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A preliminary report on the possible impact crater of Kachchh

Only a few craters formed due to the impacbf the rim—crater junction is better de-the depression is said to have had suffi-
of extraterrestrial objects are known infined than the outer rim due to vegetationcient water during tmmer as well. As
India, e.g. Lonar crater of Maharashtfa It measures 1.2 km E-W @11 outer interpreted by the villagers, due to the
Ramgarfiand Dhal4. This is a preliminary rim), 1.2 km NS (~2.15 outer rim). The construction of several dams along Kachchh
report of yet another possible impact cratecircular crater forms a shallow depres-Mainland Hill Range, the rivers of the
in Kachchh district of western India. While sion filled with sediments and the lowestmainland in recent years have stopped
most other recognized craters lreated point of the depressionis hardly 2 roge  disposing rainwater into Banni region,
within hard rocks, this possible impactthe mean sea level. The rim of the craterendering the lake dry duringusimer.
crater has a special significance as it igsises about 2 m from the surroundings,Luna lake is one of the few places where
located within an extremely lodying,  which in turn averages to around 3.5 m.the rare variety of bird, the glassy ibis breeds.
flat terrain comprising unconsolidated There is a dense growth of variety of According to local villagers, the central
soft sediments, and its appearance is urAcaciaspeciesAcacia nilotica(locally  part of the depression was dug two and a
conventional and deceptive. Its importanceknown as ‘desi baval’) at the inner parthalf decades ago for retainimginwater
is further augmented as an ancient humaaf the rim and surrounding it is the wild during summer, which howevenas been
settlement belonging to the Harappan pevariety of the sameProsopsis julifora silted up in due course. Digging for stor-
riod® is located about a kilometre southwes{(locally known as ‘gando baval). The ing rainwater during summer was also
of the crater and the ancient Sanskrit textsillagers claim that the growth of the carried at one more place near the ancient
refer to the impact of a burning extrater-wild thorny plants is only a recent pheno-human settlement described above. Along
restrial object ithe western part of India menon, abou8—4 decades; in fact growth with numerous artefacts, several bones
some 4000-5000 years ago and the suf ‘gando baval' (meaningctazy plant  were also unearthed, due toiethfurther
pected area of impact happens to be then Gujarati) has become a menace all ovedigging was intervened by the district au-
Great Rann in the district of Kach¢hh  Kachchh district in recent times. The cir-thorities. Although the present-day rain-
The suspected impact crater is seen asular depression is filled with potable fall is scanty (average: 322.2 mm/yr —
a circular feature near theéllage Luna, water during the rainy season that evenkKachchh Gazetteer), occasional heavy
located in the northwestern part of Bannitually dries up during summer. It retains downpour causes complete submergence
Plains (Figure 1) at lat. 28217'N long. water till November—December, making of the whole surrounding region due to lack
691537'E. The site lies within extensively it to appear like a flourishing lake (Figure of gradient. Water stagnates for consid-
laid unconsolidated sediments, and thea). Over a length of period several erable time, and the depressions get silted
altitude of the region is scarcely aroundwells are dug in the region of the rim. up and the heap of excavated loose earth
3-5 m from the sea level. The inner partTill the middle of the twentieth century, is levelled up rapidly.
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Severalumps of dark and heavy objects
measuring 2—6 cm were recovered from
the rim part of the structure (Figur@B
Most lumpswere of irregular shape consist-
ing of numerousspherical cavities and some
were strongly attracted to hdumagnets
(Figure 3b). Based on the petrographic
study of thin sections cut from the sam-
ples collected, they can be classified into
three categories: (i) completely dark and
opaque, (i) completely transparent (in
thin sections only, in hand specimens more
or less opaque) and isotropic (under crossed
nicols), and (iii) areas comprising both
dark—opaque and transparent—isotropic
materials. Those belonging to category-1
are found to be strongly attracted to the
hand-magnet and those in category-2 have
obsidian-like appearance with vitreous

Mandrocktermin [ ] Unconsolidated sof sediments lustre and conchoidal fracture. All the three
are blackish and opaque in hand speci-
Figure 1. Location map: Kachchh. mens; nonetheless category-2 samples are

transparent only along thin edges. Cate-
gory-1 samplesre likely to be metallic
meteorite fragments. Under microscope,
polished samples belonging to category-1
exhibit thinshimmering lines that appar-
ently resenble ‘Neumann lines’ (of
kamacite) commonly observed in iron—
nickel meteorite$®. However, it is pro-
posed to confirm the same bypaopriate
analysis. Specimens of category-2 can be
compared to ‘tektites’ formed @zcount

of melting of the material of the site of
impact and immediate solidification into
Figure 2. a, Satellite image comprising circular Luna lake.Dry bed of Luna lake during 9l2SS due to enormous heat generated by
summer. the impact.

The terrain in which the suspected im-
pact crater is located makes it a unique
setting for investigation. Generally craters
generated by the impact of an extra-
terrestrial object in a hard-roctrtain, as
is the case in most impact sites studied,
can be recognized by features such as: (i)
shattered and up-turned beds, (i) quaquaver-
sal dips of beds and slump folds, (iii) easily
recognizable rim and crater with distinct
rim and crater ratio, (iv) fragments of
meteorite, (v) occurrence of high pressure

minerals, and (vi) occurrence of glassy
Figure 3. Dark and heavy lumps collected at the rim of Luna laké argest chunk on the left materials (tektites) formed on account of
measures 5 cm across, tubular sample in the lower right is glassy in nature (category-2), anljn@ﬁing of rocks/minerals at the site of
two samples in the centre are cut and polished for further studjeSample (category-1)
strongly attracted to horseshoe-shaped hand magnet.

impact. As described earlier, since the
impact site comprises loose, unconsoli-
dated sediments and subsequent erosion,
The effect of rapid siltation of the cra- from the surrounding plains is also negli-the déilitated stature of the rim formed
ter and erosion of the rim is such thatgible. Banni Plains is an example wits  on account of impact and ratio of rim and
conventionally reasured depth to diame- huge extent of around 50 km50 km  depression of the crater appears to be quite
ter ratio is dismally low. Rim and central and the highest point above the mean sedifferent from most others studied.
part of almost 1 km wide depression hardlylevel measured merely 9 m andlisrder Among the various objects/products ex-
has 3-4 m of difference (Figurebpand with the Great Rann of Kachchh barely 2 m. pected in an impact site, (a) fragments
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appearing like metallic meteorites that arebased on lyengar’'s pafethat the region 5. Joshi, J., Report, Archaeological Survey of
dark, heavy and magnetic with sphericalof Gujarat, Kachchh and parts of Rajast- India, 1990, p. 435.
cavities are found at the rim of the sus-han are the sites of disaster, of which th&- lyengar, R. N.|ndian J. Hist. Sci 2004,
pected crater, and (b) glassy objectsextraerrestrial impact could be one. His 39, 11-49.
comparable to tektites have beenretes. remarks are noteworthy: ‘... The course’" Buchwald, V..The Handbook of Iron Meteo-
. X . . . rites, University of California Press, 1975.

Search for high-pressure minerals is plannedf human history appears to pe |r_1ter-8_ McGraw-Hill Encyclopaedia of the Geo-
for the future. cepted by catastrophic events with site of |gical Sciencegath edn), McGraw-Hill,

There is further scope for exploring thedestruction, major cultural discontinuities 1977, pp. 471-480.
possbility of correlation of this site with and migration of people lending supportg. Radhakrishna, B. PJ. Geol. Soc. India
the impact site mentioned in ancient Santo such an inference. If this is true, im- 2004,64, 127-132.
skrit texts. According toyengaf, the pact of meteorites could be the cause for
Rann of Kachchh was referred to as ‘Irina’major natural disasters on earth in future
in the Rgvedaanda few other Sanskrit as has happened in the pasf. There is ACKNOWLEDGEMENT. R.V.K. and M.S.G.
texts, where a fireball/meteorite had fallen.a posghility that the meteorite had split thank SAC (ISRO), Ahmedabad for financial
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methods could reveal the age of some oEuna being one of the sites. Thus there
the Sanskrit texts that have descrilteel could be many more impact sites of this
incidence. The archaeological site mentioperiod in and around Kachchh in western
ned above is located about 1 km southindia. Was the impact of extraterrestrialReceived 25 May 2006; revised accepted 6
west of the suspected crater. Accordingobjects a cause of the mysterious disapduly 2006
to Rao, the ruins of the settlement belongpearance of Harappans?
to Harappan age (around 400gays old). This note is only a preliminary report
As stated earlier, did the heap of bonesnd further work is in progress. Polished R. V. KARANTH
obtained while digging for storing water samples of the specimens have been sent P. S. THAKKER?
in this location two and a half decadesfor chemical analysis to confirm whether M. S. GabHAvi?
ago indicate mass destruction due to théheir composition conforms to that of
impact or did the Harappans come to livemeteorites and the products of impact. 'Department of Geology,
near the lake that filled the impact crater M.S. University of Baroda,
sometime after the event of impact? Onlyl- Crawford, A. R.Nature 1972,237, 96.  \/5qodara 390 002, India
a detailed stdy can reveal whether the % gr?dmkjson’ K"V’I DS“be: A Ml'g;);’ i‘oand 2gpace Applications Centre,
disaster struck when the settlement was Sgissu&_aram' - SSclence 180 Ahmedabad 380 015, India
flourishing or the Harappar_ls happend to; Dietz, R. S. and McHone, Meteoritics Present addr(_ass: 104, ‘Aarth’,
settle there after the creation of the cra- g 379_333. 29, Pratapgunj,
ter, which had capacity to store water. 4. pati, J. R., Abstr. 5092:nhual Meetingof Vadodara 390 002, India
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