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Peas and Carats: Those Tiny Holbrook Meteorites
Martin Horejsi

The Holbrook, Arizona fall of 1912 is a classic event in meteoritics both for its scale and its availability.
Holbrook is a common fall in collections and complete individuals range from sub-gram six kilos, and from
fresh-after-the-fall to found yesterday.
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Freshly fallen tiny Holbrook Peas are treat, but add the icing to the cake is a painted number that obviously
took someone some time to paint.

The L6 chondrite fell not far from the famous Meteor Crater. About 60 miles by road in fact. And even less
as the meteorite flies. Another popular meteorite hunting site called Gold Basin is about 280 miles away. So
you could fill a weekend vacation with some world-class meteorite experiences and a good chance you
might actually find something although that something might be the size of a head of pin. A pin from outer
space no less!
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In most meteorite collecting cases, the bigger the better. But the situation with Holbrook Peas is the smaller
the more surprising. Estimates of the number of Holbrook individuals ranges rom 14,000 to over 20,000. In
the above picture, there is a number range of about 2000. Also note the consecutive numbers. Now that’s
even rarer!
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There are five carats in one gram. Since these Holbrook peas are often sub gram, and even in the tenth-of-
gram range, using carats to describe their weight is completely acceptable.
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One of the lucky things about the Holbrook fall was that many specimens were collected very shortly after
the fall. Thousands of them. And a disproportionate number (by general collection standards) of those fresh
stones were actually painted with a specimen number and recorded into a collection catalog.

The only comparisons I can think of, and both pale to Holbrook in volume of numbered pieces, are Pultusk
and Norton County. Pultusk, the Polish H5 that looks quite similar to Holbrook (I wouldn’t be surprised if
Holbrook and Pultusk both grew up in the same neighborhood in the Asteroid Belt albeit one in a higher iron
home), but while there are many tiny Pultusks, I’ve not heard that anyone spent time actually numbering the
individual stones. Norton County was a massive Aubrite fall that produced many fragments, and a shocking
number of individual fragments were logged into the collection of the Institute of Meteoritics in New Mexico,
mostly due to the work of Lincoln LaPaz.
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The main creator of “Numbered Holbrooks,” as they are known, is the American Museum of Natural History
in New York City. The second most prolific pea painter was W. M. Foote who collected nearly 220kg of
Holbrook specimens and likely the source of most of the freshly-fallen stones we now display.
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With all the emphasis on larger specimens, take some time and enjoy the small ones and feast on Peas and
Carats.

Until next time….
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Hunting a New Fall
James Tobin

I finally got the opportunity to do something I have wanted to do for decades. Hunting a fresh fall within days
of the bolide event has been one of my dreams. All the time I was working it was impossible to just pick up
and go. And since I have been retired I was either out of town or heard too late of the events. I had been
very close to Sutter’s Mill the week following that fall and I hunted parts of two days there but I don’t really
count it. I only hunted right around the local parks. Tuesday, June 12, 2018, a very bright meteor was seen
over Southern California and Nevada skies. There was a spectacular video of the fireball traveling north-
northeast over Tehachapi. Just before the meteor disappears out of view behind the mountains there are
two very dramatic explosions seen. One of the explosions is while the bright core of the bolide is still fully
visible and the other is seen the instant the core is covered by the mountain peak. When I saw the video I
was excited and told my wife “I think it might be my chance to finally hunt one.” I waited to see if anything
appeared on the internet about all-sky camera records or Doppler radar returns for the event. Nothing was
being discussed. On Friday morning I sent Richard Garcia a meteorite hunting friend and bolide chaser a
message that if he planned a trip I wanted to go. The following Sunday was Father’s Day and I usually go to
the movies with the daughter who lives nearby. However, she was not feeling well and we had postponed
until the following weekend. With nothing planned for Friday, I went out to the movies and saw something
that we would not see the following week. I got into my seat and turned off my phone like a good boy and
watched the movie. Two hours later I saw on my phone a message from Richard that he was already on his
way to Nevada for the hunt. I got home and grabbed my hunting bag and meteorite magnet stick, sunblock,
hat and Gold Bug 2 just in case we ended up staying out extra days hunting somewhere else. I drove to the
gas station filled up the jeep and headed toward the freeway that I knew was going to be a nightmare at 3
pm on Friday afternoon.

The traffic was all the horror I could have expected. It took me 4.5 hours to go the distance at requires just
1.5 hours in the early morning or late at night. The 368 mile trip to Alamo, Nevada from my home in the Los
Angeles South Bay area took over 8 hours. I made hotel reservations using the hands-free communication
system in my jeep. The hotel would leave my key in the drop box since I was arriving so late. Midnight found
me pulling up to the side of my cabin and finally getting to sleep. I set my alarm so that I would be ready
when Richard and David Libuszowski arrived at my door in the morning. It was going to be fun to spend
some time out hunting with Dave. We had corresponded and chatted on the phone but not gotten to hunt
together before.
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The hotel was a group of 22 cabins plus the main building that
housed the restaurant and office. My cabin was nice; very clean,
quaint and cute.

We got supplies at the little mini market for the day in the desert. I had intended to get the bottled water and
granola bars to put in my hunting bag at one of the gas stations stops on the way but had completely
forgotten in my focus to get to the hotel. All supplied we headed out to the location determined by the all-sky
cameras. There was no doppler data as of that time for the fall. We pulled off the main paved road onto the
dirt road and headed out into the desert. I expected to go farther down the road but we only had to go a
couple miles or so and Dave who was leading said: “This is the location on the GPS.” I pulled off the road
enough to be out of the way if someone else came down the dirt road.

I headed out sort of straight north from where we parked and hunted the area on the left side of the road.
The other guys had stuff to do at their vehicles and got going a few minutes later. Richard headed off along
a low ridge a few hundred yards west of my track. Dave headed out about the same spacing to the east of
me. We walked lines out for the better part of a mile back and forth spaced some ten or twenty yards from
our previous line. The surface had a good amount of the short scrub vegetation but was light colored with
few truly dark rocks and nothing that stuck to a magnet. If there was a fresh black meteorite we would see
it.
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My meteorite hunting alter ego shadowman was there in the
desert too. Ever faithful he follows me in all my quests for
treasure, fossils, and meteorites.

After several hours of hunting, we decided that we were not close enough to the exact location of the fall
and that the data was either flawed by incorrectly calibrated all-sky cameras or more likely there was just
not enough data yet to define the strewnfield.

Was I disappointed? No, not really. Meteorite hunting is, to begin with among the hardest pursuits one can
take up. And finding a new fall without Doppler radar and just a few camera lines to plot a spot is certainly
no easier. I had gone and tried and that was a thing I had been unable to do on many falls before. I had
hunted with friends without all the problems of getting permission from landowners and the fall was in my
backyard so to speak. I can easily return when better data is worked out. Life had kept me from doing a
hunt within days of a new fall and it had been a long dream for me to go on such an adventure.

We headed out in the early afternoon to a dry lake that I had hunted with Paul Harris on two other
occasions. It was about 70 miles up the road and would be fun even if we again did not find any meteorites.
Nothing beats pulling your 4×4 out onto a dry lake bed and just driving across without a thought as if it was
a 2-mile wide road surface. You just pick your spot and get out and hunt. I had been to the lake before as I
said so I knew where I had hunted and what portion I had not hunted. Dave had found a meteorite up on the
far end of the lake and I knew I had never hunted up that far so I headed almost all the way across the lake
before stopping to hunting.
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You do have to look out for benchmarks on dry lakes. This one was sticking up about six inches above the
hard clay surface. I would not want to run over it with the jeep.

The hunting was pretty pleasant for the first short time and then the wind picked up like crazy and increased
until it was me that the wind was trying to pick up. I tightened the strap on my hat and leaned into the wind
as did the other guys who were moving about the lake on quads. We got in about four hours of hunting
before beginning the trip back to Alamo.

I had gotten up on Friday morning and gone about doing some chores and then headed to the movies. I had
a drink at the movies but after hearing Richard was on the road already I jumped into my car and got going
without getting anything at home for lunch. I missed dinner in the big traffic jam. I pulled off to top off the tank
at Lynwood on the outskirts of Barstow and did grab a Coke Icee and a small snack at the gas station.
Then it was a long run for the hotel and then no breakfast in the morning before we headed out to the
hunting area. I ate one of my granola bars when I took a break to drink some water hunting at the bolide fall
area. Later, I had a peanut and oat bar on the dry lake but I had not had a real meal since Thursday
evening at home. I was really ready for some kind of food for dinner after hunting. The guys chose a grill
that was actually part of the little market at the gas station we had been to in the morning. They got double
bacon burgers I think with chips. I got a single cheeseburger with fries and a chocolate shake. It tasted so
good. We ate in the guys’ room and discussed what the plan was for the next day. The winds were
expected to be even worse Sunday. They had been sustained 50 miles per hour I am sure with gusts much
stronger. None of us wanted to hunt in anything stronger. We decided to head home with hope in our hearts
that we would return after a closer determination of the strewnfield location could be made.

I packed my stuff in the morning after an OK night of sleep. I was a little restless but got enough to drive
home safely. I had bought two 20-ounce Mountain Dews at the mini market while waiting for dinner to be
made and had placed them in the refrigerator in my cabin up next to the freezer section. They were about
half frozen in the morning. Perfect to be really cold when I felt thirsty on the drive home. I drove the few
hundred feet from my cabin the guys’ cabin and they were still heading home too. We took a few pictures
and I got on the road. My map program said I would arrive home at 1:57 in the afternoon. But, I topped off
the tank at the gas station where I get on I-15 and that took a few minutes. The update after that stop was
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2:02 PM. The traffic was not perfect but not too bad. I was in a wrong lane in the construction area in Las
Vegas and that took me off the freeway and it was hard to get back on. In the end, I got home about five
minutes after the predicted time. A long weekend of 902 miles of driving, but fun.

Dave Libuszowski and Richard Garcia left and right just before we headed home.

We found no meteorites but that is OK. You won’t find them sitting at home and they are not ever easy to
find so coming home skunked is just part of the game. I hope we try again. I am sure from looking more
times at the Tehachapi video that there were many pieces formed in the event.

I am a big fan of the Alamo Breccia. Both Dave and Richard have collected that material too. It was
interesting that where we were hunting pieces of meteorite there were outcrops of the Alamo Breccia
everywhere. The one thing I maybe should not have done was hike high up the nearby mountain to the dark
brown/black boulders that litter the flank of the mountain to see if there were any petroglyphs. Not having
eaten that strenuous hike was almost too much when added to the additional hour and a half I had ahead of
me once I got back down into the low lands hunting the meteorite. I was pretty tired out when I got back to
the jeep. I still had plenty of water and more energy bars so I was safe. The 70 or so mile drive to the dry
lake was enough rest to get my legs going again. There were no petroglyphs up on the mountain. However,
similar type rocks and groupings of boulders found nearby were used by the Native Americans for inscribing
petroglyphs. The guys had similar boulders over where they were hunting and they hiked up to theirs also
and found no petroglyphs. Like meteorites, you have to go and see or you will never find them either.
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Nearly the entire surface where we hunted was Alamo Breccia
very similar in appearance to what is found at the Hancock
Summit outcroping.

It was a great trip and as always great fellowship with nice friends. Things have settled down some for Paul
who could not go with me on this trip but hopefully will be able to go if we return again
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The Doheny Iron Meteorite
Robert Verish

The mystery of the origin of the iron meteorite found on the grounds of the former mansion for
Edward L. Doheny.

Make no mistake, there is little doubt in the minds of the researchers who have examined this iron
meteorite, that this iron is nothing more than a transported “Canyon Diablo” (CD) meteorite. But how it
traveled to Los Angeles and came to be accidentally “discovered” on the grounds of what is now a college
campus, that is the mystery that the researchers would like to get answered. If you have any information
regarding this ~68kg CD, then please contact this author.

I wasn’t aware of the story behind the “discovery” of this iron meteorite until just recently. It wasn’t until I
literally tripped-over this mass of iron as it sat on a pallet on the floor of the UCLA Meteorite Gallery, which
prompted me to ask, “What’s this thing doing here?”, that I was told the story of this “mystery iron
meteorite”.

The story of how this meteorite was “re-discovered” has already been published. An article by Phillip Jordan
appeared in the Spring/Summer 2017 edition of “Mount Magazine”, which is a publication of the Mount Saint
Mary’s University (MSM) in Los Angeles. A graduate student from that college campus was using the
University Swimming Pool when he recognized the ~150 pound mass of iron sitting in the landscaping. He
had recently taken an interest in meteorites and meteorite-hunting, so this rusty-brown object caught his
eye. Apparently, this iron and landscaping were originally inside a greenhouse-bathhouse enclosure back
when it was part of a mansion owned by a California oil baron by the name of Edward L. Doheny.

It is surmised by the University archivist that Doheny acquired this iron when he was young and was
working as a “mining prospector”, and that when his estate was donated to MSM, it was forgotten about and
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was transferred with the greenhouse. Unfortunately, that cannot be proven as fact. Actually, there are no
“facts” or provenance regarding this iron. An equally-supported scenario could be made that this could be a
“cold-find” made by Doheny while he was “prospecting”. In fact, a case could be made that it is less likely
that a purchased Canyon Diablo meteorite would be used as landscaping and forgotten about, as opposed
to a “curiously-heavy rock” found while mining, then becomes part of a rock collection, and then ends up in
the landscaping.

It’s these kind of uncertainties that make the researchers studying this iron anxious to get any sort of
information regarding provenance. Apparently, the literature is mum about the existence of a Canyon Diablo
mass in the ~68kg (app. 150 pound) weight range. If you have any idea or information about the origins of
this iron meteorite, please speak-up, soon! The sooner this mystery is solved, the sooner this meteorite
can be added to the Meteorite Gallery at UCLA.

Post Script: the published article can be read in its entirety here: “ A Meteoric Find On Campus“.
The only picture that I currently have available of this iron is displayed in that published article.
Unfortunately, the photos I took at the Gallery were in poor lighting and did not take.

If there are any updates to this story, they will appear HERE!

This article has been highly abbreviated in time for it to be included in this July publication of Meteorite-
Times Magazine.

References:

[1] “A Meteoric Find On Campus” — “Discovering a space rock in the Doheny Mansion’s backyard.” An
article by Phillip Jordan in the Spring/Summer 2017 edition of “Mount Magazine”, a publication of Mount
Saint Mary’s University, Los Angeles, California.

External links:

Canyon Diablo from the Meteoritical Bulletin Database (MBD).

Canyon Diablo, Arizona, U.S.A. the reference to all of the various masses of Canyon Diablo iron meteorite
as listed in Buchwald’s 1975 monogram!
[Buchwald, Vagn F. (1975) Handbook of Iron Meteorites. University of California Press, 1418 pp.]

My previous Bob’s Findings can be found *HERE*

If you have any information as to how Edward L. Doheny came into possession of this 150 pound iron meteorite, then please
contact this author at: bolidechaser at yahoo-dot-com

http://meteorite-recovery.tripod.com/2018/Doheny_iron-Wasson.pdf
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https://www.lpi.usra.edu/meteor/metbull.php?code=5257
http://evols.library.manoa.hawaii.edu/bitstream/handle/10524/35665/vol2-CanyDblo1(LO).pdf#page=1
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Fluorescent Meteorites
John Kashuba

Ultra violet lamps for fluorescent mineral collectors are getting smaller and lighter. Batteries are better and,
in the case of long wave UV (UVC) lamps, fluorescent tubes have given way to specialized light emitting
diodes. LED light is focused with either a tiny integral lens or with a conventional flashlight reflector. Small,
strong, narrow beam flashlights are available. Any light for this purpose MUST have a filter to eliminate
visible light generated by the UV LED. A widely known brand is Convoy S2+. It is widely available but
usually without the essential filter and sometimes even ships without a battery (to say nothing of a charger).
Way Too Cool in Phoenix sells their Torcia which appears to be at least as good and comes with a filter,
two batteries and a battery charger. Read about it here.

The power and convenience of these flashlights are revealing minerals that collectors had not considered to
be long wave fluorescent, including meteorites. This year in Tucson I saw competition between collectors
for some nuggets of Norton County aubrite—surprising under UV. And there are other fluorescent
meteorites out there for the persistent collector with a good light—notably eucrites and CV3s.
________________________________________________________________________________________

The Norton County aubrite is about 85% enstatite and 10% forsterite. Forsterite is the magnesium rich (iron
poor) end member of the olivine solid solution series. It is the yellow fluorescing mineral in this sample.
Some of the enstatite fluoresces blue. Field of view is 3cm wide.
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Iron-poor pyroxene fluoresces as individual grains in portions of this slice and within clasts in this polymict
eucrite. Lines of terrestrial contamination fluoresce too. Sample is 68mm wide. NWA 11516 Eucrite-pmict.
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All the fluorescing lines here are terrestrial contaminants, calcium carbonate—caliche—deposited by water
in cracks in the matrix and around angular clasts of this weathered breccia. Sample is 70mm wide. NWA
7900 LL6.

 

Under UV the darker, brecciated zones look quite similar to the lighter intact clasts except that they might
contain a few more carbonate-filled fractures. This specimen also phosphoresces. Sample is 58mm wide.
Dhofar 007 Eucrite.
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Some calcium-aluminum-rich-inclusions respond to strong long wave UV with a weak cream color. Lower
slice is 38mm long. NWA 7043 CV3.
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This CAI glows a distinct blue-violet. Sample is 35mm wide. NWA 8160 CV3.
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This provisional CV3 sports an interesting inclusion that sends back blue light in long wave UV. Sample is
50mm wide. NWA 5950 CV3.
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Red fluorescing CAI in Allende. Sample is 36mm wide. Allende CV3.
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A crystalline inclusion glowing red, white and blue under long wave UV. This is from a large find with a total
known weight listed as over 100kg. Read more about this meteorite here, here and in a full thesis here.
Sample is 80mm wide. NWA 4502 CV3.
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Norm’s Tektite Teasers:  (Part one of three):   Indochinites: The Classics 

By Norm Lehrman (www.TektiteSource.com) 

 

This is my 41st column for Meteorite Times, and I just realized that in my enthusiasm for tektite oddballs, 

esoterica, and rarities, I have never written about the most important group of all, the classics.  If you 

had to choose just three Indochinese tektites to anchor your collection, they would be these: a patty, a 

dumbell, and a teardrop. 

 

Figure 1: Classic Chinese and southeast Asian tektite morphologies. Teardrops: 120.0, 69.0, 22.9, 8.1, 8.3, and 3.7 grams. 
Patties: 442.7 (!), 222.8 (rt), 111.3, 14.4 grams. Dumbells: 411.7 (!), 92.3, 95.3, 17.7, and 12.4 grams. 

It is important to understand that these are proximal splashforms (I like splatforms) that show clear 

evidence of ductile deformation and little or no evidence of thermal ablation.  These “classic” forms do 

not directly apply to Philippinites or Australites, even though they were sourced from the same event. 

(stand  by for parts 2 and 3 in this series; see Figure 2). 

Immediately after impact, blobs of glass would have contracted into oscillating spheroids of high-

temperature, low-viscosity melt entrained in the turbulent mushroom cloud.  Those that fell close to the 

impact were flattened by interaction with the atmosphere.  Those that lofted higher and further, cooled 

with minimal frictional compression at high altitudes, and are now found in the Philippines as spheroids.  

Smaller stones flew farther still, suffering the effects of thermal ablation.  Only the Indochinites and Lei 

gong mo (Chinese tektites) exhibit clear plastic deformation. 

Oddly, although the spheroid was the ancestor of all morphologies, it is not at all common to find 

spherical tektites in China or the southeast Asian parts of the strewnfield. They mostly deformed into 

http://www.tektitesource.com/


patties .  Many of the patties exhibit thin centers and thicker rims, suggesting that they were spinning 

like Frisbees.  Blobs that got lop-sided sometimes spun like propellers, forming dumbbells.  As the story 

goes, dumbbells sometimes parted in the middle forming teardrops. In the proximal region, all three 

morphologies remained sufficiently plastic to deform (“splat”) or flatten against the wind resistance of 

their fall through the waning plasma fireball. 

It should be mentioned that the largest specimens pictured in Figure 1 are of world-class size.  (Note the 

1 cm scale cube at lower center left). The big dumbell is the largest known.  The 400+ gram patty is a 

monster, but I have seen others of this size pictured.  One was being used as the base plate for a 

wooden door in China.  My friend installed a new door for them in exchange for the pivot stone.  I 

couldn’t talk him out of the truly gargantuan concave patty!  I really don’t like remembering not getting 

that one. 

If these are the fundamental tektite shapes, what is their typical size when not part of a size-distorted 

collection?  All of the monsters are from China, chiefly the Guangdong region. Still, the modal size is 

around only 50 grams, or twice that for patties.  The modal size for SE Asians is smaller yet, with no 

monsters. 

 

Figure 2: Geocaricature relating zonation of Australasian tektites.  This article deals with the proximal Indochinese 
splashforms and their classic morphologies.  
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One of the most rewarding and exciting parts of studying meteorites is being able to participate in public
outreach events. At such events, I enjoy placing a piece of the Allende meteorite in someone’s hand and
saying something like, “this is the oldest thing you will ever touch!” Their eyes grow wide with excitement as
they ask: “Really?” “How old?” “How do you know how old this is?” Their questions launch many interesting
discussions. One of the ancient objects contained within Allende, and meteorites like it, are called calcium-
aluminum-rich inclusions (CAIs). These were the first solids that formed out of the hot (>1300 K) gas and
dust “soup” of the early Solar System (Scott & Krot, 2014; Figure 1). It is truly incredible how microscopic,
dust-bunny-like condensates can survive 4.567 billion years (Connelly et al., 2012), relatively unchanged,
and eventually make their way to Earth; it boggles my mind that we can touch these tiny pieces of Solar
System history.

We have learned a great deal about CAIs in the past 40 years from observing their petrographic
characteristics and by measuring the abundances of the elements they are made from. Because they
formed so early, CAIs record evidence of isotopes of certain elements (called short-lived radionuclides)
which no longer exist today, like how a fossil of an ancient creature shows us evidence of a past
environment much different than Earth today. So, in studying CAIs, we can learn about the environment of
the Solar Nebula which eventually grew into our modern Solar System.

For my part of this work, I study short-lived radionuclides of beryllium and aluminum that have long since
decayed away. The short-lived radionuclide 10Be decays to 10B with a half-life of ~1.4 million years (Davis
& McKeegan, 2014). This radionuclide is special because it can only be made during spallation. To
understand spallation, imagine the break (the first shot) in a game of billiards; here the cue ball is a high
energy particle and the gathering of billiard balls are the protons and neutrons of an oxygen atom. Unlike a
break in real billiards where each colored ball is separated individually, in ‘cosmic billiards’ the subatomic
particles clump to form various sized atoms, one of which may be 10Be. This violent process can occur in
many environments during Solar System formation to create 10Be, such as: (1) in the collapsing protosolar
molecular cloud galactic cosmic rays interact with ambient nuclei (Desch et al., 2004), (2) in the hot
midplane of the disk high-energy particles from the young Sun collide with either ambient solar gas or with
CAIs (Liu et al., 2010), or (3) in a relatively low-mass supernova neutrinos react with ejecta (Banerjee et
al., 2016). In quantifying the initial abundance of 10Be in CAIs, we hope to determine which of these events
took place in shaping our early Solar System.

The other short-lived isotope I study in CAIs is 26Al, which decays to 26Mg with a half-life of ~0.7 million
years (Davis & McKeegan, 2014). Similar to 10Be, 26Al can form by spallation, but it is generated less
efficiently. But unlike 10Be, 26Al can also be produced in stars when they are in their death throws (either in
Wolf-Rayet winds or supernovae explosions; Dauphas & Chassidon, 2012). Previous researchers think
that most 26Al was incorporated into the Solar Nebula at the same time, which makes this radionuclide
valuable as a chronometer to age date CAIs and other Solar System materials. But the details about the
origin of this radionuclide are muddled; we hope to clarify this by analyzing 26Al along with 10Be in the same
CAIs. The interplay between 26Al and 10Be is very important in understanding how each CAI received its
budget of short-lived radionuclides.

To decipher the complex environment of CAI formation, it is necessary to obtain 10Be and 26Al
measurements from as many different types of CAIs as possible from different carbonaceous chondrites.
But, since these isotopes no longer exist, how do we measure their abundances to determine their
astrophysical origin and role in Solar System formation? First of all, when the parent products decay away
they produce the daughter products in higher abundances than normal. By comparing to a stable isotope,
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we can use the overabundance of the daughter product to deduce how much original radioactive nuclide
there was. The instrument of choice to do this is a Secondary Ion Mass Spectrometer (SIMS) because it is
excellent at in situ measurement of low concentration isotopes. Let’s focus on 10Be; we measure isotopes
10B, 11B, and 9Be and if we observe a correlation between 9Be/11B and 10B/11B, we calculate the slope
which is equivalent to the 10Be/9Be ratio. We have successfully achieved this using SIMS instruments at
ASU (IMS-6f; Figure 2) and at UCLA (IMS-1290) in collaboration with Dr. Ming-Chang Liu. An extra
necessary step in SIMS analyses to calculate accurate 10Be/9Be ratios is to measure well-characterized
standards before and after the CAIs. The reason for this is that Be is more efficient at ionizing than B, and
also 10B and 11B fractionate slightly while traveling around the magnet. It is important to have a correct
standard that has a similar composition to the CAIs. Because one did not exist, I synthesized my own
melilite composition (Ca2(Mg,Al)(Si,Al)2O7) glass standard by mixing together oxide powders and placing
them in a small platinum bucket in a furnace at temperatures ~6 times hotter (1600 °C) than a conventional
kitchen oven (Figure 3). After characterizing the standards by measuring their major and minor elemental
abundances with electron microprobe and inductively coupled plasma mass spectrometry, we could
determine the SIMS correction factor.

With these new and improved standards, we have been able to show that CAIs record an enormous range
in the 10Be/9Be ratio; almost an order of magnitude! This range encompasses measurements from different
flavors of CAIs and these results suggest that some CAIs may have inherited a low level of 10Be from the
parent molecular cloud and did not experience much irradiation later on, whereas other CAIs condensed
from intensely irradiated material. The abundance of initial 26Al in the same CAIs does not appear to be
correlated to the large variation in initial 10Be (Dunham et al., 2017). This indicates these two short-lived
radionuclides could not have formed by the same mechanism meaning most 26Al was not produced by
irradiation. We are continuing to measure 10Be and 26Al contents of additional CAIs from a variety of
carbonaceous chondrite classes in order to generate more informed models.

If you imagine the age of the Solar System (~4.5 billion years old) corresponds to the age of the oldest
person you have met (~100 years old), CAIs formed within about the first 3 days respectively of their life.
Even though this is such a short snapshot, the early violent events during this time and place set the stage
for the remainder of Solar System formation.  In this way, it is imperative for us to understand better the
formation environment of CAIs, through radionuclides such as 10Be and 26Al.

Figure 1: The left image shows a piece of the Allende carbonaceous chondrite (CV3) with visible white
irregularly-shaped CAIs. The right image is a close-up backscatter electron image of an Allende CAI named
CMS-1; it contains the phases melilite, spinel, and pyroxene.
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Figure 2: Emilie in front of the Cameca IMS-6f at ASU.



Figure 3: The left image is the platinum crucible filled with oxide powders ready to be lowered into the
furnace. The right image is the furnace at 1600 °C soon before the crucible, sitting near the center of the
furnace, was dropped into the container of water.
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Our Meteorite of the Month is kindly provided by Tucson Meteorites who hosts
The Meteorite Picture of the Day.

 Canyon Diablo Spheroids. 1 gram of 0.4mm diameter
spheroids & 1 gram of 1.4mm diameter spheroids. Iron, IAB-MG. TKW 30 metric tons. Observed fall: no.
Impacted about 50,000 years ago. Found 1891 in Coconino County, Arizona, USA, between Flagstaff and
Winslow. Contributed by Jeff Kuyken.
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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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