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OBLIQUE IMPACT AS THE SOURCE OF THE AUSTRALASIAN TEKTITES; 
A.R. Hildebrand, LPL, University of Arizona, Tucson, AZ 85721 . 

The Australasian tektite strewnfield occurs over much of the eastern 
hemisphere and consists of tektites and microtektites recovered subaerially 
and in deep sea drill cores, re~pectfvely,~ with an age of approximately 
700,000 years. Although the tektites have long been described, are common, 
and are geologically young, identification of an acceptable progenitor impact 
crater has been difficult. In 1979, Hartung and ~ i v o l o ~  proposed that a 10 
by 6 km elliptical crater, located north of the Se San River in Kampuchea, 
might be the source of the Australasian tektites. They noted that the 
elliptical shape was very unusual for an impact structure, and suggested an 
oblique impact as one possible formation mechanism. A previous description 
of tektite rays in Australia supports an oblique impact origin for this 
strewnfield. 

The results of oblique impacts have been studied observationally and 
experimentally (e . g. Gault and Wedekind, 1978~). Elongate craters result 
only from impacts with incident angles less than -lo0 from the target 
surface. Such oblique impacts will produce highly asymmetric and azimuthally 
restricted ejecta patterns consisting of lateral wings and downrange rays. 
Another consequence is that a low angle oblique impact generates vastly 
larger volumes of jetted and melted materials relative to the same impact 
occurring with vertical incidence. These characteristics of an oblique 
impact are consistent with the properties of the Australasian strewnfield. 

McColl and Williams (1970) show the distribution of tektites in south 
central Australia, which form two rays with orientations of -150 degrees (see 
Figure 1). The long axis of the elliptical crater in Kampuchea is also 
oriented at 150 degrees and is nearly collinear with the australite rays (see 
Figure 2), suggesting a common origin. These tektite rays may be the 
downrange ejecta rays of an oblique impact in what is now Kampuchea. 

As previously ~ummarized,~ the elliptical crater may be the source of 
the Australasian tektites because of its shape (now partly eroded), location 
on rock apparently of suitable age and composition, and location at the 
approximate center of the indochinite strewnfield7 (see Figure 2) where 
tektites of the Australasian strewnfield are largest and most abundant. 
Also, the isotopic characteristics of the australasian tektites8 are possibly 
consistent with the target rocks at the impact site. 

If all the impact melt generated in extremely oblique impacts travels 
downrange or to the sides in a butterfly pattern, why do indochinites occur 
approximately 1000 kms uprange from the suggested impact crater? Jones and 
Sandford (1977)' suggest that impact-generated fireballs are capable of 
lifting and transporting -10 cm masses of impact melts. The distribution of 
indochinites, the lowest specific energy melt ejecta, by an impact-generated 
fireball would be consistent with their size range and geographic 
distribution proximal to the crater, including the uprange direction. 
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Figure 1: This figure is a simplified version of the tektite 
location data of McColl and Williams (1970). They established 
that the tektites (australites) occur in two distinct rays 
oriented at -150°, with the significance of the eastern ray being 
particularly reliable. The rays cross topographical barriers and 
the recovery of tektites is not controlled by settlement patterns 
or terrestrial processes. 
Figure 2 (at right) : ~'outheast Asia and Australia showing the 
location of the elliptical crater in Kampuchea and the tektite 
rays in Australia. Both of these structures are oriented at -150° 
and are nearly collinear. Both would result from an extrqmely 
oblique impact with the projectile approaching from the northwest. 
The crater also lies at the approximate center of the indochinite 
strewnfield as described by Barnes (1963). The topography of the 
crater is shown in the inset at upper right (from Map No. 5,184. 
December, 1968. G2 USARPAC). The west rim rises -400 meters from 
the surrounding area. while the east rim is heavily eroded and 
breached by the crater drainage. The southeast end of the crater 
may be slightly broader than the northwest end. 

A l t o  d O r g d  in Figure I. 
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