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Introduction: Impact craters on geologically inac-

tive worlds such as the Moon or Mercury, clearly ex-
hibit crater ray systems. The pattern of the rays is prin-
cipally determined by the obliquity of the impact. The 
Earth has an atmosphere which, to some degree, will re-
press ray formation. It is inferred, however, that medial 
and distal tektites (e.g. Philippinites & Australites) were 
still molten and forming above 99% of the atmosphere. 
As early as 1912 [1] rays of tektite material were recog-
nized in Australia. Uneven tektite distribution patterns, 
suggestive of rays, have also been noted in SE Asia. A 
distinct ray in the Philippines passes through the north 
of Metro Manila, through the northern Bikol region and 
into the Pacific Ocean. Tektite rays are defined by 
higher concentrations of material and larger than aver-
age sized tektites for the region. 

Method: Tektite localities were obtained from an 
extensive library of published data (whilst too numerous 
to cite individually, all localities are referenced and 
available on request). Additional unpublished, but vali-
dated, sites are from personal communications. Some 
cited localities were very precise whilst others encom-
passed broader regions or are transposed from maps and 
may be less reliable. It was deemed preferable to use as 
many localities as possible. Use of only the most pre-
cisely documented localities would have resulted in an 
inadequate database. A total of 1,441 localities were uti-
lized in this study. Localities from Fenner (1935) were 
omitted as very numerous generalized localities de-
tracted from and masked otherwise distinctive rays.  

A total of 25 possible source craters or regions 
(some close to one another) were recognized from pub-
lished literature. They were all analyzed, but cannot all 
be presented due to space limitations. A line was drawn 
from the suggested crater or region to each and every 
tektite locality. No corrections were made to the data.  

Possible sources of error include: Poor generalized 
localities; large gaps in the database due to seas, oceans 
and land areas with a lack of published data; water trans-
portation of tektites to their current position; burial / loss 
of tektites; wind transportation of microtektites prior to 
deposition; and minor Coriolis effects during flight. 

The Australasian impact is well established as a 
highly oblique impact. In analyzing the crater ray sys-
tem one is looking for a bilateral symmetry on the me-
dial and distal rays. A radial symmetry is sought for the 
proximal Indochinites, which are the last formed tektites 
ejected in all directions as the circular crater opened up. 
Secondly, one is looking for overlay of regression lines. 
The greater the overlay of lines to form sharply defined 
rays, the closer one is to the true source crater location. 

Selected Results: 
 

 
 

 

Fig. 1: Tonle 
Sap, 13° N, 
104.5° E. [2] 
[3]. Lacks sym-
metry, clearly 
this source is 
too far west. 

Fig. 2: Zaotang 
structure, 
23°56'16.00"N, 
111°36'30.00"
E. [4]. Lacks 
symmetry, 
clearly this 
source is too 
far north-east. 
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Figure 3 shows good symmetry, appearing marginally 
too far east (but note the lack of localities to the east due 
to sea, so cannot be ruled out on symmetry). In terms of 
line overlay to form rays, this source location is optimal. 
 

 

 

 

 
Conclusions: It is evident that the source crater 

should lie in a broad region from south-central Laos 
(Bolikhamxai, Khammouane and Savannakhet prov-
inces), adjacent central Vietnam or within the central 
Gulf of Tonkin. In detail, the lack of tektites in the west-
ern part of Indochina and abundance to the east in Hai-
nan and Leizhou, suggests the optimal crater location is 
close to Fig 5. SW-NE measurements of the circular 
proximal field suggest an ejecta diameter of 1,400 km, 
which would best support a crater near Fig. 5. The lack 
of land to the east, beyond Hainan, makes the easterly 
extent of the proximal strewnfield uncertain. This ab-
sence of data may give the impression of the crater be-
ing further west than it actually is. The best fit in terms 
of line overlay to form sharp rays is Fig. 3 then Fig. 5. 
Undoubtedly the crater is at or very close to Fig. 3 or 5 
and likely buried offshore as no crater is visible on land. 
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Fig. 3: 
GETECH grav-
ity anomaly in 
the middle of 
the Gulf of Ton-
kin, 
17°45'20.00"N, 
107°50'30.00"E. 
[5].  

Fig. 5: 10Be 
isoconcentra-
tion. Coast of 
Vietnam. 17° 
N, 107° E. [9] 
[10]. Very 
good sym-
metry. A strong 
candidate.

Fig. 4: Circular 
structure south 
of Muang Phin, 
16.35° N. 
106.15° E. [6] 
[7] [8]. Good 
symmetry, just 
marginally too 
far west. 
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