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Hey Lost City Meteorite, Smile! You’re on Camera.
Martin Horejsi

After 600 hours of work, the search for additional pieces of the Lost City meteorite was called off. Four
fragments had been recovered with a total weight of 17 kg. And that’s where the story both ends and
begins.

In 1962, an array of 16 cameras of the Smithsonian Astrophysical Observatory Meteorite Photography and
Recovery Project, also known as the Prairie Network were distributed across seven states with a grant
funded by NASA. The cameras were placed in small buildings that resembled a child’s playhouse. A small,
brick, cube-like structure with a roof containing five flat panels.

Two groups of scientists were on standby should a meteorite’s fall be captured by one or more cameras.
First, the physicists would calculate the potential landing site, and then the biochemists would deal with
terrestrial contamination issues upon location of the cosmic visitor. At 8:14pm on January 3, 1970, just such
an event occurred.

For nine seconds, a fireball as bright as the moon streaked across the cold evening sky of northeastern
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Oklahoma. A sonic boom followed adding to the show. Four of the 16 Prairie Network cameras also
witnessed the fall, and have the pictures to prove it.

Information extracted from the camera network photographs captured the fall of Lost City from 86km above
the earth down to 19km. And slowing from 14.2km per second to 3.5km per second. Just those two pieces
of information provide wonderful insights into what it might be like to ride on a meteor as it turns into a
meteorite.

The fall was pinpointed as a location about 70k east of Tulsa near a little town named Lost City.
Complicating the recovery was the 20cm of new snow that fell right after the fall. Fragmentation was
observed in the images occurring in the final 1.5 seconds of visibility. Three distinct light trails were
identified, and that information was then used to predict additional landing sites.

The first of the four recovered stones was a 9.83kg rock located just a few days later only 800 meters from
its predicted landing site. Sadly, the excitement over the potential of discovering organic material on or in
the fresh stone was seriously compromised by a dog that found the dark rock earlier and claimed it by lifting
a leg.
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A week later, a second fragment of 272 grams was recovered, and on February 3rd a third stone of 6.6kg
was recovered. That third specimen was only discovered because it also had an eye and ear witness who
could point the search team in the right direction.

The forth and final fragment of 640 grams was recovered on May 4th, a full four months after the fall. The
official search was formally ended on December 6, 1970.

Three of the four fragments fit together, and there are strong indications that more fragments are still out
there to be found including some large ones.
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Of course the H5 chondrite Lost City was on my shortlist of stones to add to my collection. It took years of
building relationships and material access so when the meteorite collecting stars lined up, I asked for a
complete slice of Lost City as payment for negotiating a large institutional meteorite trade And that’s
another story for another time.

Until next time….
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A Tale of Type 3.00
James Tobin

The strangeness of 2020 continues and I am spending most of my time at home. About the only meteorite
related stuff happening to me is whatever happens in the lab. I work nearly every day on meteorites or
tektites. The next hunting trip to the desert is still a while away, so this article will be different from many. I
rarely do articles on a single meteorite unless it is one classified for me which I bought or found. But the
Meteorite Exchange did a trade recently that brought into the lab a very special meteorite. Chwichiya 002 is
a meteorite found in 2018 and it is unique.

I have never spent much time discussing the different classifications and types of meteorites in my articles.
That material is readily available in books and on the internet. But, for this article, I need to say that as
asteroids and meteoroids are wandering out in space things happen to them. They may slam together and
be melted or crushed to powder. The material may be altered by water or heat over eons of time. As a
result, most of the meteorites which we recover on Earth have a long story to tell. Type 6 chondrites for
instance will tell a story of being heated until most of their chondrules have been reduced to tight clumps of
associated mineral grains without any defined edges, the matrix will be recrystallized material. Type 7
ordinary chondrites will be even more altered with so little of the chondrite nature remaining that just the
chemistry keeps them from being called achondrites. But if you go the other direction and look at Type 5
ordinary chondrites you will see that the chondrules are not so terribly disrupted and preserve their shape
somewhat. They may still show disrupted rims. Type 4 chondrites will be even better preserved sometimes
with abundant chondrules that are easily seen under a hand lens or microscope. They may even be quite
well defined making chondrule lovers like myself think the meteorites are more pristine than they are. When
that happens we don’t get that Type 3 classification we hope for when we send them off to the lab. Type 3
is the least altered end of the ordinary chondrite spectrum. And as the years have passed it has become a
classification that has been enormously defined.

This is an image of NWA 8008. I was pretty convinced it was a type 3 ordinary chondrite when I sent it off for
classification but it is an L4. Still as can be seen here the chondrules are in nice shape well defined. Much
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more is involved at this point than just the condition and texture of chondrules. The chemistry of many
elements is used now to make part of the exact designation of type.

I remember when there was just Type 3. Then the decimal point distinctions appeared as the subtle
differences were seen in the stones. One might be slightly less heat altered while another had less aqueous
alteration. It looked from the outside to me as a collector that there was a holy grail quest going on to find
the least altered meteorite. The missing stone that remained the most like it was at the beginning.

So subdivisions of Type 3 stones appeared, 3.8, 3.6, 3.5, 3.4, etc. and ranges appeared in the
classifications too. We began to see stones like NWA869 that were so mixed up with different materials that
they received classifications such as L3.5-6 initially and later changed to L3.8-6 officially. We saw R3-6 and
R3.9 as this trend moved to Rumuruti meteorites and other chondrite families got involved too such as the
E enstatite meteorites. Still, the search went on for that perfectly preserved stone. The designations
continued to change also. With new symbols being used in the classifications. The / and ( ) began showing
up in the late 1990s and early 2000s. Collectors were having trouble knowing what these meant and it
appeared so were the scientists since there seemed to be no consensus about their application until real
rules were created.

In the following section, I am going to offer some images of meteorites. Most will be type three only but we
will start with NWA 869 which has been so commonly distributed that it has not been appreciated for how
fantastic a meteorite it is. It contains material from almost every other type of stone meteorite including
carbonaceous. It is often brecciated in amazing ways containing large clasts that are very different from
each other. For my purpose here I am just going to use it to show the mix of chondrules from crisp to faint
faded ones.
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As these images of NWA869 show, there are some very sharply defined chondrules and many that are just
clumps of mineral grains. There appears to be much more matrix also then what is seen in many of the type
3 meteorites where chondrules are dense. As shown in the following image.
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This is a wide-angle view of NWA11991 an LL3, S5, W1 meteorite. It is likely around an LL3.5 based on
olivine Fa variability (subtype 3.4-3.6) and chrome content in olivine.

Chondrule clustering texture is seen in NWA11991. There are abundant chondrules everywhere in this
stone. However, in places, the chondrules are pressed together and their shapes have been altered as they
dent and squeeze the ones adjacent so they are no longer round. Many of the chondrules are rimmed, the
larger portion in this meteorite are rimmed in troilite not Fe metal like the balance of the rimmed chondrules.
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In thin section NWA11991 is also remarkable to view. The black rims around the chondrules are most of the
time the troilite again. Every type of chondrule is represented in the meteorite but unfortunately for me barred
olivine chondrules are rare. They are my favorites.

One more really fine Type 3 ordinary chondrite is NWA13090 an LL3, S3, W1. In this stone, the chondrules
are often oblong and aligned. Again many are rimmed with sulfide. Native copper is present in this stone.
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In there somewhere near 1978, meteorites began being classified with 3.2. Many times it was from material
found in Antarctica. Some were Asuka and Lewis Cliff meteorites such as Asuka78170 an L3.2. Several in
that hunting season were L3.2. By 1988 the L3.1 meteorites began to appear more frequently. Again some
were Asuka and Lewis Cliff, Antarctica meteorites, Asuka 881083 is an example. Shortly after that Asuka
881244 was classified L3.0 and also at least one Lewis Cliff L chondrite and some H3.0 meteorites
appeared in the publications.

The Type 3 classification was further complicated by mixed material designations such as L/LL3 and L(LL)3
and L/H3 which each came along in their own time. We saw more brecciated ordinary chondrites being
recovered and the number of meteorites soared. Though the L3.0 designation had officially been used a
few times there was now the equipment and skill for such subtle study of the stones that a second decimal
point was added to put some room in between 3.0 and 3.1. Making 3.0X a place for distinguishing very
unaltered ordinary chondrite meteorites.

And then there was Semarkona. It was classified when it fell in 1940 in India. My old blue “Catalogue of
Meteorites” from 1985 has it listed as an LL3. Only 691 grams were found of this meteorite after the
witnessed event. It was a very pristine meteorite loaded with chondrules. In 2005 it was reclassified using
the new designations and subtle distinctions as Type 3.00. The listing in the Meteoritical Bulletin was
changed in 2007 to reflect the new classification. Semarkona has since become sort of the touchstone for
unaltered meteorites both ordinary chondrites and other stone types.

After that long and condensed and maybe not a 100% accurate characterization of the last 40 years of
meteorite Type 3 classifying, we can return to Chwichiya 002. It is a carbonaceous chondrite ungrouped but
was compared during its analysis to Semarkona, at least regarding how heated it had been. Chwichiya 002
was recovered in Western Sahara in 2018 as black stones with a black interior with abundant chondrules.
The Meteoritical Bulletin shows 480um plus or minus 300um as the average chondrule size, I am here to
say that the chondrules in the slices I cut were very small. What the Meteoritical Bulletin listing does not say
is the meteorite is soft, friable, and honeycombed with fractures. Nor does it say that though it is stone it
cuts more like a piece of charcoal.
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This is a close up image of the cut face of Chwichiya 002.

There are only three meteorites listed as type “C3.00 ungrouped,” they are NWA 11750 found 2016 with a
total known weight of 8.5 grams, NWA12957 found 2018, 43grams TKW, and Chwichiya 002 found 2018
with 644 grams of total weight. The first two are suspected of being paired to Chwichiya 002 and if this is
true then the entire classification “C3.00 ungrouped,” is less than 700 grams and from a single event. Each
of the other two meteorites was also classified using Semarkona as the reference for heat alteration. The
three were all said to have “a low extent of heat alteration less than the least heat altered ordinary chondrite
Semarkona.” This meteorite has been spared during its life in space from any event that would heat the
rock. Chwichiya 002 suffered no collisions, no close encounters with the Sun, no high heat from radioactive
decay like is found in deep Earth rocks. It just relaxed and drifted without a care for a really long long time.

Carbonaceous chondrites often have classification type numbers of 1 and 2. They are aqueous altered
meteorites. Type 1 and type 2 reflect this degree of aqueous alteration. Aqueous alteration occurs at low
temperatures far below the levels of the thermal metamorphism seen in ordinary chondrites. At present,
only carbonaceous chondrites have been given type numbers less than 3.

But, we just don’t see type 3.00 very often. Like Semarkona, Chwichiya 002 is rare stuff.

I do not keep much of the material that passes through my hands as I am cutting it. But, I did keep a small
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slice of 0.485 grams of Chwichiya 002. It is black and shiny like the graphite in a pencil. It is heavy actually
for being a C chondrite. It has a significant Fe content which is seen in the stone as, scarce free metal,
troilite, and magnetite. I had to do some tricky light arrangements to photograph the black slice with almost
invisible tiny chondrules. There were what looked to be tiny CAIs too. The chondrules are nice as one would
expect with 3.00 even though this is a C chondrite. And as a collector that lives to work with type 3 stones,
this was exciting, . . .after it was cut. It was a pain when it was being cut. The nice full slices fell apart at
their many fractures into smaller pieces. But as with Martians and Lunars, everything of this one is valuable
and saleable.

I have sent a few meteorites off for classification and it is not surprising that none are Type 3.00. The
closest I think I have gotten is a Type 3.2 with a comment in the Met Bulletin that something indicated it was
less than Type 3.3. It is not likely that I will submit a meteorite on the level of Semarkona, but wouldn’t that
be fun.



Ozerki L6 IMB 

by John Kashuba   July 1, 2020  Micro Visions 

 

Ozerki fell June 21, 2018 in Lipetsk oblast, European Russia, about 240 miles south of Moscow.  

More than a hundred stones were found totaling over 10kg.  It is an L6 ordinary chondrite.   

 

Various shock levels are reported.  The stone from which our thin section was made has been 

strongly shocked.  It is a breccia of L6 clasts within solidified melt.  Mineral grains exhibit 

undulatory extinction.  

 

Metal and sulfides were mobilized by shock and are present as crosscutting veins, opaque blebs 

within the melt and injected between minerals and in cracks in mineral grains.  In reflected light 

the opaque drops in the melt and some within the L6 material have a distinctive metal-troilite 

intergrowth texture. 

 

The melt rock matrix is translucent in thin section, unlike many meteorites whose melt is opaque 

and some whose melt is glassy transparent.  The Ozerki melt devitrified into micro crystals, 

presumably during a somewhat extended cooling.  Microscopic acicular crystals are massed at 

some depth on the surface of the intact L6 clasts generally parallel with each other and 

perpendicular to the surface of the clasts.   

 

One patch of another melt, some remnant fusion crust, also had time to form a crystalline layer - 

beneath a glassy vesiculated exterior.  I believe that, in one spot there, we have an instance of 

epitaxy.   

 

 

 
The sample is about 22mm wide.  Thin section in transmitted light. 

 



 
As expected in an L6, there are few identifiable chondrules.  The two we found are rather large. 

 

 
Transmitted cross-polarized light. 

 



Both chondrules contain bars.  Field of view is 3mm wide.  XPL. 

 

 
Nearby, these orange bars might once have been part of a chondrule. 



 
The bars actually appear better in optical extinction.   

 

This wavy set of bars is frozen in a sea of melt and go through undulatory extinction as the 

polarizing filters are rotated.  This indicates a moderate degree of shock.   



 
We'll look closer at this 4.4mm wide area. 

 

 
L6 clasts surrounded by melt rock  The melt is devitrified and contains blebs of metal sulfide 

and mineral grains.  If the melt was not crystalline it would be black, here in XPL. 

FOV=4.4mm.   



 
The devitrified melt rock texture immediately surrounding these L6 clasts is different than that 

further away.  Below is a closer view at the area at the bracket.  PPL. 

 

 
Acicular crystals grew from the surface of the L6 clast excluding and displacing opaques—

rather like freezing water in grapes concentrates sugars for ice wine. Crystallization is a 

purifying process.  

 



 

 

 
The same 0.5mm wide area in XPL.   

 

 
Metal and troilite are bright in this reflected light view.   



 
Metal-troilite spheres and veins in melt and L6 clasts.  These are the black (opaque) objects in 

the center of the fourth photo above.  Reflected light. 

 

 
Intergrown metal-troilite.  Half a millimeter long.  Reflected light. 

 



 
Finally, let's examine a small bit of fusion crust. It is thicker than the crust on the top right. 

 

 
The remnant is about a millimeter long and 0.3mm thick.  

 

 



 
The fusion crust sits partially on solidified rock melt and partially on L6 material.  The crust 

layer in contact with the stone has crystallized.  The outer layer cooled fast to glass and contains 

voids, that is, bubbles. 

 

 

 
It appears that the fusion crust melt that was in contact with the, here, yellow mineral grain 

crystallized in an orderly manner apparently linked with that mineral grain.  I suggest this is 

epitaxy which is defined as the natural or artificial growth of crystals on a crystalline substrate 

determining their orientation.  In semiconductor manufacturing crystalline films are grown on 

substrates that are often of the same material as that deposited (though without doping).  

Convention in the mineral world reserves the term "epitaxy" for such a relationship between 

different minerals.  Some mineral examples follow. 

 

 

 



 
Golden rutile epitaxially grown on black hematite.  Even though they are not of the same crystal 

systems (rutile is tetragonal and hematite is trigonal), their crystal lattices have a way of 

aligning.  

 

 
Cumengeite pyramids often grow very neatly on the faces of boleite cubes.  This is not 

twinning. 
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Torbernite epitaxy on saleeite.  Two uranium minerals.  This specimen is from the Shinkolobwe 

mine, Democratic Republic of the Congo. 

 

 
Until it is shown that the grain and overgrowth are the same mineral, I claim it's epitaxy.   
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The Untouchable Camp Verde
John A. Shea, MD

Ever since I started collecting meteorites my interest in the history and stories surrounding the specimens
has been a prime motivator for what I would add to my collection. As a result, I have made the acquisition of
worshiped or otherwise supernaturally idealized meteorites a motivating factor for what I collect. It so
happens that one of the most interesting stories surrounding a meteorite comes from a “transported”
specimen. These are meteorites found some significant distance away from their origin point. When found,
they are usually thought to be unique meteorites, but like many things in the world, something is only true
after study of it by a trained professional. For this reason many of these “unique” meteorites were eventually
discovered to be identical to known specimens. While the Canyon Diablo meteorite is not at all rare in
private or institutional collections, it is involved in a very unique story of a transported meteorite. It is a story
that spans the distance from prehistoric times to modern day events.

Main mass of Camp Verde meteorite. Photo courtesy of Dr. Laurence Garvie. Copyright Center for Meteorite
Studies.

Main mass of Camp Verde meteorite. Photo courtesy of Dr. Laurence Garvie. Copyright Center for Meteorite
Studies.

I’m referring to the story of the Camp Verde mass of Canyon Diablo. This is a relatively large Canyon Diablo
specimen, roughly 2 feet long, 1 foot wide, and 5-1/2 inches deep. It weighs roughly 135lbs and has the
general shape of a leaf or arrowhead. For decades now the Camp Verde mass has been in the collection of
the Center for Meteorite Studies at Arizona State University, and for that reason it has been considered
something of an “untouchable” specimen to private collectors. Even some of the most respected merchants
in the collecting community have been under the impression that the original mass of Camp Verde was still
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intact and had never been cut. When I would ask about available specimens they would tell me it is
impossible to get a specimen of Camp Verde. It is called “untouchable”, for that reason. After some
communication with ASU’s Dr. Laurence Garvie, as well as a modicum of diligent study, it turned out that all
of those beliefs were erroneous. The mass has been cut (as discussed below) but specimens in private
collections have been unheard of, until recently that is…

The rarity of Camp Verde specimens aside, in my humble opinion the most interesting thing about Camp
Verde is the environment in which it was found, and the possible explanations for how it came to be there.
The “transported” story, so to speak. For these reasons I offer the following combination of both history and
editorial elaboration in the hopes that you will enjoy the story of this meteorite beyond just a few
fundamental facts that can be found in reference books, or from other online resources.

The Camp Verde mass was cut many years ago with two specimens in other institutional collections. Grady
(ref1) and Buchwald (ref2) agree in part on the distribution. There is a 541g specimen at the National
Museum of Natural History, in Washington, and a 671g specimen at the Natural History Museum in London.
Additionally, in March of 2015 the main mass of Camp Verde and a 688g slice were temporarily placed on
display at the Verde Valley Archeology Center. (ref3) As the meteorite was found in the Verde Valley area
this was something of a “return to home” regardless of its origin point. It is of course important to consider
why the Verde Valley region is a home for a meteorite specimen that should have been found 50+ miles
away at the Barringer Crater? We will probably never know the answer to that question, but perhaps
starting with some fundamental knowledge of the cultures which are indigenous to that area will get us an
inch or two closer to an answer.

When people use the term “Pre-Columbian”, they frequently do not know the extent of its meaning. They
assume that the precursor “Pre” meaning “prior to”, and “Columbian”, referring to Christopher Columbus,
when put together refer to anything occurring prior to Columbus’s arrival to the Americas. That is correct,
but in the terminology of Historians though Pre-Columbian also refers to the entire history of the Indigenous
American cultures prior to when those cultures were exterminated, decimated or irrevocably altered by
European settlers and their descendants. (ref4) This term plays a larger role in the history of meteorites
than one might think as specimens like Iron Creek, Canada, among others, are known to have been
removed from their Native origin by the expansion of European settlers into the Americas.



Full slice of Iron Cree meteorite. Photo courtesy of Smithsonian Institute. Copyright Smithsonian Institute.

One Pre-Columbian culture that is thought to have started at ~500 CE and died out ~1425 CE was the
Sinagua culture. While their culture may have died, their lineage did not, and there are numerous current
day Hopi clans that trace their lineage back to the Sinagua people. (ref5) If you have any command of the
Spanish language you can tell that their name “Sinagua” means “no water”, and this was a fitting title for
them. The Sinagua people inhabited primarily the centralized areas of current day Arizona, and they
inherited their name from the earliest Spanish explorers who called this area “Sierra Sin Agua”. Unlike the
adjacent mountains which are rich in perennial rivers, the mountains of what would eventually become
central Arizona were absent of such a water supply. Regardless of this inhospitable territory the Sinagua
people were successful in settling their early nomadic culture into numerous well developed sites across
Arizona. They flourished in hunting, agriculture and craftsmanship of tradable goods such as pots, baskets,
woven cloths, etc. Eventually they became active in the long distance trading that took place around the
Gulf of California, which is the “marginal sea” that separates the Baha Peninsula from the Mexican
mainland.

Their habitations were varied and scattered throughout the region of central Arizona, and their structures
were rudimentary, primarily consisting of “pit houses” dug into the ground with roof tops built roughly at
ground level. Later their structures took more vertical shape, more consistent with what we would expect
from the Pueblo structures of the turn of the 19th century. The last known Sinagua structure dates back to
1350 CE, and is a cliff dwelling in the Verde Valley called “Montezuma Castle”. This is one of the structures
within what is currently referred to as Camp Verde, Arizona. The structure was erroneously named by
Europeans as “Montezuma castle” regardless of the fact that there was no historic link to Montezuma
himself, who was actually born a full 40 years after the structure had been abandoned by the Sinagua
people. Additionally, while the structure is fantastic in its scope, it functioned more as an apartment building
built into a cliff side then a “castle”. (ref6)
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Scattered throughout Camp Verde, Arizona are numerous ruins of ancient Sinagua structures. In particular
was the ruins of what would originally have been a Pueblo style structure built high on a mesa (“table land”,
similar to a plateau) above West Clear Creek. It is often referred to as the “Clear Creek Ruins” for that
reason, though they are more formally called the Wingfield Mesa Ruins. From here there is a view of the
entire valley, and one could understand how this would be something of a desirable place to situate a
building of importance.

The structure was something of a gathering place it seemed, with a large square perimeter of rooms
surrounding a common courtyard, built in the form similar to a stockade. This makes it unique among
Sinagua structures. (ref7) The roof of this would have been held up by frequent columns which when in
place would have made the interior feel somewhat crowded by comparison to our current day structures.
Many of the larger structures from the Sinagua culture were built over longer periods of time, with portions
of the structure being used, falling into ruin, and being rebuilt on for the next. This was not the case for the
Wingfield Mesa Ruins. It appears to have been erected all in one effort, perhaps suggesting that it was a
structure of some importance.

Whatever its use, clearly this was something more than just your average household structure, and was
thought of as something of a potential “honey hole” for people who had the inclination to hunt for ancient
artifacts. George Dawson was such a person. He was a man without steady work in the Spring of 1927, and
he took his desire for discovery with him when he visited this structure on the mesa to hunt for old artifacts.
(ref8)

As Dawson searched the area he found what he assumed was going to be a small cyst grave site built into
the ground of the courtyard area. On top of the cyst was a flat slab of sandstone, a common covering for
cysts such as this that contain human remains. From the outside he could tell the slab was not big enough
to be covering a grave for an adult. He immediately assumed the grave was for a child, and that it would
contain the usual artifacts buried along with a child. These would be considered modern day treasures to
collectors of such items. The position of this cyst (within a courtyard) is worth noting. Why would such a
spot be picked to bury anything if it was not important to the adjacent structure?

Dawson carefully and tediously removed the sandstone lid. The cyst was of course not watertight, and after
centuries had accumulated significant dirt and debris within it. He cautiously excavated, clearing the debris
while being careful not to damage the artifacts within. Little did he know that what he would find would be
much more resilient than the average Pre-Columbian pots, clay figures or stone artifacts.

He did indeed find various artifacts there, but soon enough more was revealed. Within the debris was a
bundled up blanket of dried feathers. These were Turkey feathers to be exact, and they were swaddled
around what he assumed would be the remains of the buried child. He reached in to remove the bundle, but
it would not budge. It was much heavier than anything he had expected. Only with great effort could he
eventually wrestle the contents of this bundle up to ground level. After removing the blanket from the heavy
object he was no doubt baffled. It was a large mass of rusting metal which had seemingly no purpose in this
blanket of feathers. Later the fragments of pots found buried with it would be used to place the burial date at
roughly 1200 years before Dawson’s search.

Even in the early days of the history of meteorite collecting, knowledge of the Canyon Diablo meteorite was
commonplace, particularly in this region of America. Dawson had some idea that this was a meteorite, but it
was not until 1935 that anyone with any knowledge of meteorites was able to study it. Nininger heard of the
specimen and went to see it, but it was not until 1939 that he was able to purchase it from Dawson. The
sale was for a sum of $75, being roughly the equivalent of $1300 today. At that time the convention in
meteoritics was to name specimens for the closest post-office or geological feature. Nininger gave the
meteorite the name Camp Verde, due to the proximity of the structure it was found in to the town Camp
Verde.

From the point of view of Nininger there must have been many questions left unanswered… Where was the
mass found by the culture who later buried it? Why was it buried in the manner of an important human? A
blanket of turkey feathers was not created for just anyone’s eternal rest. This must have been an important
object… Last but not least, was there any other history of this specimen in the local verbal history?

Nininger did not know at the time that it was a specimen of Canyon Diablo, he may have suspected this but
there was no way to know for certain when he acquired it. Meteor Crater is roughly 53 miles from the



Wingfield Mesa Ruins, so it would be foolish to simply assume it belonged to a nearby strewn field, though
also foolish not to think it was possible.

One estimation of why Camp Verde was found in the Verde Valley instead of near the Barringer Crater is
that the meteorite was an early fragment of the larger mass which broke off further away than other
specimens would have when the original distribution of the strewn field took place. Another explanation is
that the specimen was found where Canyon Diablo specimens would otherwise be found, and it was
perhaps the only specimen found by these people regardless of the many that would make up Canyon
Diablo over the years. Like any mass of iron though it would be thought of as important enough to hold
onto. Even if they did not attribute supernatural origins to it, masses of iron this size would be thought of as
useful, and weighing as much as a man it could easily have been transported on horseback.

Assuming the concept of it being a transported specimen is accurate, if this specimen was not considered
unique, then why bring it back 50+ miles from the origin point? The burial of the specimen in a cyst suitable
for a small human, and the further adornment of the specimen in a blanket of Turkey feathers (which would
take a considerable amount of time to arrange) suggests this object was at least as important to their
culture as a human with some influence would be. One specimen out of many would not necessarily be
thought of as so important, but something unique certainly would be. Hence the thought that it was the only
specimen that this culture had experienced.

We should not forget though that Pre-Columbian and Native cultures throughout North, South, and Central
America are well known to have idealized or worshiped meteorites. It is entirely possible that someone of
influence in this culture had experienced a similar specimen before, and convinced others that this mass of
iron was worth putting on a horse and transporting home. This may have been their culture’s opportunity to
have within it something that they knew other groups around them had already, and were benefiting from in
some way.

Perhaps they thought of this specimen as being the largest of many? In their minds it could have been the
thing that created the massive hole in the ground not terribly far from where they lived. Certainly cultures
such as the Sinagua people had a long enough oral tradition by that time to know that large rocks
sometimes fall from the sky and create holes in the ground. There were Sinagua encampments and
structures built nearby Meteor Crater, and given this culture’s capacity for travel and trade at distant
locations such as the Gulf of California, the particular people of the Sinagua culture who lived in what is
modern day Camp Verde would certainly have been well acquainted with those encampments around the
crater. If the Camp Verde mass were seen as the entity or deity capable of making such an impact on the
very powerful and seemingly unmovable Earth itself, then perhaps this would have been thought of as a
very special mass of iron indeed. Special enough that perhaps a structure should be built for it. Special
enough that when they left the region, or their culture died out, burying it as described above would be
justified.

The mass has often been described as having the shape of a leaf or an arrowhead, but there is one other
vague resemblance to it. It resembles the form of a small person, a child, having a head, shoulders and
even a spine of sorts. As Dr. Laurence Garvie of ASU has indicated during prior interviews, the “spine” of
the mass has a smoother appearance from the rest of the mass, (ref8) as if having been rubbed there in
ways that the rest of the mass had not been. One thought was that the Sinagua people would worship the
mass by touching its backside, perhaps with similar intentions as people who think it is good luck to rub the
belly of Buddha, or kiss the Blarney Stone. Dr. Garvie also noted that when the mass is struck it has a very
lovely sound that resonates from it, much like a ringing noise. Perhaps this played a role in its appreciation
by this culture, but how would we ever know as their verbal history was never written down well enough to
include such details.

Regardless of how or why the meteorite got to Camp Verde, there it was found, and after Nininger acquired
it, further study by Wasson and Moore between 1968 and 1969, respectively, revealed it to have chemical
contents similar enough to Canyon Diablo to declare it as a Canyon Diablo specimen.

Nininger returned to Dawson in 1940 and requested that Dawson bring him to the find location. He did so,
but after much examination of the burial cyst neither Nininger nor Dawson were able to find any evidence of
the feather blanket it was wrapped in. Additionally, Dawson had no pieces of the feather blanket himself. He
had exchanged written correspondence with Nininger since that time, the content of which indicated that
throughout the twelve years of time between when he found the specimen, and when Nininger purchased it,



Dawson had given away or sold all the remains of the Turkey feathers to friends, as well as general
collectors of such ancient artifacts.

One might assume from this that Dawson had possibly made up the story of him having found the mass
surrounded by feathers, and in doing, so enhance the intrigue of this discovery which might otherwise be
considered somewhat commonplace to a man like Nininger. However, Nininger noted in his writings that he
had not even heard the story surrounding the meteorite’s discovery until he had already decided to pursue
purchasing it, and had traveled to Dawson’s home in Phoenix. (ref8)

The story of how Dawson found the specimen, and the interesting nature of its blanketed wrapping in the
cyst, are considered factual now primarily due to Nininger’s examination of the burial site (ref8) and his
agreement during other correspondence that this was all indeed true. There have been many documented
cases of Pre-Columbian cultures dressing the dead in feather garments, or wrapping the dead in blankets of
feathers. Additionally there have been numerous examples of meteorites having been buried by Native
cultures. In fact, Camp Verde was not the first example of a meteorite having been wrapped and buried in
the manner of a person. Dawson would have been unlikely to have heard of the Casas Grande meteorite of
Chihuahua, Mexico. This iron meteorite was found in 1867, ensconced in a burial chamber within an ancient
Incan temple in Chihuahua, Mexico, swaddled in blankets similarly to the bodies of humans that were
buried in the same chamber. While Dawson had none of the feathers to back up his story, there is little
reason to think that he would have concocted a story that agrees with our current day understanding of how
some Pre-Columbian cultures entombed the dead.

Part slice of Casas Grandes meteorite. In collection of John A.
Shea, MD. Copyright John A. Shea, MD.

Camp Verde then sat in Nininger’s collection for a few decades, but Nininger was getting older and
maintaining his enormous museum quality collection was considerable work. Additionally, the financial yield
that came from charging admission to his museum, and selling specimens of the many meteorites in his
collection appeared to be dwindling. He had actually entertained the idea of retiring for almost a decade
before this, and he was actively taking steps during that time to achieve this. It was in 1959 that the British
Museum agreed to purchase what would be roughly one third of his collection, though this portion did not
include the Camp Verde mass. Camp Verde was later included in the remainder of the collection acquired
two years later in 1970 by Arizona State University, using funding from the National Sciences Foundation.
The Camp Verde main mass has since that time been preserved by the Center for Meteorite Studies.
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Recently in an extensive trade with CMS I was able to acquire the aforementioned 688g slice of Camp
Verde that was on display at the Verde Valley Archeology Center. As the focus of my collection is
worshiped meteorites, or meteorites which have been idealized for presumed supernatural qualities, I
frequently have to seek out trades such as this with institutions to get a specimen that fits the mold of my
collection. I would have been happy getting nearly any size specimen of Camp Verde, but I was lucky to
find Dr. Garvie being somewhat sympathetic to my endeavor, and for that reason I will forever be grateful to
his willingness to trade such an impressive specimen.

Part slice of Camp Verde meteorite. In collection of John A. Shea, MD. Copyright John A. Shea, MD.
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Part slice of Camp Verde meteorite. In collection of John A. Shea, MD. Copyright John A. Shea, MD.

Part slice of Camp Verde meteorite. In collection of John A. Shea, MD. Copyright John A. Shea, MD.
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Part slice of Camp Verde meteorite. In collection of John A. Shea, MD. Copyright John A. Shea, MD.

Part slice of Camp Verde meteorite. In collection of John A. Shea, MD. Copyright John A. Shea, MD.

In an effort to further document any specimens of Camp Verde that have been traded out of institutions I
have solicited on multiple occasions for reports of specimens from the following collector’s resources: The
Meteorite Mailing List, the IMCA Mailing List, and two well populated Facebook pages dealing with
meteoritics in general, “Meteorites” and “Meteorites, Tektites, Impactites and Ephemera.” As far as I know,
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aside from my 688g slice there is only one other specimen of Camp Verde in a private collection. This is a
micro specimen of primarily shale with a minimal amount of iron which fell off of my slice while I was
mounting it to the magnetic display case where it resides. This specimen is in the private collection of Jesse
Piper, who has a similar affinity for worshiped meteorites as I do. I felt like it was worth getting the specimen
to him, even as small as it was.

Micro specimen of Camp Verde meteorite. In collection of Jesse
Piper. Copyright John A. Shea, MD.

I made a considerable effort for the writing of this to acquire photos of the other slices known to have been
cut from Camp Verde, and which are in institutional collections. Unfortunately, other than those images of
the main mass which Dr. Garvie was kind enough to send me, no images were shared with me even after
having requested them multiple times from those respective institutions.
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Meteorite Times Magazine

Sikhote-Alin adventure in May 1995
Jürgen / jnmczurich

“Sikhote-Alin adventure in May 1995”, summarized for the Meteorite Times magazine

I bought my first Sikhote-Alin collection sample, an explosion fragment (shrapnel) with some 270 g, from an
US dealer in about 1987 or 1988 and a smooth individual sample from another source at about the same
time. I was amazed to see that there were two fundamentally different types of finds from the Sikhote-Alin
meteorite fall. Torn, razor-sharp-edged explosion fragments and on the other hand smaller individuals with
a gray-blueish fusion crust, flow-lines and regmagypts. The thought quickly developed in my head that I
wanted to travel there and search for it. To mention: the Sikhote-Alin meteor shower area is just over 50 km
from the Chinese border and about 200 km from the Japanese Sea. The known coordinates are 46°09’12
“N, 134°39’12” E.

Looking back to the mid-nineties: In autumn 1994 I was invited by my two Russian colleagues Petrovich
and Sergej to take part in a short Sikhote-Alin tour in May 1995 due to our good contacts. A commercial
search order of >250 kg explosion fragments (shrapnels) for a major international US customer had to be
fulfilled, this is what I remember. The invitation and the tour itself were “semi-official”, that means without
official approval, but probably with the knowledge of the authorities that search activities are taking place in
the Sikhote-Alin area after years of silence again. Fortunately, I had to worry about almost nothing.
Everything, from scheduling, flights booking, accommodation, etc., was organized by my two colleagues.
The meeting point was in St. Petersburg / RUS. There my luggage was “optimized” by my tour colleagues,
which means that besides my protective clothing, a sleeping bag, my analog camera and some personal
items such as some clothes and underwear to change, a Swiss Army knife and my toothbrush there was
hardly anything left. I only understood that later, because we had to lug all our luggage to reach the
Sikhote-Alin strewnfield for a few km through a swamp area with backpacks and carrier bags that cannot be
passed by vehicles …

Aeroflot Flight to Vladivostok, arrival there on May 8, 1995. Onward travel a day later, exactly 50 years after
the End of the Second World War (WWII). All of Vladivostok was overcrowded with marines. The number
and size of the Russian Navy gathered in the port of Vladivostok was gigantic!
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Picture 01 – Russian Navy parade on May 09, 1995, exact 50 years after the end of WWII

Picture 02 – Russian Navy ship, close-up
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Various workers demonstrations also took place in the city of Vladivostok that day.

Picture 03 – Workers’ demonstration in Vladivostok

Unfortunately, it had rained very heavily on the day and we had great time pressure, as we still had to get
food somewhere and almost all shops were closed due to the naval parade.
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Picture 04 – Buying food in Vladivostok

I was instructed to be as quiet as possible because foreigners in Vladivostok and the region usually do not
have a residence and travel permit, even though the Soviet Union opened its borders a few years ago. In
1995 Vladivostok and the area north of it were all still military restricted areas. Overnight trip by train to
Dalnerechensk.
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Picture 05 – Map with train route from Vladivostok to
Dalnerechensk

Picture 06 – Train ticket from Vladivostok to Dalnerechensk

Once there, we had to drive approximately 85 km with a military truck to the village, which today is named
on the meteorite fall of Sikhote-Alin: Meteoritnyy.
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Picture 07 – Map with car route from Dalnerechensk to Meteoritnyy

The few people living there, work in the timber business.
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Picture 08 – Main Street through Meteoritnyy

We were greeted happily by a forest keeper, called Sasha, well known to my two colleagues, who was
given different kinds of tools and household goods as a gift (or on order?). On the same day, this kind forest
keeper took us with a 4WD Jeep a roughly 15 km long rocky and difficult-to-drive route deep into the forest
until fallen trees and rocks made it impossible to continue driving. All pieces of luggage were unloaded.
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Picture 09 – Unload of luggage, put on protective clothing

We put protective clothing and rubber shoes on and then we went with metal detectors, tent, sleeping bags,
food, protective clothing and rubber shoes (all against mosquitoes, ticks and snakes) and a few other things
about four km over rocks and through the swamp to the camp area.
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Picture 10 – Welcome in Sikhote-Alin strewnfield

Picture 11 – Campsite
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The campsite was west of a chain of hills on the edge of the marsh.

Picture 12 – Map sketch (V.F.Buchwald, Vol 3, page 1124). The
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orange arrow points to the approximate location of our campsite

The Sikhote-Alin crater field lay higher up on the chain of hills, which was delimited from below by a swamp
on three sides.

Picture 13 – Swamp
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Picture 14 – Path through the swamp

Picture 15 – Another view to the swamp

The swamp area was full of Amur snakes, lizards and frogs.
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Picture 16 – One of many Amur snakes

Picture 17 – A hidden lizard
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Picture 18 – Amur frog

Near the swamp area there was an easy trail that led to a water-filled impact crater with a diameter of 4 to 5
m.
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Picture 19 – Narrow trail between the swamp and the camp

Picture 20 – Water-filled impact crater near campsite and the swamp

Picture 21 – Water-filled impact crater near campsite and the swamp, close view
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Two rivers flowed in the same direction on both sides of the chain of hills.

Picture 22 – Small river “First Khanikheza river” near the campsite

Crossing the two rivers (so called: First and Second Khanikheza River) into the swamp was dangerous and
unnecessary. This defined our search field for meteorites.

After dinner
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Picture 23 – Cooking a first dinner on the camp fire
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Picture 24 – Our cooking pot
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Picture 25 – Delicious camp fire food :-)

I made my Sikhote-Alin first find, a small approximately 15 g fragment, with the metal detector on May 10,
1995, shortly before sunset.

Picture 26 – On the way to the first Sikhote-Alin find
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Beep beep beeeeep! It was my first meteorite I had ever tracked down with a metal detector. It was a really
great moment that I have not forgotten until today!

Picture 27 – And here is it :-)

Since the fall occurred on the deep-frozen ground in winter time in February 1947, small pieces (individuals
and the explosion fragments torn after the impact of the larger masses on the hard-frozen ground) mostly
fell through the white blanket of snow onto the frozen ground and thereby only insignificantly penetrated the
ground. The vegetation has therefore only grown a few cm over the falling pieces and working with the
metal detector is or was therefore relatively easy.

Even 48 years (1995) after the fall of the meteorites (February 12, 1947), most of the impact craters were
still in an unusually good condition, only the vegetation had partially overgrown and recaptured the craters.
It was a great experience to stand on the rim of the largest crater (26 m in diameter, acc V.F.Buchwald,
Vol.3), to look into the depth of the impact hole.
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Picture 28 – Impact crater, 26 m diameter

For comparison, here is an old b/w picture of the same impact crater from the first expedition in summer
1947.

Picture 29 – Impact crater, 26 m diameter (1947)
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Unfortunately, this gigantic view is not nearly recognizable on the two-dimensional scan image of the slide
photo print. Some of the craters were so big that I could not get their size onto a picture with the standard
photo lens. Without a wide-angle lens, I then took several pictures side by side and used old adhesive
technique to make a large overview picture.

Picture 30 – Impact crater
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Picture 31 – Impact crater

Picture 32 – Impact crater

Additional images of larger or smaller impact craters have been photographed as single images.
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Picture 33 – Impact crater, see also Pic 60

Picture 34 – Small Impact crater
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Picture 35 – Impact crater

Picture 36 – Small Impact crater
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Another b/w picture shows an impact crater as it was photographed in 1947.

Picture 37 – Impact crater (1947)

The dense vegetation made it impossible to walk through the forest in many places. There were a striking
number of Amur snakes, especially near the swamp, not far from the campsite.
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Picture 38 – Amur snake

Wild boar tracks were also quite common. We took water for drinking, cooking, and personal hygiene from
the small river (“first Khanikheza river”) next to our campsite area.
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Picture 39 – “First Khanikheza river”

Picture 40 – Ouh, it is so cold…

Picture 41 – Fisherman Petrovich
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The following b/w image shows the “first Khanikheza river” how it looked in 1947.

Picture 42 – “First Khanikheza river” how it looked in 1947

The days in the strewnfield were really hard work. With our metal detectors, backpacks and tote bags, we
have been searching for up to 8 to 10 hours every day and have marked intermediate deposits of our found
meteorite samples at various points in the forest for transport in the evening towards the campsite area.
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Picture 43 – Hard work, pure fun

Picture 44 – Concentrated field work with metal detector
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Picture 45 – Exhausted

The find density within a few square meters was sometimes quite high.
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Picture 46 – High find rate within a few m2

When the larger iron masses exploded by the impact on the deeply frozen ground and were torn apart, the
fragments fell near the impact craters fairly evenly over the entire forest floor. In addition to working with our
metal detectors, we used simple hand tools to dig out the Sikhote-Alin finds.

Picture 47 – Simple hand tools to dig out the Sikhote-Alin finds

I was grateful that the two colleagues had given me a two to three hours’ time-window in one day as a short
opportunity to go “to the Sikhote-Alin individuals” alone. The way there alone was very exhausting and
found samples on the way were explosion fragments and always I was hoping to finally find an individual
specimen. They shortened the short search opportunity in the actual target area. I then was happy to finally
find three individuals somewhere (where I can’t say without GPS data, probably in the middle of the
strewnfield) in the densest, almost impenetrable forest.
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Picture 48 – Almost impenetrable forest

It seems that the dense forest has remained unchanged since 1947. The b/w image shows a similar view
from the dense forest in 1947.
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Picture 49 – Almost impenetrable forest (1947)

My first found individual was a very nice piece with 45.7 g (it had left me as a gift many years ago, no longer
in my collection). For the photo, I quickly cleaned the individual with my hands and then placed it on an old
fallen tree trunk.

Picture 50 – 45.7 g Sikhote-Alin individual after first cleaning

Among the three individual pieces I found, is my top individual with 2.03 kg. What luck! I had photographed
the unearthed individual with my analog camera in the exposed find hole and at least I was able to quickly
take a picture of the place where I found the individual with the self-triggering analog camera.
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Picture 51 – 2.03 kg individual in-situ

Picture 52 – Lucky finder with 2.03 kg individual
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Some more views of impact craters. The following picture shows an impact crater filled with water,

Picture 53 – Water filled impact crater

the old b/w picture shows a similar large impact crater, also filled with water. The b/w picture was taken in
1947.
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Picture 54 – Water filled impact crater (1947)

View into a large impact crater with a diameter of approx. 10 to 12 m.

Picture 55 – Impact crater

The next two pictures are very interesting because they show how large iron masses were pulled out of the
impact craters. The color image was made from the inside of the impact crater in direction to the crater rim.
A big mass was pulled out of the crater through this deep groove
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Picture 56 – From the inside of the impact crater to the crater rim

by a tractor or a heavy lorry during the first expeditions from 1947 to 1950

https://www.meteorite-times.com/Back_Links/2020/july/S-A%20-%2056.jpg


Picture 57 – Large mass pulled out of an impact crater (1947-1950)

– hard work! Two pictures of a smaller impact crater filled with water, two to three meters in diameter
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Picture 58 – Water filled impact crater, 2 to 3 m in Diameter

Picture 59 – Water filled impact crater, 2 to 3 m in Diameter, close view

and finally the last picture of a large impact crater.
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Picture 60 – Impact crater, see also Pic 33

it is the same crater like shown in (Pic 33).

We used a two people tent with three people inside.
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Picture 61 – Our Hotel Suite

The middle man slept in the opposite direction. During the day it was a temperature of 25 to 30° C, but
without the protective clothing the mosquitoes would have killed us. We were all bitten by mosquitoes of
course and also by ticks several times and had to take medication during and after the tour. In the evening,
just before the night, we had to examine each other for tick infestation in the hair. Really bad, the ticks crept
everywhere into the rainproof protective clothing, into the sleeping bags. Please note: ticks are always
present in the Sikhote-Alin forest and also in the swamp. They are trying to kill meteorite hunters in
particular. They are the most terroristic “animals” in the forest. They are strong, very strong like a Siberian
tiger (just a little smaller) and want to bite you whenever there is an opportunity.

Picture 62 – One day after Tick attack…
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Picture 63 – Original Sikhote-Alin tick behind a translucent tape

They cause permanent headache, at some point we all had enough. After seven days in the forest, the
amount found was so large that we were able to successfully complete the search, mission accomplished.
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Picture 64 – Mission accomplished

I had put some of my finds on old wooden benches. The size distribution of the various finds is very nice to
see.

Picture 65 – Size distribution of some of my finds

Here are two interesting examples of finds from our tour:
1.) A fragment with a hole through which a tree root has grown! Rarely seen…

https://www.meteorite-times.com/Back_Links/2020/july/S-A%20-%2065.jpg


Picture 66 – Fragment with hole and tree root

2.) A few fragments were not completely rusty brown and showed 48 years after the fall, almost metallic
bright areas that were perhaps protected by the find location in the ground? As an example, here is a 2 kg
find, one of my largest finds.
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Picture 67 – 1.99 kg fragment
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Picture 68 – Not weathered area on the fragment

The removal of the Sikhote-Alin finds was quite difficult due to the large weight of our finds, because we had
to walk several times the approximately 4 km route through swampy and rocky areas to the meeting point,
where the forest keeper was waiting with his large car. Each of us with backpacks weighing up to 20 kg
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Picture 69 – Sikhote-Alin backpack transport

or with load carriers – one man in front, one man in the back – to walk with around 30 kg of iron pieces. The
transport of all finds to the meeting point took more than one day. After picking-up by Sasha we had to
manufacture transport boxes out of wooden boards, because there were no ready-made transport boxes
available.
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Picture 70 – Manufacturing the wooden transport boxes

Picture 71 – Manufacturing the wooden transport boxes
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Picture 72 – Six of seven boxes, full of Sikhote-Alin fragments

Each box filled weighed between 40 and 45 kg. Seven boxes in total.

Picture 73 – Mission accomplished
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During the few days after the Sikhote-Alin strewnfield exploration, we were invited to stay in Sasha’s house
in Meteoritnyy.

Picture 74 – Sacha’s house in Meteoritnyy
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Picture 75 – Another view of the Main Street in Meteoritnyy

We were kindly allowed to use his simple but excellent working Russian sauna house (no picture, sorry).
This was perfect after the exhausting time we had in the Sikhote-Alin forest. We then traveled the same way
back to St. Petersburg by truck, train and plane.

Picture 76 – Military truck to Dalnerechensk

The seven boxes found their way on the Trans-Siberian Railway from Dalnerechensk to St. Petersburg in
just under four weeks. My hand luggage was full of small sharp iron fragments that I wanted to have with
me. Today it would be impossible to carry this in hand luggage in this way because of the airline safety
regulations. How the world has changed …

After the seven boxes arrived in St. Petersburg and later in Prague, I picked around 10 kg of my own-find
fragments including my three individuals plus a razor-sharp 11.47 kg explosion fragment,
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Picture 77 – It is me with the 11.47 kg fragment

found by my tour colleagues, and kept them for myself. I was then able to buy the separated material from
the entire find for a very fair price. Today I still have many smaller fragments of my own finds and two of the
three found individuals (plus the huge explosion fragment, which is in permanent display of ETH Zurich
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Picture 78 – 11.47 kg fragment in display in ETH Zurich

from our tour in my collection and to see in my collection showcases at home.
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Picture 79 – Small Sikhote-Alin fragments in display at home

All pieces are natural as far as possible and were only cleaned under running water with ambient
temperature with washing soap and with a soft hand washing brush with plastic bristles. When I see the
strongly wire-brushed or black boiled Sikhote-Alin meteorites on mineral shows today, my stomach turns
with such a rough treatment! Wire brushes destroy the pieces! Maybe not from the shape, but from the
appearance. Browning, cooking in hot oil, is also a hardly acceptable change in material appearance. Long
time ago, I also used to brush Sikhote-Alin samples temporarily with wire brushes, and even washed
occasional, dirt-encrusted pieces with dilute acid. That was the understanding of cleaning at the time in the
nineties, but it is no longer acceptable to me today.

In etched condition, all Sikhote-Alin fragments show a totally deformed Widmanstätten pattern. Here is a
pretty interesting 227g sample to see.
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Picture 80 – Fragment with etched face and deformed pattern

The structural detail image with a bent thin Schreibersite inclusion is approximately 5.5 x 8 mm.
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Picture 81 – Close-up view to the etched section, about 5.5 x 8 mm

The second structural detail image shows also a totally distorted and confused pattern. The size of image is
approximately 5.5 x 8 mm.
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Picture 82 – Close-up view to the etched section, about 5.5 x 8 mm

The soft cleaned individual with 2.03 kg (see also Pic 51,  52)

shows on one side a bent Kamacite “finger” (or Kamacite “plate”).
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Picture 83 – 2.03 kg individual with bent Kamacite “finger” (or Kamacite “plate”)
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Picture 84 – Bent Kamacite “finger” (or Kamacite “plate”), detail

This area shows the tremendous force that this individual was subjected to during the heavy fragmentation
in the atmosphere before it high-speed hit the ground. The piece is covered with fusion crust on all sides.

However, I can say that the whole tour would have been impossible for me without the support and the
language skills of my two Russian friends and without their local contacts. Anyone who would try to find a
meteorite there today without knowing the situation on site will not be able to reach the destination without
the support of the local people for logistical reasons alone. A good, no, a very good physical condition is
also essential for a Sikhote-Alin tour, which is absolutely not comparable with “easy” desert tours. At that
time I was physically well trained and prepared for the exertions, but unfortunately unfortunately
unfortunately far too little for what I was allowed to experience there as an adventure.
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Picture 85 – Last picture – another of many Amur snakes

plus many not shown pictures.

Seeing the 48-year-old impact craters, knowing how many and how big meteorites hit it, was really
impressive for me. At times during the tour I forgot the commercial order that we had to fulfill, because the
joy was great about every find, no matter whether it was small or large. My total find amount was smaller
than that of my two tour partners who were more experienced in meteorite searching. My “mistake” was that
I had dug a find for almost every signal. My two colleagues, on the other hand, only dug when the signal
was strong. But as a team we worked together perfectly. The search for Sikhote-Alin explosion fragments
was connected with the great physical exertion due to the remote location and the transport problems in the
area, but it also gave me/us great pleasure and satisfaction. However, from today’s point of view,
unfortunately the important exploration of the strewnfield was not carried out. At that time there was simply
no time for it. Without GPS (GPS was not yet private use in 1995) it was also not possible to record the
coordinates of the “better” of my or our finds exactly. Unfortunately, even after seven or eight days in the
forest, it seemed unimportant to me to take some rubble rocks from the largest impact craters. Too bad, for
this missed opportunity 48 1/4 years after the fall. But my Sikhote-Alin experience was 25 years ago and
the discussion was different. The today’s important, accompanying data collection was not really important
at that time for the strewnfield meteorite hunters. It’s been now 73 ¼ years since the tremendous fall of
Sikhote-Alin meteorites happened. It was found that in 1995 most of the explosion fragments were brown all
around and the individuals had already started with brown, destructive rust. Pieces found near to the
swamp or next to water-filled impact craters were all heavily to extremely corroded. The time of good
Sikhote-Alin finds runs out faster and faster with increasing time axis. Unfortunately, that’s it. I am happy to
have this experience done. For me, Sikhote-Alin is and remains one of the most important meteorites ever.

The information given here in this Meteorite Times article is based on my two photo albums with comments
and my todays thoughts on the Sikhote-Alin experience 25 years ago. It could be different today, I don’t
know? Would be nice to get an update from a recent strewnfield exploration, if there are meteorite hunters
or other people (scientists?) still searching for meteorites. You are the next, not me again… I will focus my
future plans on other projects.

The historical b/w photos (scan images) can be found in the original in the following books:
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• Sikhote-Alinskij Zheleznyi Meteoritnyj Dozhd, author collective, Akademiya Nauk SSSR (1959)
• Priciples of Meteorites, E.L. Krinov, translated edition (1960)
• Giant Meteorites, E.L. Krinov, translated edition (1966)

Jürgen Nauber / jnmczurich, May 2020
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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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