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The Příbram Meteorite: The First “Truly Witnessed”  Fall
Martin Horejsi

With cameras almost everywhere these days, capturing an event no matter how serendipitous, is almost
expected. However, a meteorite whose fall is photographed is still a rare breed indeed. The list is a short
one and all members on that list are desirable to collectors and scientists alike. Lost City is probably the
most famous of the scientific image captures, and Peekskill the first of video capture. And of course
Chelyabinsk as the most dramatic. But the honor of the very first ever captured on film goes to Příbram, an
H5 chondrite that fell April 7th, 1959, more than a full decade before Lost City, almost two decades before
Innisfree, Canada, four decades before Peekskill, and over half a century before the 2013 Chelyabinsk
impact. So I consider Příbram not only a historic witnessed fall, but the most historic photographed fall and
thus the first “truly witnessed” meteorite fall.

I must admit that it’s been a while since I’ve been really excited about adding a new specimen to my
collection. The kind of anticipation that is filled with worry that the meteorite was no longer available, or that
it would get lost in the mail, or that some unforeseen consequence of our current global pandemic would
prevent the transfer from one collection to another.
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All my excitement started when Ruben Garcia offered an extensive and world-class listing of small
specimens for sale from the John Schooler collection. John and his wife Earline were mineral and meteorite
dealers who assembled one of the most extensive collection of rare, historic and important meteorites ever
even if many of the specimens were sub-gram in size. As honorable dealers, the Schooler’s provided the
best specimens for their customers while also amassing a stunning array of samples from across the world
and across the centuries. But like all our collections, someday the stones and irons will be redistributed to
the next generation of curators whether amateur or professional. In this case, John’s wife Earline Mae
Schooler died in 2018 and shortly after John decided to close the doors on the business that he and Earline
started in 1982.

Anyway, I dug through the pages-long listing of meteorites for sale with giddy excitement hoping something
was going to jump out. So many of the specimens were once-in-a-lifetime offerings, and those collectors
who specialize in esoteric or particular tangents of the meteorite collection field discover a treasure-trove of
opportunity to get that unique location, or date, or letter of the alphabet or even classification. For me, I
collect those meteorites whose fall lands firmly at the intersection of history, culture, and science. And there
on the list was one of those illusive names that I’ve never seen offered before: Příbram!
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The Příbram fall created a spectacular fireball that was photographed by
an all-sky camera at the station of Lysá hora in what is now the Czech Republic. The camera station was
part of the European Fireball Network and a precursor to the United State’s Prairie Meteorite Network that
captured the fall of the Lost City meteorite in 1970. The Prairie Meteorite Network operated 16 cameras for
10 years (1964-1974) and Lost City was the only meteorite recovered from that effort. And also like
Příbram, Lost City is an H5 chondrite. Not all that surprising since the H5 are one of the most common
meteorite types.

According to the Meteoritical Bulletin and based on communication between E. L. Krinov and scientists in
the Czech Republic:

“The fall of the meteorite was accompanied by the flight of a bright bolide, observed in the Western part of
Czechoslovakia. The locality was lit up over a distance of 50 km. At a height of about 13 km the bolide split
into several parts. One powerful and several weak claps and rumbling were heard. The meteorite was found
at approximately 300 metres from the projection of the trajectory of the bolide; it entered the plough land to
a depth of 20 cm, bounced and fell at a distance of 30 cm.  The stone found is covered on all sides by dull
black fusion crust.”

The four recovered pieces of Příbram totaled 5.56 kg and include 4.425 kg, 0.772 kg, 0.428 kg, and 0.105
kg. The distribution of Příbram according to the “Blue Book” has 4783 grams in the National Museum in
Prague, 94 grams in the Smithsonian, 50.7g in Moscow, 17g in the Max Planck Institute, and 5.5g in the
Museum of Natural History in London. So that puts some perspective on where my 1.1g partial slice fits into
the global distribution.



So while Covid-19 wages war with humanity on earth, Příbram once again made a bright flash in a dark
night. And that’s what collecting meteorites is all about.

Stay safe.

Until next time…
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Meteor Crater a Century Later
James Tobin

2020 will go down in history as a very strange year. The world entered into isolation practiced social
distancing and generally tried to avoid the COVID 19 pandemic. As I wrote this in mid-May I reflected on
Meteor Crater 100 years ago. The world then was just coming out of a pandemic. The Spanish Flu of 1918
through the spring of 1919 was arguably the worst pandemic of all time. Fatalities numbered somewhere
between 20 million up to 50 million persons or even much higher. This was far more than the number of
casualties of World War 1. But for me, 2020 is the 100 anniversary of an epic time at Meteor Crater and
mid-May 1920 is when it all begins out in the wild west of Arizona.

After long years of sitting idle, the crater will again see bustling activity. Daniel Barringer has finally found a
company to take a lease for drilling to find the asteroid he believes is buried there. He has held for decades
the idea that the south rim is uplifted higher and arched because the rocks have been displaced by the
massive iron asteroid. He believes there are 10 million tons of nickel-iron under the crater. United States
Smelting, Refining, and Mining Company after refusing in 1919 to take a lease for drilling has later found
that it might be to their best interest to do so. It is rumored that the Arizona Copper Boys (as they are called
in the mining industry) may be interested in the iron at the crater. As an action partly to keep the copper
miners out of iron USSR&M Co. accepts Barringer’s offer. Mr. Jennings of USSR&M Co. in Boston will be
forced to go against his personal beliefs that the asteroid is shattered and gone; surviving only as small
pieces under the crater. He will be one of the officers involved in a lease agreement with Barringer. In the
Spring of 1920, they send a newly hired mining engineer/mine superintendent to Arizona.

This is the location today of Sunshine Station. It was the closest train stop to Meteor Crater. Almost all of the
supplies, food, gasoline, and everything else came here to be unloaded and transported by truck to the
crater. It was where the Postal Service established the official Crater, Arizona Post Office.
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It is hard for us who understand crater formation today to grasp the lack of knowledge in 1920. Science was
just not at a point then to fully understand the level of energy released in asteroid impacts. Today, we know
that most of an asteroid will vaporize when it strikes the Earth.

Barringer, the consummate salesman had been perfecting his pitch for about two decades and though
USSR&M Co. could have drilled anywhere for the buried asteroid, they chose to drill first where Barringer
believed it lay. Mostly inconclusive the magnetic surveys of the crater had revealed little data about buried
iron. There was an anomaly found in the second magnetic survey in the southeastern part of the rim which
was to be drill hole number two. Their agreement with Barringer is to spend up to $75,000 and drill up to 10
holes in the search. Even with just a churn drill, they expected that each hole would only take a matter of
weeks to complete to depth. If nothing was found they would move the rigs and drill again. At the beginning
of the drilling, before the first and arguably the worst disaster of hole number one they drilled down 97 feet
in barely three days.

This is an image of the derrick on the top of the south rim of Meteor Crater taken from the center of the crater
floor. The white streak flowing down from the derrick is the pulverized rock mud from the drill which is being
dumped into the crater. It will eventually be full of ground-up iron from blasted and broken drill casing. It will
contain some meteoritic iron shale. This iron content will cause the mud streak to rust and stain the rocks
becoming the visible red streak seen today on the south cliffs.

Mid-May 1920, L.F.S. Holland arrives by train at Winslow, Arizona, from his home in Hollywood, California
to begin his duties as Superintendent of the new subsidiary of USSR&M Co., Crater Mining Company. He
will receive much criticism in future years from the Barringer’s who state he was an inexperienced and poor
supervisor. But, that will not be the truth. He was a very experienced and capable mining engineer and
geologist. As some might say today, Meteor Crater was not his first rodeo or his last. It was but a single
year in a career that lasted over 40 years.

Before the drilling can begin there are a host of preparations that have to be done at and around the crater.
Drilling rock even today requires a large and constant supply of water. The dams and reservoirs off at
Canyon Diablo had to be repaired and improved. One of the dams was increased in height by a few feet.
The water tank at the old north camp was disassembled and transported to the south rim site. There it was
reassembled on a knoll to hold the water for both the drilling work and the human needs of the camp. A new
pipeline had to be laid which was 15,000 feet long when finally completed. But labor disputes made getting
enough new pipe impossible so a portion a few thousand feet in length was salvaged pipe from earlier
Barringer work. This portion had to be hauled from the crater walls and floor, it was leaky and unreliable.
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This photograph was taken by Mr. Holland. It shows a tractor pulling a plate behind it with men standing on it
to provide the weight to scrap the dirt back into the trench of the pipeline. Mr. Holland was not much of a
photographer and his images are often poorly processed as well.

Bunkhouses, a cookhouse, and other buildings had to be constructed before much of any work could be
done. The buildings cost over $10,000 in 1920 to build. Mr. Holland thought the price was exorbitant and
the work poor but the isolation of Meteor Crater limited his contractor choices. He refused to pay in full until
some of the poor workmanship was corrected. Initially, workers live in tents. For a short, while no cots were
even available for purchase, men were sleeping on the ground. But for an extended project real structures
were required with beds and heating stoves. The two buildings and collapsed remains on the south rim
slope today are from the1920’s.

Two drilling rigs were purchased. The machinery, lumber, and hardware sat on the property for months until
Autumn when they were finally able to erect the derrick and rig enclosure. They will never use the second
rig purchased since only one hole will ever be drilled. They would not have been able to build the second
rig anyway. The rigs were sent with serious parts shortages. These shortages were immediately reported.
But the manufacturer never took care of it in full. The second rig was consumed partially to construct the
first. The two drill rigs cost just short of $30,000. Thousands of feet of drill rod, casing, and rope were also
required for the work. A gasoline engine was decided upon by the Boston officers for the powerplant of the
rig. Barely past experimental, gasoline industrial engines were difficult to operate. The engine was mounted
on a concrete structure to bring it up off the ground. The stone aggregate alone for the engine structure cost
$300. Everything was expensive in Arizona in 1920. The gasoline came in drums by train. The drums were
hauled to the worksite by Crater Mining Company’s Ford truck. The rig engine would ideally operate 24/7, it
burned 80 gallons of fuel per day. The cost for the gasoline in 1920 was 38.54 cents per gallon. By the time
all the preparation work was done in October 1920, L.F.S. Holland had spent $62,919 of the $75,000.
Without a single foot of rock being drilled.

Drill rigs need a level ground surface to be built upon. The rig was to be placed as close to the edge of the
south cliffs of Meteor Crater as possible. Months of work mostly utilizing hand labor will be required to
remove 5,500 tons of rock to create a 40×100 foot level area for the rig. Finding the workers to perform that
feat will prove to be a feat itself. North Central Arizona in 1920 has only a few thousand total residences.
Almost none wish to work at an isolated mining camp such as Meteor Crater.
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The area where the derrick was erected can still be seen today as a flat spot cut almost down through the
red Moencopi Sandstone.

If a person deliberately went out for some crazy reason and tried to find the hardest place on Earth to drill it
might be difficult for them to find a place worse than Meteor Crater. The entire project from start to finish is
a drama of hardship and trouble. Meteor Crater is so isolated that everything needed had to be brought
there. It offered on its own in 1920 nothing other than an abundance of rattlesnakes. There was not even
sufficient rainfall that year to support the drilling efforts.

Back a couple of years ago I created a Facebook page devoted to Meteor Crater’s History and wrote a
book on specifically the story of the drilling project. As the hundredth anniversary of all the activities come
around this year and next year I will be posting in detail what transpired. I hope that those of the readership
of Meteorite Times that love Meteor Crater will follow the story of the drilling program as we move through
this 100th anniversary year. You can find the Facebook page by the name Meteor Crater History or this link.
https://www.facebook.com/Meteor-Crater-History-1891371247642400/?modal=admin_todo_tour

Much of the damage to Meteor Crater that can still be seen today occurred as a result of this one project in
the years of 1920-22. By the time USSR&M Co. will finally declare the project a bust and stop work over
$200,000 of 1920 money has been spent. There was just one following search effort at Meteor Crater that
was more expensive. Mr. Holland will only be at Meteor Crater for the first year of the drilling project. He will
make high wages for the time and I like to muse that when he is asked to resign there is a smile on his face.
It was such a difficult year for him and all the workers for that matter. It is my hope that during this difficult
year that all of you will be safe and remain healthy.
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NWA 12774 Angrite 

By John Kashuba 

 

NWA 12774 angrite was purchased from a Mauritanian dealer in March 2019, changed hands in 

Ensisheim in June and we bought material in August to thin section.  Angrites are rare ancient 

achondrites which crystallized on the parent body as early as only 4 million years after the 

condensation of CAI.  Samples have a wide distribution of cosmic ray exposure ages suggesting 

that the parent body or bodies are large and might still exist.  Candidates include the asteroids 

289 Nenetta, 3819 Robinson, 5261 Eureka and the planet Mercury. 

 

In early 2020 there are only 21 known unpaired angrites.  With two exceptions they are 

considered either coarse-grained plutonic angrites or fine-grained quenched angrites.  NWA 

12774 is among the latter.  Its texture is porphyritic with olivine and pyroxene crystals set in a 

fine groundmass.   

 

Part slice 40mm long.  Dark matrix and an olivine megacryst. 

 

 

 

 

 

 

 



 
Thin section from half of the above partial slice. 

 

 

 
Field of view (FOV) is 23mm wide.  Cross-polarized light (XPL). 



 
FOV=14mm. 

 

 
FOV=8mm. 

 



 
Compositionally zoned skeletal olivine in center surrounded by smaller zoned olivine crystals 

and unzoned pyroxene crystals all embedded in a dark matrix.  FOV=3mm.  XPL. 

 

 
The quench textured matrix is parallel laths of feldspar (anorthite, the calcium end member), 

olivine (magnesium rich), kirschsteinite (calcium rich olivine), pyroxene (augite, a calcium rich 

solution) and minor other minerals.   



 
FOV=3mm. XPL. 

 

 

 
Spinel crystals are transparent brown here in PPL and black in XPL (as long as the spinel 

occupies the full thickness of the thin section).  Because they crystallize in the isometric (cubic) 

system they are isotropic with respect to transmitted light.  That is, their refractive index is the 

same in all directions.  All polarized light that passes through is extinguished by a subsequent 

polarizing filter at 90 degrees to the first.   



 

 

 
Spinel at lower right.  Rounded opaque object to the left is probably metal, staining the adjacent 

minerals. FOV 3.5mm PPL. 

 

 
Same field.  XPL. 

 



 
The parallel laths of the groundmass are seen more clearly here because when the thin section 

was cut only a thin layer of them remained overlying a transparent mineral grain.  

FOV=0.35mm.  XPL.   

 

 
Same view with brown spinel top right.  PPL. 

 

 



We asked Tony Irving about the spinel.  He did the original classification of NWA 12774.  

From experience and an earlier examination he told us it is a chrome spinel.  For more details 

Tony sent our uncovered polished thin section to Paul Carpenter, his collaborator at Washington 

University in St. Louis.  Paul made a number of back-scattered electron (BSE) images and 

element maps for us.  He also probed the cores and rims of four spinel grains to quantify 

compositional zoning. 

 

The spinel group of minerals has many members and variants, among them spinel s.s., 

franklinite, magnetite, ulvöspinel and chromite.  Here, our Cr-spinel grains lie in a range 

between  

(Mg,Fe)Cr2O4 and (Mg,Fe)Al2O4. 

 

For the probed spinel grains Paul sent extensive data that I've drastically condensed.  

Percentages do not total 100% due to rounding and my elimination of minor component 

contributions.  The numbers show that cores contain more chromium than rims.  As the crystal 

grew the rims became more aluminum rich as the chromium in the melt was depleted.     

 

 

 

 NWA 12774, Results in Oxide Weight Percents 
Chrome spinel 1     

 MgO   Al2O3    FeO     Cr2O3     
Core 13 49 20 16 99 

Rim 13 56 20 9 99 

      
Chrome spinel 2     

 MgO   Al2O3    FeO     Cr2O3     
Core 14 50 18 16 99 

Rim 13 56 22 10 99 

      
Chrome spinel 3     

 MgO   Al2O3    FeO     Cr2O3     
Core 14 46 18 20 99 

Rim 13 56 21 9 99 

      
Chrome spinel 4     

 MgO   Al2O3    FeO     Cr2O3     
Core 14 46 18 21 99 

Rim 12 58 22 7 99 

 

 

 

Back-scattered electron images depict minerals with higher mean atomic numbers in lighter 

shades.  

 

Wavelength-dispersive X-ray spectrometry (WDS) element maps show detailed distribution and 

relative concentrations of individual elements. 

 

 

 



 
This BSE image has two bright spots near the center.  FOV= 2.3mm. 

 

 
The corresponding iron map confirms our suspicion that these are blebs of metal.   



 

 

 
We've seen that olivine in this angrite viewed in XPL appears clearly zoned.  These element 

maps show the particular compositional differences.  Magnesium content is high in the cores 

and reduced  toward the rims (orange fading to yellow).  Iron concentration is low in the cores 

and rises somewhat toward the rims (blue to lighter blue).   



 
And back to Cr-spinel.  The grain nestled into olivine in the center of this BSE image appears 

only vaguely zoned but the element maps below reinforce what the numbers have told us.  

FOV= 0.6mm. 

 



 
The element maps show aluminum content is moderate in the core and higher at the rim (orange 

rising to red). Chromium is moderate in the core and diminishes toward the rim (yellow/ orange 

to blue).  Iron might rise very slightly from core to rim.   

 

Many thanks to Paul Carpenter and Tony Irving. 



Norm’s Tektite Teasers:  Chicxulub Tektites? 

By Norm Lehrman (www.TektiteSource.com) 

 

The Wuhan coronavirus has served as a vivid reminder of how quickly our whole world can 

change.  It has brought to public consciousness great plagues and epidemics of the past, but 

I have seen no mention of the truly monstrous life changer of geologic history.  Virus 

particles commonly are of the order of 20 to 300 nanometers in diameter (20 nm = 

0.0000008 inches).  What happens when the ecosystem is invaded by a particle 10 to 15 km 

(6 – 9 miles) in diameter traveling some 36,000 miles per hour? The energy released has 

been compared to 10 billion simultaneous Hiroshima A bombs exploding. 

 

I am, of course, referring to the Chicxulub (say “cheek shoe lube”) meteorite impact of 

66.043 +/- 0.11 Ma credited with the demise of the great dinosaurs and the rise of 

mammals.  This monumental event nicely illustrates philosopher Will Durant’s quote: 

Civilization exists by geological consent, subject to change without notice.”  

 

When the tektite subject comes up, I am often asked 

whether Chicxulub produced any tektites.  The answer is 

assuredly yes, but nearly all that are presently known 

are under a millimeter in diameter. In many places 

scattered widely over the earth, the Cretaceous-Tertiary 

stratigraphic boundary is marked by a thin layer, 

sometimes only a few cm thick, rich in tiny spheroids 

and famously anomalous in iridium. Some of the 

microtektites themselves contain anomalous iridium. 

 

 

The Chicxulub microtektites are typically altered to secondary devitrification products, most 

often palagonite and smectite clays.  Glass is geologically metastable and seldom survives 

more than a few tens of millions of years. Surprisingly though, there has been a recent 

discovery of pristine glass K-T boundary spheroids on Gorgonilla Island, offshore of 

Colombia.  In that instance, the spherule layer is about 2 cm thick and is quite pure 

spheroids. In appearance, it is reminiscent of caviar!  The island is not open to the public, 

and I have no specimens of this spectacular material. 

 

Most Chicxulub microtektites are perfect spheres, but ovals, teardrops, dumbbells and other 

typical tektite morphologies are occasionally present.  Where actual glass persists, 

lechatelierite is reported and water contents are low at <0.021 weight percent.  Researchers 

have differentiated several “types”, one of which is thought to consist of condensate 

droplets.  Other types reflect differences in target rock lithologies, which included terrestrial 

Figure 1: fragments of the Beloc, Haiti 
spheroid-rich K-Pg boundary layer. 

http://www.tektitesource.com/


volcanics and evaporites.  The latter may have given rise to peculiar volatile gas  releases 

that contributed to the extinction event. 

 

Most of the Beloc spheroids are now 

hollow shells of smectite clay, 

sometimes with internal calcite 

encrustations. 

 

 

 

 

Imagine a hailstorm of glass beads 

that rained down over much of the 

earth, followed by dust settling from 

a darkened sky that persisted for 

months, challenging all life on earth.  

Something like 75% of all plant and 

animal species then on earth met 

extinction in this event and its 

aftermath.  This is the tale told by a 

couple inches of glass spheroids in 

the stratigraphic history book of 

planet earth.  

Figure 2: Beloc, Haiti microtektite layer, showing spheroids up to 
1.2mm diameter 

Figure 3: Hollow 1 mm Beloc microtektite with 
gray smectite rim and internal micro-druse of 
white calcite. 

Figure 4:  Beloc microtektite close-up.  At this locality some remnant 
glass is reported, but most is diagenetically altered to devitrification and 
hydration products 
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Glorieta Mountain
Paul Harris

Our Meteorite of the Month is kindly provided by Tucson Meteorites who hosts
The Meteorite Picture of the Day.

Contributed by Anne Black, IMCA 2356
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Once a few decades ago this opening 

was a framed window in the wall 

of H. H. Nininger's Home and 

Museum building. From this 

window he must have many times 

pondered the mysteries of 

Meteor Crater seen in the distance. 
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