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A dense hot cloud quickly rose high above the crater carrying with it
droplets of molten iron-nickel, pieces of molten rock, and abundant shocked
rock debris. This material rained down as fallout until the cloud drifted
away and dissipated.

Meteorite fragments that separated early from the main mass during its
passage through the atmosphere confinued to fall at lower velocities on the
crater and surrounding area during and immediately after the impact.
Some of these fragments are on display in our museum.

Prior to impact, less than a percent or so of the meteorite was lost due to
atmospheric heating and ablation as it plummeted to Earth. During impact,
however, it is believed that a small percentage was vaporized, whereas the
majority was melted. Any meteorite material that did not vaporize or melt
was intensely fragmented and either thrown out during excavation or mixed
with the fragmented rock that remained in the crater. About half is thought
to have been ejected out of the crater, and about half is thought to be pre-
sent in very small to microscopic iron-nickel spherules and fragments scat-
tered throughout the Breccia lens beneath the crater floor.

From where you now stand, the floor of the crater is 550 feet deep, equiv-
alent fo a 60 story building. If the Washington Monument were placed on
the floor of the crater, its top would be at eye level. The crater is over 4,000
feet across and and 2.4 miles in circumference. For a meteorite only 150

feet across to blast a hole three quarters of a mile wide and sixty stories

deep, its high velocity is clearly one of the major E%a required o create
a crater this large.

To give you a better idea as to the crafer's size, imagine twenty football
games being played simultaneously on ifs floor, while more ==_= two mil-
lion spectators observe from its sloping sides.

There is evidence of the crater being referenced by za_é Americans in
the area, however the first written report was not made until 1871 by a man
named Franklin who served as a scout with General Custer. For years the
crater was referred to as Franklin's Hole.

Later, local settlers named it Coon Butte and it was thought fo be just

another extinct volcano, possibly part of the Hopi Buttes volcanic field locat-

ed northeast of here.

In 1886, iron-nickel meteorites were found by a sheepherder, but believ-
ing them to be silver, he did not report his findings until 1891. Eventually,
such discoveries led to the suggestion, by some, that the crater had been
formed by a giant meteorite.

During that year, the chief geologist of the United States Geological
Survey, G.K. Gilbert, briefly visited the crater. He had earlier correctly con-
cluded that the bulk of the craters on the moon were formed by impacis.
However, he interpreted the field evidence at Meteor Crater incorrectly and
concluded it had a volcanic origin. Although this idea held fast for the next
two decades, a major change in scientific thinking was about to occur.

In 1902, Daniel Moreau Barringer, a Philadelphia mining engineer, had
become interested in the site as a potential source for mining iron. He
later visited the crater and was convinced that it had been formed by the
impact of a large iron meteorite. He further assumed that this body was
buried beneath the crater floor. -

Barringer formed the Standard Iron Company and had four placer min-
ing claims filed with the Federal Government, thus obtaining the patents
and ownership of the two square miles containing the crater. This was ten
years before Arizona became the 48th state.

Barringer was correct. The crater was formed by a meteorite impact.
What he did not know was that the meteorite underwent tofal disintegra-
tion during the impact through vaporization, melting and fragmentation.
There was never a single large mass buried beneath the crater.

In 1903, Barringer came to Meteor Crater and spent the next 26 years
attempting to find what he believed would be the giant iron meteorite. For
the next two and one-half decades, his work and scientific research were
carried-on with great perseverance and bitter disappointment.

Since the crater is roughly circular, it was natural at that time fo assume
that the body that formed it lay beneath its center. Consequently, the first
shaft was started where the low, white mounds of pulverized Coconino

- sandsfone can still be seen on the crater floor. A few small meteoriic frag-

ments were reported in the shaft, but unfortunately, the pulverized rock

beneath the water table turned fo quicksand and prevented mining to a

depth where the main body was suspected fo lie.

After the initial exploration, Barringer conducted some simple experi-
ments and discovered that a rifle bullet fired into thick mud, even at a low
angle, generally produces a round hole. This was an important dlue...could
the meteorite have penetrated at an angle and buried off center?

Looking at the south crater wall you will see, as did Barringer, that the
rock is noticeably uplifted. Sandstone and limestone beds, which were
once deeply buried are now more that 250 feet above their pre-impact lev-
els. In fact, they are higher than anywhere else in the crater.

This observation, coupled with the fact that many meteorite fragments
had been found on the northeast side of the crater, led Barringer to con-
clude that the mass had come in af an angle from that direction and
buried itself beneath the south rim of the crater.

Looking again at the south crater wall, you will see a notch with a streak
of red debris running down the slope. Drilling was started at that notch
and at a depth of 1,250 feet Barringer reported increasing numbers of oxi-
dized meteorite fragments. At fimes, hours passed with no progress in
deepening the hole and the drill bit would gouge into something af least
as hard s the drill bit itself. Then at 1,376 feet, the rotary drill bit
jammed completely. Barringer interpreted this o be caused by meteorite

debris. The bit was permanently stuck, the drill cable broke, funds were
exhausted, and the exploration was abandoned in 1929.

Although Barringer died later that year, he lived to see his theory of
the impact origin of the crater begin to be increasingly accepted by the
scientific community.

In 1941, the Barringer family entered info a lease with Bar T Bar Ranch
Company, a cattle operation which started in the 1880's and owns or
leases the surrounding lands. In 1955, Bar T Bar Ranch Company formed
a separate corporation, Meteor Crater Enterprises, Inc., and entered into
a long term lease with the Barringers.

All the facilities at Meteor Crater were built, maintained, and are
staffed by the Enterprises. Today the Barringers still own the land and
both the Barringer family and the owners of the Enterprises regard the
property as a public frust. Each year both make substantial contributions
to science and educafion .__3.____. grants, scholarships, and special

“awards.

Today, modern ag_._u_s_ and %%-_ﬁ_s_ exploration techniques have
largely replaced the earlier method of just digging shafts and simple
rotary drilling. New approaches include the use of seismic, gravity, mag-
nefic, and electrical field techniques. Recently, cosmic ray spallation pro-

.,S%_‘a were used to arrive at a more accurate age of Meteor Crater and

(14 dating techniques have been used to address erosion and climactic
issues. Advanced microscope, x-ray, and other laboratory procedures are
in use fo study the shocked rocks, meteoritic material, and their histories.

Dr. Eugene Shoemaker, former Chief of the Branch of Astrogeology of
the U.S. Geological Survey in Flagstaff, proved in 1960, beyond any
doubt that Meteor Crater was indeed the product of a giant impact event.
Shoemaker and his wife Carolyn have recently completed a number of
studies that provide estimates of the rates and energies associated with
comets and asteroids that might impact Earth. For example, a Meteor
Crater size event should occur about once every 50,000 years...

Dr. Shoemaker, Ed Chow, and Don Milton, all of the U.S. Geological
Survey, discovered two important new minerals at Meteor Crater: coesite
and stishovite. Both are high-pressure polymorphous forms of silica, or
silicon dioxide (Si0), altered to very dense crystalline states by exireme-
ly high pressures equivalent to more than 20,000 times atmospheric
pressure, or 300,000 pounds per square inch. Although coesite and
stishovite can be produced in the laboratory, they had not before been
identified in nature. Since the Meteor Crater research, both minerals
have been identified at a number of other geological features called
astroblems. These two high pressure minerals are now diagnostic criteria
proving these sites are the scars of ancient impact craters.




