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SH.1TTER COSE lour inrher high is o m  o l  many in igneous rork SEST OF COSES in dolomite. a t>-ye o l  limemtone. is from Ktlls 
al the Vredelort Ring in South Alrira, a strurture tI1;1t is 11rob- Creek Basin rtrurture in Tenm-. This group is I1 i n r k  hi& 
allly tile rcn~ains  o l  the larged meteorite cmter linonn on ei~rtl~.  Shor t  prei-ures generated by meteorite i m p r i  rreate rorh rone. 

CI.1ST SHATTER C O S C  o v a  lour l e t  long. is s l ~ o r n  in ,blare among jumbled rocks in a flat. gmlopirally ondelormd terrain 
at  the Kentland limestone qua- in Indiana. These rones found indimte that the quarry is an  anrient meteoriteimpart -itc. 
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P F ' L  A s i  i ; b ~ ~ ~ ~ v l E s  

I ~lc\\-ly c*oiltetl \\-ortl I-efei-s to ancient scars left iu the eartll's I 
1 t-~.ust Ily !luge nleteorites. 'Plie evideoce for such impacts is largell- I 

rllc lligli-l)l-essll~-e miile~*al coesite allti "shatter coaes" in the rocks 

I 
b!- Hobcrt S. Dictz t 

I t is i i~i  a\vcsome espcrience to stand 
olt t l~c  rim of Barringer Crater in 
Arizona and reflect on the cosmic 

c~tac l~s~i i  that opened up this gaping 
hole, tlirw-c,u;lrters of a mile across and 
600 fret tlccp, in tlie crust of the earth. 
The Hopi Intliiuis ;Ire said to retain the 
legentl that one of their gocls tlesc~nded 
herc from tllc sky ill fien grandeur. 
\\'hitc slrrcl,herders who cilme upon the 
watrr ;I ci.nti~ry ago f0111id liumerous 
lumps of 1nct;rl lying about i~nd intuitive- 
ly coticlutl~l thiit a stur had fiillen at the 
site. VIXII~ later analysis the lumps of 
met;ll proved indeed to be friigmelits of 
oiclicl-imi meteorite. Stutlies at the site 
havc now established beyond doubt that 
the cri~tcr recwrds the impiict of i~ large 
metcorite that plunged to earth some 
~ . o ( ) O  !e;irs ago. Biirri~iger Crater is the 
first of an increiising ni~~nber of geologi- 
n l  str~irturcs to be recwgnized as the 
=irs of ;in agelong ;uid still continuing 
bomla~rtl~nr~it of the earth by rubble 
from clsc\vhrre in the solar system. 

An cstrntcrrestn.11 esplanlition of ter- 
restrial rvcnts fi~ids s readier acceptance 
t_od:?\. tIi;ui it did in tlie past. One p r -  
suasive* I d y  of et-idence s~tplmrting the 
mrtwritic origin of U;irringr Crater and 
cratcrs like it is represe~itcd by the pock- 
markctl fiiw of tlie moon. .is long ago as 
189.5 C. K. Gilkrt. tlie most distin- 
g~~isllrtl U.S. geologist of his time, ad- 
\.;1llc~tl tlic liyl'otliesis tliilt the craters of 
the 11i(u)11 lint1 been c;~tisrd by the impact 
of 111t-tcsoritcs. His espla~iation of these 
1ull;lr f<.i~ti~res stii~ids littlc chiinged even 
to~li~!. Yet after a visit to Barringer 
Cri1tc.r. Gilbert read a pliilosopllical pa- 
pc.r cutitlrd "The 0rigi11 of Hypothe- 
w'' to thc Gc~ologiciil Society of America 
in \\'i~sliin~toin, in \\-hich he iirgued that 

authority \\.as such that it took more than 
:30 p a r s  to reverse his judgment. But the 
sciences progress not so much by the dis- 
cqvct-y of new truth as they do by the cor- 
rection of old error. Ovenvhelming evi- 
dence .eras forthcoming b!. 1928, and 
Barringcr Crater \\?as firmly identified as 
the site \\-here a large meteorite had 
s t ~ c k .  

Ac~cptance of this protot~pe terres- 
trial metrorite crater opened the way for 
spvdy recognition of others. In 1933 
L. J. Spncer of the British JIuseum 
listed cight more, all of which have with- 
stood closer inspection. Among them is 
the great Ashanti Crater (Lake Bosum- 
hvi) in Ghana, which has a diameter of 
six ~niles. .\fore recently discovered is 
the two-mile Sew Quebec Crater in sub- 
arc-tic Canada [see "The Canadian Me- 
teor Crater," by \'. B. Meen; SCIESTIFIC 
A s ~ e n ~ c ~ s ,  \lay, 19511. Four craters in 
.Iu$tralia have also been identified as 
x3rs of meteorite falls. 

The list of 1-1 \\,ellcertified terrestrial 
mctcorite craters is impressive, but the 
record of bombardment presented on the 
facr of the moon plainly suggests that 
thc list should be longer. .%t the con- 
scnpatively estimated rate of one grcat 

fall every 10.000 years, some 3,000 
giant meteorites must have struck the 
earth during the past 500 million yew. 
Where are the craters they made? The 
iinswer is that on the earth's surface such I 

craten are ephemeral features. Tectonic 
processes alter their round shapes, e r e  
sion \\-ears attray their rims and seclimen- 
tation fills them up; gradually t h e  Jis- 
appear as recognimble features in the 
terrain. On the airless, \\*aterleu and 
tectonically inactive surface of the moon. 
meteorite craten have remained un- 
changed from the most distant past es- 
cept through the impact of later metmr- 
ites. The craters that remain clearly \isi- 
ble on earth today must all have bee11 
created by impacts during the last mil- 
lion years. 

o lengthen '.he list of terrestrial mete- 
To"te craters one must notv look for 
less obvious signs. A few 'fossilw craters. 
scircely discernible on the ground. have 
shottn up in aerial photographs, sppear- 
ing as faint circular features [see 'Fossil 
lleteorite Craters," by C. S. Be&; SCI- 
EXTIFIC .IXIERIC-*s, July. 1958). Ceo- 
logical maps of surface and subterranean 
rock formations have re\-ealecl still other 

., - 
twain 

the er;ltrr Iiilcl n ~nlrely trrrestriiil origin- .Y.RA~.DIFFR.~CTION PATTERSS of synthetic cocsite ( t op )  and natonl coerilt loand 
t -ilea ill .: \.olciunic esplosio~i-and dismissed at [tarringer Crater in .Arizona arc virtually identical. Coesite is a silica formed at higb prcr 

tlic t~otio~b of ii lnetwritc fall. Gilbert's *"re. Diffraction patterns were made by E C. T. Cluo of the US. Gologiml Ioney. 
















