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WOoLR GREEK_METEORITE GRATER.
Report No. 13.
{Geol. Ser, No. 8).
1. SUMMARY.

1. .The Wolf créek Crater is the second laé st
¢rater of
ggﬁgoriticﬁorigégito bg discovered on %ge earth's
6Ce, n ou ne of the history of the 4ai
of the crater is given. v | Teeharent

The situation of the erater is deecribéda

o
'3.

B¢ A general description of the crafter is presented

including dimensions appearance, t

ypes of sediments
involved and structu;e of the créter. n
' of these factors is given. o e hailon

4o A generdl diseussion follows with em .
phaeis on meteorit
eraters as distinct from craters resulting from othe:;c
causes. ‘A Labular comparison of craters of known
: meteoritic origin is given,

Se Eviﬂence 1n favour of a Pleistocene to Recent a"e
for the erater is presented.

11, INTRODUGTION

The Wolf‘Creek Meteorite crater situated in the
Kimberlgp District of Western Australia is t he second largest
~crater of meteoritic origin to be discovered on the earth's
surface. The crater has been named by Dr. Reeves (Reeves, 1948)
~after the adjacent watercourse, Wolf Creek. e

_ The naturs of the crater was first recognised on
June 21st, 1947, by Dr. Frank Reeves snd N.B. Sauvp of the
Vacuum 011 Company daring an aerisl reconnaissance of the
Desert Basin in a Zinc Corporation sireraft piloted by '
Dudley Hart. It was reached on the ground on August 24th,
1947, by Reeves, Harry Evans and Duadley Hart, )

The crater was independently located and its
metaoritic origin suspected by one of the writers (D.J. Guppy)
early in 1948 when preparing a photo-geological map from
phatographs covering the ares.

III. LOCATION AND DESGRIPTION

' ~ The crater is situated on the northern e@dge 6f the
- Desert Basin at approximately 127°46' east, 19918' south, 65
- miles south of Halls Creek, the nearest township and aerodrome.

, ' The crater may be reached without difficulty during
tha dry season by tsking the track from Halls Creek to Rubey

Pleins homestead and thence to Beaudesert Well, Near

Beaudesert Well a branch track is followed slong the west

bank of Wolf Creek as far as the crater. (Pigure 1),

The crater is situeted in an area covered with loose
sand with occasional low sand dunes and sparse vegetation
a few miles south of the last observed outcrops of Nullagine
quartzites and grits of Pre-Cambrian age. Nullagine quartzifes

exposed in the crater.

The erater, from the Beaudesert Well approach, appearg
as & low hill in an otherwise featureless area and from
a distance there is nothing to suggest the existence of
the crater behind the rise.
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As the hill is epproached more closely the piles of
-broken rock forming the rise are seen more clearly and the
peculiarities of the hill become more obvious,.

The general appearance when viewed from the foot of the
rise is unique. The massive pile of unsorted blocks of red-broway
guasrtzite particulerly on the southerly flank of the crater rim.
is very striking.

The view from the top of the bim is most imposing and
the perfection, that is to say the symmetry and uneroded condition,
of the crater must be seen to be belleved.,

The average depth of the crater below the rim is 160
feet or an aversge depth of 70 feet below general land surface.
The original @pth of the crater was somewhat greater as the inner
portion of the crater has been partly filled by an unknown depth
of sediment,

The average maximum thickness of broken rock forming
the rim of the crater is 90 feet and this conesists of angular
blockes and pieces of qnartzi%e end grit thrown up by the explosion
of the ‘meteor.

The appearance of the crater in detail may best be
described by reference to the west-east and south-north sectlons -
in the sccompanying diagram (Pigure 2) and composite photograph.

The near symmetry of the crater is readlily seen from
the sections (Figure 2), The height of the rim rock varies but
little around the circumference and any veriations that do exist
may be attributed partly at least to subsequent erosion., The
outer slope of the shattered rock varles from 10 to 15 degrees
-and the inner slope of { he wall of the erater ranges from 30 to
40 degrees snd no doubt closely approximstes the original outline
a8 there is little evidence of erosion.

The floor of the crater is e ssentially flat with
8 very slight rise from $he ceniral area to the abrupt face of the
wall. The inner portion of the floor, diameter 1400 feet, is
composed of light porous gypsum with a number of sink—holes.
Surrounding thies central area is a gone covered with loose sand
- ¢xtending to the wall.

The qoartzites forming the wall have a general low dip
outwards e.g. 20° on the eastern wall where the dip is well
defined and elsewhere as much as 50 to 60 degrees. Inward dipping
strata occur in parts of the south-west and north-west sectors of
the wall,

Apperent dipe are in places deceptive as what may appear
to be the dip of the strata in the wall rock may be a large loose
bloeck or a slumped portion of the wall mck, Both are common
around and on top of the wall and in some sections 1t 1s difficult
to reccognise the true wiiitude of the strata.

Mrery sharp bending of the beds is clearly visible on
the northern wall of the crater. 1t isg difficult to assess when
examining the structure of the c¢rater which characters are to be
attributed $to the regionasl structure and which should be attributed
to the force of the exploding meteor. The Nullagine sediments
exanined to the north of the crater are gently folded and faulted
on a small scasle. It seems reasonable to postulate that the
general outward dip of the beds forming the wall of the crater is
due almost entirely to movement resulting from the explosion of

the meteor,

gimilar structure has been established in the cases of
the Meteor Crater of Cosonino County, Arizona (Barringer, 1909)
and Texas Crater in Ector County, Texas (Barringer, 1929). It is

likely that the bending described from the north wall ef the
crater is partly at least a structure of pre-meteor age as it
would appear impossible for surface beds of hard quartzite to
pend in such s way withoutlconsldﬁrably more fracturing.
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: An examination of the crater both on the ground snd
from eerial photographs gives the impression that a greater volume
of fractured rock has been piled around the south-wegt portion of
the crater suggesting that the wmeteor was moving in an are from
the north~east towards the southe~west when it struck the ground.

Prom a study of craters on the earth's surface and on
the moon, Deitz (1948), and others have sugzested that the rsdial
symmetry and circularity of craters such es the Meteor Crater and
those on the moon's surface are due to exploding meteors.
Explosion craters, in contrast to percussion craters, have
eircular shape and well developed radial symmetry regardless of
the angle of incidence. (Figure 3).

No eilice glass or sintered rock has been discovered in
the area but there is every probabllity that further work will -
disclose the pregence of material of this character,

Fragments of various size of heavy metellic materisl
were found arocund the rim of the crater particulsrly aslong the
gouthern sector. :

R.0s Chalmers, Curator of Minerals of the Australisn
Museum, has advised "that the specimen contains 1.9% of Ni0O which
is far in excess of what would be expected in terrestrisl rock®™.

-~ Samples of meteoritic 1lron were submitted to the
Western Australian Government Chemical Laboratories. The
following information 1s quoted from their report.

The samples consisted of two fragments A and B.

A weighed appfoximately 300 grms. and B. approximately
500 grms,

The material is sufficiently magnetic to allow
fragments of pes-sige being lifted by a bar magnet and
consigt meinly of iron oxides, hydrated in part, with
some sllicate minersls too highly impregnated with iron
oxides to be identifisble, and a 1little chalcedony.

After fine grinding, specimen A ylelded a very small
amount {0.06%) of metallic iron which was retsined on
a 90 mesh screen. -

Amu gigs : A B
: _ per cent.

Nickel, N1 in metalliec portion 3.71 o
Nickel Ni total 3457 4447
Specific Gravity 3.42 3.80

IV. GENERAL DISCUSSION

An interesting paper by Nininger (1948) covers the
geological significance of meteorites, It took scientists many
years to accept the fact that matter from outside the earth and
its atmosphere was falling and had fallen on the earth's surface.
Today there are still some who will not accept the meteoritic
origin of some craters.

If is apparent that studies of craters such as the
Meteor Crater, Arizona, Barringer (1909, 1915), Boxhole Crater,
Central Australia, (Madigan 1937), Texas Crater (Sellards, 1927,
Barringer, 1929), Henbury Craters (Aldermsn, 1932), Wabar Craters
( Pnilby, 1933), Cempo del Cielo Craters (Nigera, 1926}, Siberian
Craters (Whipple, 1930) and now the Wolf Creek Crater in Australia
have produced an overwhelming amount of evidence in favour of
“this meteoritic origin. The Wolf Creek Crater gives further
support to the theory of Dietz (1946) and others who postulate
a meteoritic origin for craters on the moon's surface.
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From the gsvailable literature it appears that six ceraters
or groups of craters of meteoritic origin have bheen deseribed
{Spencer, 1933) while a further two, namely, Ashanti Crater,
occcupied by Lake Bosumiwi, Ashanti {Haclaren, 1931) and a group
of craters in Estonla (Reinwaldt, 1928 and Kraus, Meyer end Wogener,
1928) remein doubtful. Niningor (1948) also mentions that in
addition to the fall of meteors in Siberia in 1908 "now comes word
thet & similer, though smaller collision haz occurred at a point
some 200 miles north of Viadivostock™.

The following table of the dimensions of craters of proven
neteoritic origin 4s of some interest. The variations in the ratios
of width to depth may be explained by either erosion snd sedimenta-
tion or an initial accumulstion of shattercd rock or boths The
actual depth to bed rock is investigated.

_ Ratio of
Hidth Depih Width
} % :

Heteor Cpater, U.S.4. 3900 feet 570 fee 6.8
Wolf Creek COrater, Australia 2800 " 7o *® 16.5
Boxhole Crater, Austrelia ‘ 575 ™ &2 =~ 1l.1
%xas ﬁ'PatBP, U. S. 4. 830 'y 18 8 2904
Henbury, Australia _ 360 % 60 % 6.0
Henbury, Australls 240 ¢ 260 " 9.6
Henbury, Australia - 3 - 3 " 10,0
Viabar Craters, Arablia 328 " 40 ™ 8.0
Campo del Cielo Crater, Argenting 135 * 16 ™ 11,4
Siberie Cpater, U.S.S.R. _ le4 * b & T 12.5

V. AGE OF THE CRATER

Unfortunately the youngest sediments in the area
occupied by the crater are Pre-Csmbrian in age.

During the exemination of the crater a few loose pleces
of pisolitic ironstone or laterite were noticed smongst the fractured
blocke forming the rim of the crater on the eastern side. On
deescending the wall of the crater the layer of laterite, from which
loose pileces were dsrived, was located in situ in the wall,

; This evidence proves that the meteor struck the ground
and exploded after the laterite layer had been formed, Information
which has been accumnlsting over the last few uears favours the
late ltiocene as the age of the laterite in NHorthern Australis., It
is, therefore, fairly cerfain that the Wolf Creek Crater was formed
later than Hiocene times,

The eroslon of the eratrr is slight and signs of
erosion on the steep walls of the erater are not well marked.

As far as eould be aécertaiued aboriginals in the area
have no record of the meteor in their legends but are awvare of the
grater. ’ :

Summing up the evidence points to a Pleistocene or
Recent geological age for the crater.
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