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FAR ANO NEAR 

The meteorite search 
By 0. Moreau Barringer 

AT THE END of the last century it was 
known that meteorites occasionally 

fell out of the sky. But only a handful of 
men believed the larger meteorites left 
scars on the surface of the earth that 
could be observed and studied by geo
logical methods. Among these was my 
father, Daniel Moreau Barringer, whose 
ideas on this subj ect have had a great 
effect on scientific thought. It was partly 
his persistence, in the face of apathy, 
oppos1t10n, and even ridicule, that 
brought about accep tance by the cien
tific community of the meteoritic origin 
of the great crater in northeaste rn Ari
zona that now bears his name. 

A visitor approaching the Barringer 
Meteor Crater on the dry Arizona flat
land sees first a gray, truncated hill that 
resembles a mesa. Made up of over three 
hundred million Lons of rock and earth, 
the crater' r im rise more than 150 feet 
above the surrounding plain . The bowl 
of the crater is nearly a mil e aero s al 
its largest diameter, and abo ut three 
miles in circumference. The crater's 
depth is 570 feet. 

For some unknown reason, the earliest 
discoverers of the crater ca lled it 
Franklin's Hole. Indians had long been 
familiar with it; the Hopi tribe gathered 
finely powdered whi te silica at the crater 
and u ed this "rock Hour" al their cere
monies. Around 1870, the crate r was 
known as Coon Bulle, although even at 
this comparatively recent date, few 
travelers had visited it. It was not until 
the last decade of the nineteenth cen
tury that a scientific investigation was 
made. Dr. G. K. Gilbert of th e U.S. Geo
logical Survey visited the crater and 
concluded that the hole had been formed 
by a steam or other gaseous explosion. 
Gilbert's team collected many meteorites 
from the site, but explained their pres
ence as a co incidence. Gi lbert theo rized 
that meteorites had just happened to 
arrive at the exact moment of the explo-
ion or perhaps had triggered it. 

Shortly after the first investigation of 
the crater, the Atlantic and Paci fi c Rail
road became interested in it as a pos-
ible mine ite. Dr. A. E. Foote, a leading 

geolog ist, examined the crater for the 
railroad and confirmed the presence of 
meteorites. Although neither Foote nor 

Gi lbert reported finding any trace of 
lava, obsidian, or other volcanic prod
ucts, the scientific consensus a t the end 
of the century held that "Crater Moun
tain" in all probab ility represented the 
last ves ti ge of a once-active volcano. 

In 1902, Daniel Morea u Barringer de
veloped an intere t in the crater contro
versy. My fath er was a consulting mining 
enginee r and geologist of Philadelphia, 
then at work in the Southwest. From the 
beg inning, he believed the crater must 
have been caused by a meteoritic im
pact. His reasoning was simple. First, 
the crater was an unexplained hole in the 
ground; around it, on the same square 
mile of land, lay thousands, perhaps 
millions, of iron meteorites-more than 
had been found in all the rest of the 
world. Since there are about 57 million 
square miles of land on the surface of 
th e earth, it seemed to my father that 
the chances that the hole had been made 
by meteorites were in the order of 57 
million to one. Moreover, results of his 
excavations showed that the meteoritic 
fra gments were arranged, with respect 
to the terrestrial rocks with which they 
were found, in such a way that their ar
rival had to be simultaneous with the 
explosion that form ed the crater. The 
odds aga inst a meteorite shower arriv
ing al that pot exactly at the time of a 
natural disturbance, but not being re-
ponsibJe for it, were so great that it 

would have been meaningless lo have 
calculated them. Thu my father looked 
for the buried meteoritic mass and for 
more evidence to support his theory that 
the crater had been caused by meteorite 
impact, a qu e l that occupied the la t 
thirty years of hi s life. 

Crater Floor Dri lied 

By the end of 1909, he had drilled 28 
holes at the crater and had sunk a 

number of shafts as well. Although this 
drilling and di gging fai led to uncover 
any large meteorites, the cores revealed 
that rocks from different strata were 
mixed togeth er at depths more than a 
thou and feel below the cra ter floor. But 
under that level lay the 'upa i andstone 
in undisturbed layers. The crater, then , 
co uld not have been made by a force 

from below, like a volcano. 
In succeeding years, Daniel Moreau 

Barringer pressed his attempts to un
cover meteorites from beneath the floor 
of the crater. The most significant re
sults came in 1919. The United States 
Smelting Refining and Mining Explora
tion Company, following his instructions, 
set up an eight-inch churn drill near 
the center of the south rim, directly 
above the high point of the arched rock 
strata. At one thousand feet, the drill 
encountered obstacles that proved to be 
meteoritic fragments ; the final discovery 
is reported in the log as follows : "The 
ex pert drillman says he has drilled in all 
sorts of formations but has never en
countered anything like this. From the 
saw-toothed appearance of the drill bits, 
he says we must be passing through 
streaks of solid metal ... started ream
ing at 8 :00 A.M. and at 11 :00 A.M. had 
reamed only one foot. At 11 :00, rotary 
operating nicely when bit stuck in bot
tom of hole and stopped rotary." When 
efforts to free the bit fail ed, the hole was 
abandoned, but the drill had reached a 
depth of 1,376 feet and many pieces of 
ox idized meteoritic material containing 
nickel and platinum had been brought 
up. The searchers, therefore, assumed 
that their probe had reached the main 
meteorite cluster and was halted near 
the resting place of the greatest mete
orite mass. Because of a heavy flow of 
water, a subsequent shaft could not be 
unk mu ch below water level. However, 

when my fath er died in 1929, it was with 
the belief that the approximately 1,300-
foot penetration of U.S. Smelting had 
proved his case. Since his death, of 
cou rse, the scientific community has 
ag reed on th e crater's meteoritic origin. 

The science of meteoritics has ad
va nced remarkably since my father's 
time. If in his day men characterized as 
fancifu l the idea of meteorite scars on 
earth , today scientists avidly seek out 

D. MOREA BARRINGER died in 1962. 
This articl e is based on a paper he 
gave to the New J ersey Geolo gical 
Society, and papers by him and . S. 
Genti eu in Foote Prints, journal of 
the Foote Mineral Co., Philadelphia. 



cra ter . Perhap the fir t tep in recog
nizing meteorite crater that no longer 
look like crater was taken by Beal and 
Millman, the Canadian who inve ti
ga ted two ite in Ontario that have 
ince been accepted a meteorite crater 
f early Pal ozoic ge. In both these 
ites, known as the Brent and Holleford 

Craters, the meteori tes truck on an an
cient Precambrian surface and gouged 
holes o( the typical circular shape. Both 
crater then underwent extensive ero ion 
that largely obliterated the rim . The 
crater were al o ubmerged beneath 
Paleozo ic ea that fill ed their cavitie 
with ediment . Later they were exposed 
to subaerial erosion a well a to gla• 
ciation, and today can be di cern ed on 
aerial photographs only as wide and very 
hallow circular depre sions. 

The typical underground structure of 
an impact crater, however, has been im• 
pre sively established by core drilling 
at each of the e Canadian sites. It is clea r 
that some craters of larger size than 
the Barringer Crat r are fi lied, fir t, 
with a hardened layer of breccia from 
the fallout of the target rock ; second, 
by talus from the crater wall s; third by 
subaqu eous rocks of much later date. 

ince the work on the Brent and Holle
ford sites, at least half a dozen other 
areas in the Canadian Precambrian 
shield have been singled out for similar 
speculation. These include a six-mile cir
cular bay on the edge of Reindeer Lake, 

askatchewan; two almost tangential 
circu Jar lakes in Quebec ( collectively 
called Clearwater Lake), each twenty 
miles or o in diameter; and the lake at 
the bottom of Chubb Crater on the Un
gava P enin ula near Hudson Strait. 

Coesite Prov ides Evidence 

RECE TLY , by one of tho e fortunate 
coincidences that have often a · 

isted re earch, a new sili ca form, called 
coesite a(ter its di scove rer, Loring Coe , 
Jr. ha become a criteri on for the recog
nition of meteorite car . Coe , a cien
ti st o[ the orton Company, found that 
under a pres ure of 20 ki lobars or more. 
ordinary silica a sumed a new and co n-
iderably denser form with a specific 

a ravity of nea rl y 3. This density res ults 
from a ti ghter packin g of the ili co n and 
oxygen atoms than i found in ordinary 
form of iO,. 

Coesite remained a laboratory curi
sil until two inves ti gator workin g for 

the nited tale Geological urvey 
recognized, in ample of cru hed and-

Lone from the Barringer Crat r, the 
typical -ray diffraction pattern of coe-
ite. It ha since been d Lermined that 

an appreciable per entage of the 
cru bed and altered andsl ne that 
partially fi lls the Barringer Crater i 
coe ite. Outside the laboratory, no 
known crustal proces , including vol
canic eruption and nu clear ex plosions, 
produce pre ure in the range of 20,-
000 atmo phere . The di.co erer o[ 
coesite in the crater th erefore rea oned 
that only th e impact of a great meteorite 
could naturally develop uch pres ure 
on the urface of the earth. ubse
quently, ti hov, in Rus ia, di covered 
an even denser form of ilica (now call ed 
sti hovi te) , with a pecific gravi ty of 
about 4,.5. It wa reported to form under 
a pres ure of 160 k il obars (later, I be
li eve, r vi ed to 120 kilobar ) . This i 
roughly eight time as great a the force 
required to produce coe ite. tishov ite 
ha been identified in very , mall quanti
ti c in material from the Barringer 
Crater. Coesite and / or ti shovi te also 
have been foun d in other craters, includ
ing a twenty-mile circular valley in Ger
many called the Rie ke el, and a lake 
area in A hanti Province, Ghana. 

It i now thought by some that outh 
Africa's Vredefort Ring, a circular out
cro pping of sedim entary rock fifty miles 
in diam ter, is of meteoritic origin . Here 
it would appear that the removal of a 
large mass of cru t caused by the impact 
of uch a gigantic meteorite allowed the 
liquefaction and intru ion of a quantity 
of deep-sea ted sial rock. The lower part 
of this olidified in to granite; "the upper 
part may have be n a fin er-grained in
tru ive or extrusive rock that ero ion ha 
ince removed. The rim i also gone. 

Only the "root " of the crater are left
a cir ular area of gra nite urrounded by 
radia ll y dippi ng sedimentari e . 

Other developments ha ve a] o far ur
pas eel th e technique u ed in my 
father' day. Dr. Robert Dietz, of the 
U. avy Electronic Laboratory, has 
tudi ed tru cture named hatter cones. 
haller co nes have been identified in 

sand tone, limestone, and certain igneous 
rock , but apparently also occur in any 
other rock of uffi cient cohe ion. A frac
tured urface of such a rock exhibits a 
serie of intergrown and overlapping 
conical tructures, with apice all point
ing one way, and side outlined by minor 
fau lting. hatter cones probably re ult 
from the violent shock wave accompanied 
by tremendous momentary pre sure that 
radiates from a center of meteoritic im
pact. They would naluraJly be expected 
to occur below the crater formed by 
such an impact, and hence a re not likely 
to be acces ible unless the ite bas 
eroded Lo a great depth. But geologi L 

have found hatter cones in conn ection 
with at least six formation - in Tennes-
ee, Indiana, and Texas-hitherto called 

cr yptovolcanic. Shatter cone have also 
been observed at the Steinheim Ba in 
and the Rie ke el in Germany and the 
Vredefort Ring in outh Africa. Only 
one doubtful pecimen ha been found 
at the Barringer Cral r, which may be 
beca use erosion ha not yet expo ed the 
rock that lay below the center of impact 
of that colli ion. 

cientists have earched without suc
ces for th e pre ence of both coesite and 
hatter cone in cra ters at the atomic 

bomb testin g site in evada. pparently, 
the ex plosion were not of ufficient force 
to produce the tremendou momentary 

T rr LAR GEST DIAM ETE R, tl1e 570-foot-deep cra ter i nearly 
a mile aero s. The bowl' circumference is three mi le . The 



pre sure r quired for the conver ion of 
quartz to coe ite, or the inten e hock 
wave that can create shatter cone . imi
larly, it would eem that infalling 
meteorites cannot be maller tban a cer
ta in minimum size if they a re to produce 
the e effects. For instance, the Arizona 
meteorite, which made a hole four thou
sand feet in diameter, was capahle of 
producing coe ite, but a meteorite that 
fell at Ode sa, Texa , and made a hole 
about fi ve hundred feet in diameter, 
eem lo have been too mall. 

Lost and Found Meteorites 

TH ERE i another very large un
an wered que tion with regard to 

meteor ite impacts-what ha become of 
the meteorite? The opinion is widespread 
that any meteor ite above a certain criti
cal ize retain a large fra ction of its 
original velocity when it trikes the 
ground ; therefore the conversion of this 
tremendou energy i sufficient to vapor
ize both the projectile and part of the 
target. The impact may pread the re
sulting vapor, which eventually resolidi
fi es, over such a wide area that findin g 
the original meteorite would be impos
sible. This explanation ha been given 
for the failure o far clea rly to define 
the mass that made the Barringer Crater, 
and for the w1 uccess ful effort to locate 
the ma under th e main Odessa crater. 

Yet thi theory runs into ome remark
able contradictions. Alongside the main 
crater at Odessa, Texas, a maller crater, 
some 75 feet in di ameter, was di scovered 
by magnetometric urvey. It was com
pletely excavated. From its center, a 
compact mas of about six Lons of nickel
iron oxide was recovered. Moreover, 

Peary' 34-ton meteorite from Greenland 
(now in The merican Mu eum-Hayden 
Planetarium), or the 85-ton Hoba mete
orite in southwe tern frica obviou ly 
did not volatilize; they are now here on 
the earth in recognizable form. 

Then too, we are fa ced with the fact 
that around th e Barringer Crater have 
been found many thou and of solid iron 
meteorite that am probably pretty much 
unaltered from their form in outer pace. 
Some of them may how a fusion cru t 
on the outside, and mo t display the 
o-called Widmanstatten figures. Thi 

cry talline tructure, fir t noted in 1808 
by loi von Widman tatten of Vienna, 
appears when a poli hed urface of me
teoritic iron ha been etched. It ha been 
demon trated that the tructure is de
stroyed by moderate temperature of 
1,000 ° F. or le . Clearly, the solid iron 
chunk around the Barringer Crater did 
not gel heated to anywhere near volatili
zation temperature. 

Another important difficulty in the 
way of the explosion hypothe is i po ed 
by the stru cture of the rim of the Barrin
ger Cra ter. If the major crater-forming 
force wa that of an atomizing explosion , 
it effect should be accurately ymmetri
cal about a central point. An explosion 
would act equally in all direction and 
would far surpass the excavating effect 
of the motion of the meteorite itself. Yet 
the yrnmetry of the crater is not radial 
around a point, but is on either side of 
a line forming a north-sou th diameter. 
Thi structure i so clea rl y determined 
that the question of it origin mu t be 
answered before one can accept the 
th e is that the entire crater-forming ef
fec t was due to an explo ion. Further
more, the concentration of meteori tic 

rim, n srng 150 feel above the Arizona desert, i made up 
of over three hundred million ton of earth and rock. 

material deep below the southern and 
outhwe tern portion of the crater floor 

must be explained. The questions sur
rounding this subject can only be re-
olved by thorough underground ex

ploration of one or more big craters, a 
task that would involve an amount of 
money not so far available. 

The mo t recent crater-forming me
teorite fell on the Soviet Union, in the 
ea tern.mo t province of iberia, in 1947. 
This meteorite either broke into a great 
many pieces in the atmo phere, or con
si ted originally of a clu ter of mall 
fragment . It gave ri e to ome 120 cra
ter spread over a small area, the largest 
of them ahout 20 yard in diameter. The 
shower prinkled the ground in between 
with thou ands of iron fragments that 
apparently truck at a very moderate 
rate of peed. !though many of them 
bowed ign of fu ion and deformation 

in the atmo phere, they retained neither 
enough heat nor peed to char th_e wood 
of the tree they struck. ome were even 
found imbedded in landing tree trunks, 
with no ign of heat effect on the wood. 

Can we foreca t another dramatic fall 
like the recent iberian one? Although 
the upply of large meteorites in the 
olar system may have been reduced 

radically over the earth's li fe span, I cer
tainly think we can expect more large 
meteorite to drop in the future. Time 
and place, however , are completely un
predictable. nd because two-third of 
the earth' surface i covered with water, 
a n w meteorite is more likely than not 
Lo land in the ocean and leave no traces. 

In discuss ing the Barringer Crater 
and related topi cs, I have not, of cour e, 
been able lo mention all tbe advances in 
meteonlJ that have come about since 
my fathe r' early contribution, nor have 
I touched upon ome fascinating sub
jects, such as tektites-the small lump 
of iliceou o- lass thou ght of by some as 
, pray or spla Ii resulting from meteoritic 
impact . But one of the most intere tin g 
hi lori cal fa cet of th e science of me
teori tes is th e Barringer Cra ter it elf. To 
the crate r co me an in crea ing number of 
, isitor . They inspect th e museum on the 
north ern rim , obse rve th e cra ter bowl 
throu gh th e panoramic picture window, 
and the more ambitiou of the e me
teo riti c amateurs often hike th e three 
mil e :i round th e crater's r im. Many 
le end to th e bollom of tb e ho] where 

Daniel for au Barringer began hi life
long xplora t ion for the lost meteor ite
where cra ter and im1 act re ea rch began , 
and the modern ience of meteoriti c 
look a valu able. exciting step forward . 



crater . Perbap the fir t tep in recog
nizing meteorite crater that no longer 
look like cra ter was taken by Beal and 
Millman, the Canadian who inve ti
gated two ite in Ontario that have 
ince been accepted a meteorite crater 

of early Paleozoic Age. In both these 
ites known as the Brent and HolJeford 

Crat~r , the meteorite truck on an an
cient Precambrian urface and gouged 
holes of the typical circular shape. Both 
crater then underwent extensive ero ion 
that largely obliterated the rims. The 
craters were also ubmerged beneath 
Paleozoic sea that fill ed their cavities 
with sediment . Later they were exposed 
to subaerial erosion a well a to gla
ciation , and today can be di cerned on 
aerial photographs only as wide and very 
hallow circular depressions. 

The typi cal underground strucLUre of 
an impact crater, however, has been im
pressively established by core drilling, 
at each of these Canadian ites. It is clear 
that some cra ter of larger ize than 
the Barringer Crater are fi ll ed, fir t, 
with a hardened layer of breccia from 
the fallout of the target rocks; second, 
by talus from the crater walls; th ird by 
ubaqu eous rocks of much later date. 

Since the work on the Brent and Holle
ford sites, at lea t half a dozen other 
areas in the Canadian Precambrian 
hield have been singled out for similar 
peculation. These include a six-mile cir

cular bay on the edge of Reindeer Lake, 
askatchewan; two almost tangential 

circu lar lakes in Quebec ( collectively 
called Clearwater Lake) , each twenty 
miles or o in diameter ; and the lake at 
th e bottom of Chubb Crater on the Un
gava Penin ula near Hudson trait. 

Coesite Provides Evidence 

R ECE TL Y, by one of tho e fortunate 
coincidences that have often a · 

isted re ea rch, a new ilica form, called 
coesite after its di scoverer, Loring Coes, 
Jr. , ha become a criterion for the re~og
nition of meteorite scar . Coes, a c1en
ti st of the orton Company. found that 
under a pres ure of 20 kil obars or more. 
ordinary ilica a sumed a new and con-
iderably den er form with a specifi 

rrrav ity of nearly 3. This density results 
from a tighter packing of the ili con and 
oxygen atoms than i found in ordinary 
forms of SiO,. 

Coesite remained a laboratory cu ri-
o it until two investiga tor working for 
the nited tales Geological urvey 
recognized , in ample of cru bed and-

tone from the Barringer rater, the 
typical -ray diffraction pattern of coe-
ite. It ha ince been d termined that 

an appreciable percentage of the 
cru hed and altered and ton e that 
partially filJ the Barringer Crater i· 
coesite. Out ide the lab ratory, no 
known crustal pr es , in luding vol-
anic eruption and nuclea r ex plosions, 

produce pr sure in th e range of 20,-
000 atmo phere . The discoverer of 
coesite in the crater th er fore rea oned 
that only the impact of a great meteorite 
could naturally develop uch pre ures 
on the urface of the earth. uh e
quently, ti hov, in Rus ia, di covered 
an even denser form of ilica (now call ed 
stishovite ), with a pecifi c gravity of 
about 4.5. It wa report d to form under 
a pressure of 160 kilobars ( later, I be
lieve, revi ed to 120 kilobar ) . Th is i 
roughly eight time as great a the force 
required to produ e coe ite. ti hovite 
ha been identified in very small quanti
ties in material from the Barringer 
Crater. Coe ite and / or ti ho ite also 
have been found in other crater , includ
ing a twenty-mile circular valley in Ger
many called the Rieske el, and a lake 
area in hanti Provine , Ghana. 

It i now thought by ome that outh 
Africa's Vredefort Ring, a circular out
cropping of sedimentary rocks fifty mHes 
in diameter, is of meteoriti c origin. Here 
it would appear that the removal of a 
large mas of cm t caused by the impact 
of uch :t gigantic meteorite allowed the 
liquefaction and inlru ion of a quantity 
of deep- eated sial rock. The lower part 
of this solidified into granite; he upper 
part may have been a fin er-grained in
tru ive or e trusive rock that ero ion has 
since removed. The rim is al o gone. 

Only the "root " of th crater are left
a circular area of gran ite urrounded b 
radiall y dipping edim ntari e . 

Other development have al o far ur
pa eel th e technique used in my 
fath er' day. Dr. Robert Dietz, of the 

. S. avy El ctronic Laboratory, ha 
tudi ed tru ctures named hatter cone . 

have been identified in 
andstone, lime tone, and certain igneous 

ro ck , but apparently al o occur in any 
other rock of ufficient cohe ion. A frac
tured surface of uch a rock exhibits a 
erie of intergrown and overlapping 

conical tructures, with ap ice all point
ing one way, and ides outlined by minor 
faulting. Shatter cones probably re ult 
from the violent shock wave accompanied 
by tremendou momentary pressure that 
radiate from a center of meteoritic im
pact. They would naturally be expected 
to occur below the crater formed by 
uch an impact, and hence are not likely 

to be acce sible unless the site has 
eroded to a great depth. But geologist 
have found hatter cones in connection 
with at least ix formation - in Tennes-
ee, Indiana, and Texa - hitherto called 

cryptovolcanic. Shatter cones have also 
been observed at the Steinheim Basi n 
and the Rieske el in Germany and the 
Vredefort Ring in South Africa. Only 
one doubtful specimen has b en found 
at the Barringer Crater, which may be 
because ero ion has not yet exposed the 
rock that lay below the center of impact 
of that colli ion . 

Scientists have searched without suc
ce for the pre ence of both coesite and 
hatter cones in cra ters at the atomic 

bomb testing site in evada. Apparently, 
the explosion were not of ufficient force 
to produce the tremendous momentary 

TIT LARCE. T DIAMETER. tl1e 570-foot-cle p crater i nearly 
a mile aero s. The bowl ' circumference is three mi le . The 

pre ure r equ ired for the conversion of 
quartz to co site, or the inten e hock 
wave that can create hatter cones. imi
larly, it would eem that infalli11g 
meteorites cannot be maller than a cer
tain minimum size if they are to produce 
the e effect . For in Lance, the rizona 
meteorite, which made a hole four thou-
and feet in diameter wa capable of 

producing coesite, but a meteorite that 
fell at Ode sa, Texas, and made a hole 
about five hundred feet in diameter, 
eem to have been too mall. 

Lost and Found Meteorites 

Tl:I ERE is another very large un
a n wered ques tion with regard to 

meteorite impact - what ha become of 
the meteorite ? The opinion is widespread 
that any meteor ite above a certain criti
cal ize retains a large fraction of it 
original velocity when it trike the 
ground ; therefore the conver ion of thi 
tremendou energy i ufficient to vapor
ize both the projectile and part of the 
target. The impact may spread the re-
ulting vapor, which eventualJ y resolidi

fies, over such a wide area that finding 
the original meteorite would be impos
sible. This explanation ha been given 
for the failure o far clearly to define 
the mass that made the Barringer Crater, 
and for the unsucce ful effort to locate 
the ma under the main Odessa crater. 

Yet thi theory run into some remark
able ontradiction . long ide the main 
crater at Ode a, Te a , a maller crater, 
some 75 feet in diameter, wa di covered 
by magnetometric survey. It was com
pletely excavated. From it center, a 
compact ma of about si tons of nickel
iron oxide wa recovered. Moreover, 

Peary' 34-ton meteorite from Greenland 
(now in The American Mu eum-Hayden 
Planetarium), or th 85-ton Hoba mete
orite .in outhwe tern frica obviously 
did not volatilize; they are now here on 
th earth in recognizable form. 

Then too, we are faced with the fact 
that around the Barringer Crater have 
been found many thou ands of olid iron 
meteorite that are probably pretty much 
unaltered from their form in outer pace. 

ome of them may how a fu ion crust 
on the outside, and most di play the 
so-called Widmanstatten figures. Thi 
crystal line tructure, fir t noted in 1808 
by Aloi von Widman tatten of Vienna, 
appears when a poli hed surface of me
teoritic iron ha been etched. It has been 
demon trated that the tructure is de-
troyed by moderate temperatures of 

1,000 ° F . or le . Clearly, the solid iron 
chunks around the Barringer Crater did 
not get hea ted to anywhere near volatili
zation temperature. 

Another important difficulty in the 
way of the explo ion hypothe is is posed 
by the structure of the rim of the Barrin
ger Crater. If the major crater-forming 
force was that of an atomizing explosion, 
it effect hould be accurately ymmetri
cal about a central point. n explosion 
would act equally in all directions and 
would far surpass the excavating effect 
of the motion of the meteorite it elf. Yet 
th e symmetry of the cra ter i not radial 
around a point, but is on either ide of 
a line forming a north-sou rh diameter. 
Thi tructure i so clearl y determined 
that the question of its origin mu t be 
answered before one can accept th e 
thesis that the entire crater-forming ef
fect wa due to an explo ion . Further
more, the concentration of meteoriti 

rim, ri ing 150 feet above the Arizona de ert, i made up 
of over three hundred million ton of earth and rock. 

material deep below the outhern and 
outhwe tern portion of the crater floor 

mu t be explained. The que tions sur
rounding this subject can only be re
solved by thorough underground ex
ploration of one or more big craters, a 
ta k that would involve an amount of 
money not so far available. 

The mo t recent crater-forming me
teorite fell on the Soviet nion, in the 
ea ternmo t province of iberia, in 1947. 
Thi meteorite either broke into a great 
many piece in the atmo ph re, or con
sisted originally of a clu ter of mall 
fragmen t . It gave ri e to ome 120 cra
ter pread over a small area, the large t 
of them about 20 yard in diameter. The 
hower prinkled the ground in between 

with thou and of iron fragment that 
apparently truck at a very moderate 
rate of peed. Although many of them 
howed sign of fu ion and deformation 

in the atmo phere, they retained neither 
enough heat nor peed to char tlie wood 
of the tree they truck. ome were even 
found irnbedded in tanding tree trunks, 
with no sign of heat effect on the wood. 

Can we foreca t another dramatic fall 
like the r cent ib rian one? Although 
the upply of large meteorites in the 
olar ystem may have been reduced 

radically over the earth' life span, I cer
tainly think we can expect more large 
meteorite to drop in the future. Time 
and place, however, are completely un
predictabl e. And becau e two-thirds of 
the earth' urface is covered with water, 
a new meteorite i more likely than not 
to land in the ocean and leave no traces. 

In discu sing the Barringer Crater 
and related topics, I have not, of course, 
been able to mention all the advances in 
meteont1 that have come about since 
my fath er ' early contribution, nor have 
I touched upon ome fa cinating sub
ject , such as tektite - the small lump 
of iliceou glass thought of by ome as 
, pray or spla h re ulting from meteoritic 
impact . But one of th e mo t intere tin g 
hi tori cal fa cets of the cience of me
teorite i the Barrin ger Crater it elf. To 
th e crater come an increas in g number of 
, isitor . They in pect th e muse um on the 
north ern rim , ob erve the crater bowl 
thr ugh th e panoramic pie tu re window, 
and th e more ambit ious of the e me
teo riti c amateurs oft n hike th e three 
mi le around the crater's rim. Many 
de cend lo th e boLLom of th e hol where 
Daniel Moreau Barrin ger b gan hi life
lono- expl ra tion for the lost meteorite
where crat er and impact r ' arch began , 
and the modern cience of meteoritics 
took a valuable. ex itinrr step forward. 
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