
HOW WERE TEKTITES FORMED AND EJECTED? E. R. D. Scott, Hawai’i Institute of Geophysics and
Planetology, School of Ocean and Earth Science and Technology, University of Hawai’i at Manoa, Honolulu,
Hawai’i 96822, USA, (    escott@pgd.hawaii.edu)   .

Four tektite strewnfields and many kinds of tektite-
like glasses were formed by impact melting of
sediments and ejection of glasses over distances of up
to 104 km [1, 2].  Three of the tektite-producing
impacts formed craters 10-90 km in diameter; a source
crater for the Australasian tektites has not been
identified.

Two major constraints on tektite formation have
not been addressed: the remarkable absence of target
fragments and the lack of projectile contamination,
which are characteristic features of most other impact
melts.  Traces of shocked grains are found in Muong
Nong types but are absent in other tektites [1]. Iridium
concentrations indicate the presence of <0.01-0.001%
projectile, whereas most other terrestrial and lunar
impact melts contain much higher inferred
concentrations [3,4].  The lack of siderophiles in
impact melts from one crater might be attributed to an
achondritic or low-Ir iron projectile [4], but it is
unlikely that all four projectiles were Ir-poor.
However, normal Ir-bearing impact melts have not yet
been identified at any tektite-forming sites.  High-
velocity projectiles, such as comets, can also form low-
Ir impact melts.

Nearly all authors favoring an impact origin for
tektites infer that melting was due to shock
compression of the target by the projectile.  But the
absence in tektites of unmelted target grains and
projectile material is very difficult to reconcile with
this origin.  If tektites had formed by jetting at the
projectile-target interface as many argue [5], they
should be especially rich in siderophiles from the
projectile [6, 7]. Near surface materials that are rapidly
ejected by spallation are relatively lightly shocked.
The bulk of the impact melts, which form
subsequently, are intimate mixtures of melts and
shocked and unshocked clasts from diverse depths.
Thus alternative impact processes for melting and
jecting tektites should be explored.

On Earth, the atmosphere plays a major role in
heating and transporting target materials in impacts of
sub-km and km projectiles.  On Venus, craters <30 km
in diameter are rare, unusually shallow, and multiple or
complex and irregular in shape [8, 9] due to projectile
flattening by the atmosphere and catastrophic
fragmentation and explosion [9-11].  On Earth, a high
proportion of craters in the size range 0.1-10 km were
formed by iron meteoroids [4] and some small fresh,
terrestrial craters like the 14 km Zhamanshin structure
are unusually shallow and irregularly shaped, rather

than bowl shaped [12].  Both features are consistent
with atmospheric fragmentation, which enhances
atmospheric heating.

Interactions between atmosphere and projectile are
complex and difficult to model [13] and several
possible processes might have been involved in
forming and ejecting tektites.  Tektites may have
formed by radiative heating from the atmospheric
plume [14, 15] or surface material may have been
injected by impact-generated winds into hot ionized
trailing wakes. Catastrophic atmospheric disruption of
stony asteroids generates peak shock pressures >1 GPa
in surface rock on Venus [10] but melting would
require much higher pressures.

The absence of a well-defined crater for the
Australasian tektites was attributed by Wasson [14] to
a comet that fragmented before reaching Earth forming
numerous small craters.  However, an asteroid that
catastrophically fragmented close to the surface may
have been responsible. Even if a crater did form it
might be shallow and complex like Zhamanshin [12],
where tektite-like irghizites deficient in Ir [4], are
found.

Conclusion: The lack of projectile material and
target fragments implies that tektites did not form by
shock compression.  A more plausible explanation is
that surface sediments were melted prior to ejection by
an impact-heated atmosphere or after ejection inside
the hot trailing wake of the projectile.
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