppm) a n d  I r  (97 ppb) contents indicating substantial meteoritic 
contamination. 

3) The d r i f t  sand f rom the Wabar Crater exhibits the lowest concentrations of FeO 
(0.1 1 wt %), Co (l . lppm),  Sc (0.27 pprn), T h  (0.4 ppm) and U (0.2 pprn). The  Ni (-15 ppm) 
and Ir (1.4 ppb) contents of the sand are  due  to minute fragments of melt containing Fe- 
Ni spherules found within these materials (4). The  covariance of the Co, Ni and Ir with 
Fe in the Wabar samples indicates that  these elements are controlled by the meteoritic 
component. 

The  various Wabar materials of this study show a narrow range of variation in their 
REE abundances and  exhibi t  similar R E E  patterns (Fig. 1). The  REE pattern of the local 
sand is identical to that  of the impact melts (Fig. 1). However, the sand cannot be the 
progenitor  fo r  the  Wabar melts because the  R E E  concentrations for  these melts are 
nearly twice as high a s  those associated with the sand. Clasts A and B must have been 
part of the target as  they are  glass-draped ejecta, but they are  also too low in K 2 0  and 
REE to be the exclusive source of the Wabar melts. Obviously, we have not identified a 
major  precursor  lithology of the Wabar melt. The  d r i f t  sand  probably represents a 
wea the r ing  product  of a sandstone wi th  s imilar  REE pat terns but  of higher  R E E  
abundances. Similar relationships a re  found for  other sands and sandstones [i.e., Libyan 
Desert samples; Fig. 2 (811. We interpret the Wabar glasses to represent mixtures of a 
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sandstone, possessing high REE abundances, with lesser amounts of desert sand. Clasts 
analyzed by (4) exhibit relatively high K20 values (-1.5 wt%) compared to the dr i f t  
sands (-0.64 wt%) and clasts A and B (1.04 wt%). These high potassium clasts may be 
representative of the sandstone that was involved in the Wabar event. INAA analysis of 
these K2O-rich clasts is planned to evaluate this interpretation. 
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