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WOLF CREEK METEORITE GRATER. 

Report No. 13., 
(Geol. Sere NO.8). 

I e. SUMMARY. 

1. 7he Wolf e Oreek CreteI' is the second largest crateza of 
meteoritio ozalg1n to be d1seovered on the earth's 
su.rface.An outline of the history of the discovery 
of the orateI' 1s given. e 

a~ The sitUation of the crater 1s described • 

a.A general desar1ption of the crater is presented 
lneluding dimensions, appearance, types Ora ed1ments 
involved and e struoture of the crater. .An interpretation 

.. Of' th.es.~ tactorsis given. 

4. A generfLl d1s0usslonfollows w1 til. emphasis on meteor1tic 
craters '8sdist1nct from craters resulting t"rom other 
causes.. eA tabUlar comparison of craters of' known 
meteoritic or1ginls g1ven. e 

5. Evidence in favour of ae Pleistocene to Reoent a:e 
tOl' 'he e crater is presented. 

II. INTROruO'1'IOY 

. The Wolf Creek Meteorite crater situated in the 
lt1mberl~)o DIstr1ct of western Australia 1s the seoond largest 
crater of meteoritic orig1n to be discovered on the earth's 

. surf'ace. 'lhe crater. has been' named by D~. Reeves (Ree.ves, 1948) 
after the a~jacent watercourse, Wolf Creek. -- ..--

The natura of the crater was :first recognised .on 
June Blat I .. ' 1947 I bynz.. Frank Reeves and N. B. Sauv~ of' the 
Vacuum 011 Oompany' during an aerial reconnaissance of' the 
Desert Basin 1n a Zinc Corporation aircraft piloted by 
Dadley Hart. It was reached on the ground on August 24th, 
194.7, by Reeves,. Ha1"!"y Evans and Dlldley Hart. ·0 

.!he crater was independently located and 1ts 
meteoritic origin suspeoted by one otthe writers (D.J. Guppy) 
earlY' 1n 1948 when preparing a photo-geological map 1'rom 
photographs covering the area. 

III. LOOATION AND DESGRIPrION 

. The crater is situated on the northern tedge of the 
. Desert BasIn at approximately , 127046' east, 190 18' south, 65 
m1les south at Balls Creek, the nearest township and aerodrome. 

The crater may be reached w1thout d1fficulty during 
the dr:7 season by taking the track from Halls Oreek to Rubey 
Plains homestead endthenoe to Beaudesert Well. Nea~ 
Beaudesert Well a branch track 1s· followed along the west 
bank of Wolf Creek as far as the crater. (Pigure 1). 

'lhe crater 1s situated in an area covered with loose 
sand w1th occasional low sand dunes and sparse vegetation 
a tew miles south of" the ·last observed Qutcrops of Nu.llaglne 
quartzites and grits or Pre-Cambrian age. NUllagine 9,uartzl tea 
aPe exposed in the creter. 

The crater, from the Beaudesert Well approach, appeals 
as 8 low hill in an otherwise featureless area and from 
a distance there 1s noth1ng to suggest the existence ot 
the crater behind the r1se. 
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As the hill 1s approached more closely the piles of 
broken ~ock forming the 1'1se are seen more olearly and the . 
pecll118l"it1esof the hl11 become more obvious. 

'the general appearance when viewed from the toot of' the 
rise 1s unique. The massive pile of' u.nsorted blocks of red..;a:,v!)wil. 
ql1a,r;-tz,1te part1cularly on thesQutherly flank of the crater r1m_ 
1s veq striking. 

The view :from the top of the rim is most imposing and 
the perfectlon,that is to say the symi:net17 and Ilneroded condit1on, 
of the cNtter must be seen to be believed. 

The average depth of the crater below the rim is 160 
teet or an average depth of 70 :teet below general land surface. 
The original dJpth oftha crater WaS someWhat greater as. the 1nner 
portion of the c rater has been partly :tilled by an unknown depth 
of' sediment • 

. The .average msximwn thickness of broken rock forming 
the rim of the crater is 90 feet and this consists of angular 
blocks and pi.cs.s of quar'z1te and grIt thl'o\vn UP by the explos10n 
of the 'meteor. 

The appear.ance of the crater in detail may best be 
described by l"eferenceto the west ... east and south-north sections, 
1nthe 8ccompaz:urlng diagram (Figure 2) end compos! t e photograph. 

The near symmetry ot: the crater is rendily seen from 
the sections (Figure 2). The height ot the rim rock'varies bu.t 
little eround the circumference and any variations that do exist 
.may be attributed partly at least to subsequent erosion. The 
outer slope of' the shattered rock vsl'ies from 10 to'15 degrees 
and the inner slope of' t he wall of the crater ranges from 30 to 
40 c:1egrees and no doubt closely approximates the original outline 
as there is little evidence of erosion. 

.* 

The floor of the ers.ter is e ssentlally flat with 
a very slight rise f'l"om thecentL"al a ree to the abrupt face of the 
wall. The inner portIon of the floor, diameter 1400 feet, is 
composed otllght porou.s gypsu.m w1th a number at: sink-holes. 
Surroundingthls central 8 .1"68 is a zone covered with loose' sand 

. extending to t he wall • 

The qasrtz1tes forming the wall have a general low dip 
outwards e.g. 200 on the eastern wall where the dip is well 
defined and elsewhere 88 muoh as 50 to 60 degrees. Inward dipping 
strsia occur in parts Of the south-west and north-west sectors of 
the .. all. 

. APparent dips are in places deceptive as what may appear 
to be the dip of the etrata in . the wall rock may- be a large loose 
block 01" a slumped portion of the walllf)ok. Bqth are common 
al'ound and on top or the wall and in some sections 1t is difticult 
to recognise the true '$~t1.tude of the strata. 

Jfle'I!Y ·sh.arp bend.tng of the beds is clearly visible on 
the northern wall of· the crater. It is difficult to assess when 
examin.ing the structure of the crater which characters are to be 
attributed to the regional structure and which should be attributed 
to the force of the exploding meteor. The Nullagine sediments 
examined to the north of the crater are gently :folded and faulted 
ou a small scale. It seems 1~e6lsona.ble to postulate that the 
general outward dip of the beds foming the wall of the crater is 
due almost entirely to movement resulting from the explosion of 
the meteor. 

Similar structure has been. established in the cases of 
the Meteor Crater of Coconino OountY', Arizona (Barringer 1909) 
and Texs.s Orater in Ectol' County, Texas {Barringer. 1929~. It is 
11kel.ythat the bending described from the north wall Of the 
cratep 1s partlY at least a atru.atul~e of pi. ... e-meteor age as it 
would appear imposs1ble for surface beds of hard quartzite to 
bend in such a Wq wlthollt.eonsiderably more fracturing. 
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.An examination of' the crater both on the gro1md and 
from eer1sl photographs gives the impression that 3 greater volume 
of trae;ured rock has been piled around the south-west portion ot 
tbs crater su.ggesting t nat the meteor was moving in an are t"rom 
t ·he north-east towards the south-west when it struok the ground. 

Prom 8stQ.d.V or oraters on the earthtssurfsee and on 
the m()on~ Deitz (1946), and a·thers have suggested t hat the radial 
symmet17 and ciroularity of craters suoh s·s the Meteor OrateI' and 
those on the moont s surt's.oe are du.e to exploding meteors .. 
Exploaioncraters. In contrast to percussion cratera, have 
·c1rculs.r shape and well developed rad1al symmetry regardless of 
the angle of: inci<'tenee. (Fj.gnre 2). . 

No silica glass or sintered rock hRS been discovered in 
the erea but there 1s eV6I7 prnbabl11ty thnt further work. will · 
disclose the presence ot materiel of' th1R che.rp.ctel". 

Fragments ot: various s lze of' heavy metallic material 
were found around the rim Q·t tbe crater particularly along the 
southern sector. . 

R. O. Ohalmers, Curator ofMlnerala of' the Austral1an 
Museum, has advised ""that the speCimen contains 1.9% ot NiO which 
1s tar in. excess O~wh6t would be expected 1n terrestrial rock". 

Samples of 'meteoritio iron were submitted to the 
Westel"l). Australian Government Chemical Laboratories. 'the 
following information i8 ' quoted from their report. 

!he samples consisted of two fragments A and B. 

A weighed approximately 300 grrns. end B. approximately 
500 grms~ 

fhe matepial is sufficIently magnetic to allow 
fragments ot pea-s1ze being lifted by a bar magnet and 
consist ma1nly of 1r-on oxides, hydrated In part. wi th 
some s1licate minerals too highlY impregnated with iron 
oxides to be identifiable, and a little ehelcedony. 

After :fine grinding, specimen A yielded ~ verY' small 
amount (O.O6%) of metallic iron which was retained on 
8 90 mesh sc.reen. 

Antlqsis ... 

Nickel, Ni in metallic portion 
Nicke 1 N1 total 
Spec1fic Gravity 

IV. GENERAL .DISOUSSION 

A B 
per cent. 

3.71 -3.57 4.47 
3.42 3.80 

An interesting paper by lUn1nger (1948) covers the" 
geological s1gnificance of meteorites. It took scient1sts many 
years to aocept the fact that matter from outside the earth end 
its atmosphere was falling and had fallen on the ea.rth's surface. 
Today there are still some who will not acoept th.e meteoritic 
origin of some craters. 

ltls apparent that stUdies of craters such as the 
Keteor Crater, Arizona, Barringer (1909,. 1915), Boxhole Oreter, 
Oentral Australia, (Madigan 1937), 'l'e:xes Orater (sellards, 1927, 
Barrlnge.t", 1929). HenbuI7 Craters (Alderman, 1932), Wabar Craters 
(Ph11b1'. 1933) ~ Oampo del 01elo craters (N~gera, 1926), Siberian 
Craters (Whipple. 1930) and now tbe WolfCreek OrateI' in Auetra11a 
have produ.eed an overwhelming amount of evidence in favour of 

. this meteorit1c origin. The Walt Creek OrateI' gives further 
support to the theoI7 of Dietz (1946) and others who postulate 
8 meteoritic or1gin for craters on the moon's surface. 
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lll'om· the available" 11tel'sture1t appears that six cl'laters 
or groups of" craters of meteor1 tic o~ig1n have been descr1bed 
(Spencer,. 1933) while a .further · two, namely, Asrlantl Orater, 
occupied by Lake Bosumtwi, ""shanti (Maolaren, 1931) and a group 
of" craters in Estonia (Reinwaldt. 1928 and Kr~us. MeY'er and Wagener, 
192a) remain doubtful. laningol~ (1948) also mentions that in 
addition to thef'all of meteors in Siberia in 1908 ""now comes fJord 
that e similar, thotlgh smaller collision has. oacurred ata point 
aome 200 miles north of' Vladivostook-. 

'.fbef'ollowing t·sble of the dimensions of oraters of prove 
meteoritic origin is of some interest. 4fhe variations in the retios 
of width to depth lnay b$" explained by either erosion and se dirnent a­
tion 01" an lui'tisl accUlnnlation of' shattered rock. or both.. The 
actual depth to bod rocit is investigatedo 

Width Depth 
Ratio ot 

Width 
to Depth 

; 

HeteoJt OrsieJ.'l. U. 8. A. 3900 feet 
\701~ Ot'e19k Orater,. Allstral1-a 2800 .. 
Boxhole Croater, Australia 575" 
Texas Crater,. u. S. A. 530 111 

H.enbo.ry, Australia 360 .. 
Henbury, Austx-alla 240 . 
Henbl.1.PY,. A.ustralla 30 ... 
\7abar craters, Arabia 328 " 
Campo del C1elo Crater, Argen.tina 183 -
Siberia Orater, U.S.S.R. 164· 

v. AGE OF ~ CRATER 

570 feet 
170 ~ 

52 ., 
18 '1 

60 .. 
25 . 

3 
40 
16 
13 

Unfortunately the youngest sediments in the area 
occupied by the crater are Pre ... 08lllbrian in age. 

6.8 
16.5 
11.1 
29.4 
6.0 
9.6 

10.0 
8.0 

11.4 
12.5 

During the examination of the e f>atcr a ferl loose p1eces 
of pisolitic ironstone or late!'1te were noticed amongst the fraoture 
blooks forming the rim ot." the crate);' on the eastern side. On 
descending the wall of' the crater the lay(::r of laterite, :fro.m which 
loose pieces were de.r1ved, 'Gas lot)sted in s1tu in the wall. 

This evidence proves that the meteor struck the ground 
and eXploded efta·r the later1 te layer had been formed. Information 
which has been soeUl1l1l1atlng over the last few Uoal'S favours the 
late Hi9cenea6 the age of the laterite in Northern Australia. .It 
ls, therefore, faJ.rly certsinthat the Wolf' Oreek Crater \"Jas formed 
later than Miooene times. 

The 8P<>sion of the cre.ta~.r is slight and signs of 
erosion on the .steep walls of the ct-ater are not t1ell tnarked. 

As fer as could be ascertained aborlginals in the area 
have no record: of the meteor 1nthelr legends put are snare of the 
orateI'. 

summing u.p the eVidence pOints to a Pleistocene or 
Recent geological age tor the cratel'. 
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