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Minerals from Outer Space! 
 
 To be honest, Diamond Dan loves mineral speci-
mens.  And Mini Miners Monthly is mostly about speci-
men mineralogy and mineral specimen collecting.  But 
this month we take a journey away from planet Earth 
and explore the world of minerals outside our Earthly 
home.  So what minerals can we find on the moon?  
And how about minerals in asteroids and meteorites?  

(And what are the differences between asteroids, meteoroids, meteors, meteorites and 
comets anyway?)  And who knows...you may even find 
very tiny meteorites around your house. 
 This issue also has a bunch of full page mineral 
clusters to color.  As always, you can color them the 
natural color of the minerals.  Or, you can go for it and 
color them every wild color that makes you happy.  
That’s the fun of art:  express yourself! 
 At the very end of this issue is some information 
about the great mineral magazine, Mineralogical Record.  
Are you really, really serious about collecting minerals?  
Then you need to have a subscription to Mineralogical 
Record.  The pictures are the highest quality you will 
find.  The articles contain the most up-to-date informa-
tion about minerals, important mineral localities, min-
eralogical history, important people in the history of 
mineral collecting and much, much more.  In addition, 
Mineralogical Record has a website that has great infor-
mation about mineral and mineralogy books, mineral 
art, mineral label archive, biographies of hundreds of mineral collectors throughout 
history, what’s new in mineral collecting, and more.  There is even an article on the 
website about minerals named in the Star Trek TV show.  You can spend hours on 
this website. 
 
 And remember what Diamond Dan always says about mineral collecting:   

“An educated mineral collector  
is a successful mineral collector.”   

Learn all you can and you will find you are building a world-class mineral collection of 
your very own.  
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Color, Color, Color, Color 
 

From preschool to the retirement home, people are coloring all the time.  It’s 
relaxing.  It makes you feel good.  It’s creative.  So Diamond Dan has some 

new, fun, full-page mineral drawings for you to color.   
You can color the minerals their natural color, if you want to. 

BUT, if you want to be creative and color the minerals any wild and crazy color 
that you want, then go for it!  Coloring is meant to be fun. 

So have all the fun you can. 
 

Dream Pockets 
Imagine you are out in the field searching 

for mineral specimens.  And you are working 
the rock and you hit it with your geologist’s 
hammer.  And a pocket opens up.  You look 
inside and you see lots of perfect, colorful, 
bright crystals waiting for you to carefully 
take them out and bring them home.  Mu-

seum-quality specimens!   
 

On the following pages are drawings of 
these “dream pockets” for you to color. 

 
And then there is a page you can print out a number of times so you can draw 

your own dream pockets. 
 

Pictured here:  Pink halite crystals from California. 
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Meteoroid, Meteor, Meteorite 
What’s the Difference? 

  
 Diamond Dan has a 
really nice meteorite in his 
mineral collection.  It con-
tains iron and nickel.  So it’s 
a space rock.  And it is 
composed of minerals. 
 When a space rock is 
moving through space it is 
known as a meteoroid.  
When a meteoroid enters 
earth’s atmosphere it  
heats up due to the friction 
created when it rubs 

against molecules in the atmosphere.  This is what some call a “shooting star.”  
As it burns up in the atmosphere, a long tail of light appears behind it, like the 
one in this picture.  This is called a meteor. 
 There are times when a meteor is big enough that when it travels 
through earth’s atmosphere long enough it will hit the earth.  When a meteor 
hits earth’s surface, it is then called a meteorite. 
 
 Turn the page and learn how you can find meteorites in your own yard!!!  
(They may not be big, but they very well might be there!) 
 
This meteorite picture is by Paul VanDerWerf from Brunswick, Maine, USA.  Used with permission 
under CCA 2.0. 
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Has Anyone Been Hit By A Meteorite? 
"You have a better chance of getting hit by a tornado and a bolt of lightning 

and a hurricane all at the same time."  Michael Reynolds, Astronomer 
 

Believe it or not, there are reports of people who have been hit by 
micrometeorites...and lived to tell about it!  Here are links to an ar-
ticle about a woman who was struck by a meteorite.  In 1954 a large 
piece of meteorite crashed through her roof and hit her side as she 
was napping on her couch.  The meteorite was the size of a softball.  
Check out the story and see the pictures of Ann Hodges, the woman 

who was hit by a space rock and lived to tell about it! 
 

https://rarehistoricalphotos.com/ann-hodges-meteorite-
1954/ 

 

How Old Are Meteorites? 
 
 “Meteorites range in age. The oldest particles in a meteorite, calcium-aluminum-rich 
inclusions from carbonaceous chondrites, have been dated at 4.56 billion years old. Meteor-
ites that originate from asteroids are all ~4.5 billion years old. Meteorites that originate 
from the Moon range in age from 4.5 to 2.9 billion years old. Meteorites that originate on 
Mars range in age from 4.5 billion years old to 200 million 
years old.”  (Arizona State University, Center for Meteor-
ite Studies). 
 
Right:  Meteorite from the Atacama Desert, Chile.  Used 
with permission, Creative Commons.  CC BY 4.0. 
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Types of Meteorites 
 

Iron 
Almost all meteorites contain some amount of iron 
and nickel.  Some are completely iron-nickel, like 
the one pictured here.  Iron meteorites were origi-
nally the center of a large asteroid that broke up 
when it crashed into other pieces of asteroids.  Be-
cause they are made out of iron (and nickel) they 
are very heavy.   
 
Notice in this picture of an iron-nickel meteorite 
how the crystals of iron and nickel grow into each 
other in a pattern.  This pattern is called the Wid-
manstätten Pattern.  This fancy name was given af-
ter Count Alois von Beckh Widmanstätten, the sci-
entist who described this form in the 1800s.  You 
will have this pattern when iron meteorites are 

sliced, polished and then washed with nitric acid.  (We 
suggest you don’t try this at home!) 
 
Magnets easily stick to iron meteorites because they 
are made of iron (and some nickel). 
 

Stones 
Stones are the most common meteorites found on the 
surface of the Earth.  They are more difficult to iden-
tify, however, because they often look so much like 
the others stones lying on the ground.  Many times it 
takes an experienced meteorite hunter to identify one 
of these stony meteorites in the field. 
(Right: Stone meteorite, used with permission by Creative Com-
mons attribution.) 
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Stone meteorites formed on the surface or outer crust of asteroids.   
 
Some stone meteorites have small inclusions that are called chondrules.  Stone meteorites 
that have chondrules are known as chondrites.  Stone meteorites that do not have chon-
drules are called achondrites. 

 

Stony-Irons 
Stony-iron meteorites are the rarest of the meteorites 
listed here.  Only about 2 out of every 100 meteorites (2%) 
are stony-iron meteorites.  They are about 1/2 iron and 1/2 
stony material.  The most popular variety of stony-iron mete-
orites are called pallasites.  Pallasites are a combination of 
iron-nickel and olivine nodules.  When they are sliced and pol-
ished, you can see the Widmanstätten pattern described 
above and transparent crystals of the peridot variety of oli-
vine.  They are very pretty when light is shining through them 
from behind the specimen.  Pallasites are named after a Ger-
man zoologist and explorer, Peter Pallas.    
 
(Pallasite photo, left, photo by Vahe Martirosyan; used with permission 
under the Creative Commons attribution.) 
 

 

Meteorite Fun Facts 
 

The largest meteorite that hit Earth is the Hoba iron meteorite.  It is the largest iron  
meteorite on Earth today. 

 
According to NASA, 10,000 tons of meteorites fall to the Earth’s surface every day!  Most 

of these meteorites are micrometeorites.   
 

It is estimated that nearly 33 metric tons of meteoroids enter the Earth’s atmosphere 
every day.  Most of them burn up in the atmosphere and never hit the Earths surface as 

meteorites. 
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Micrometeorites 
 Once in a while a very large meteorite 
strikes earth.  Meteorites are pieces of rock from 
space that sometimes cross paths with the earth.  
A meteorite the size of a small planet hit earth and 
led to the extinction of the dinosaurs.  And in mod-
ern times, very large meteorites have streaked 

through the sky and have hit earth, like the blast of an atomic bomb.   
 Here (left) is a picture of an iron-nickel meteorite slice in Diamond Dan’s personal 
collection.  It is rare to find a meteorite this size.  The iron in this meteorite is magnetic!   

 But did you know, that very, very, very small meteorites 
are striking the earth all the time?  And you can hunt for 
them.  In your own yard! 
 These very small meteorites are the size of grains of sand.  Some collectors and sci-
entists call this “space dust” because it is the remains of much larger meteorites that have 
spent millions of years in space.  And after falling through earth’s atmosphere, they survive 
to fall on your roof, and in your yard, and on your driveway.   
 

How to Find Micrometeorites 
1.  Put a deep pot under a downspout from the gutters on your house.   
2. After a good rain, remove the pot and very carefully pour off 

most of the water.  Be very careful to pour only water.  Keep your 
eye on the sediment that you will find on the bottom of the pot.   

3. When there is about 1 inch of water left in the bottom of the pot, 
carefully pour the remaining water and sediment through a coffee 
filter.  This is so you can trap the sediment.   

4. Place the filter in a dry place and let all of the water evaporate.  
You may have to repeat this process a few times after you have had a number of rain-
storms.  You will need a good amount of sediment.  The sediment will contain all sorts of 
things...gravel from your roof tiles or shingles, dirt and dust kicked up by cars, little 
sticks and leaves, maybe even very small pieces of house parts like window screens.  And, 
some micrometeorites.   



(Mini Miners Monthly) 
A Monthly Publication for Young Mineral Collectors  

Vol. 13 No. 3                                                                 March 2021 

5.  When the sediment is completely dry, carefully scrape it free from the filter so it is 
loose.   

6.  Now, put a magnet on the sediment.  If something sticks to the 

magnet, that means it is made of iron.  You probably have 
some micrometeorites.  But be careful, you probably 
also have other stuff from your house that is made of iron.  Very 
carefully use a plastic knife or scraper to scrape the iron pieces 
off of the magnet and onto a piece of paper.   
7.  At this step, you will need a microscope.  Take your sediment 
to school or maybe your mineral club has a microscope you can use.  

Put the sediment on a slide and look for micrometeorites.   
  

 What do micrometeorites look like?  They 
are often rounded.  They can also be elongated 
and smooth.  They will also probably have pits on 
their surfaces.  Pictured to the left is a large 
meteorite known as the Canyon Diablo meteorite.  
Notice how it is elongated and has smooth, 
rounded pits all over its surface.  Micrometeor-
ites can look the same, except they are much, 
much, much, much smaller! 
 
Here are some pictures of micrometeorites.   

 
 
 
 
 
 
 
 
 
(Permission to use images through Creative Commons, CC BY-SA 3.0) 
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 NASA’s 2008  
Gemstone of the Year 

Opal - From Mars! 
 
 Robotic exploration vehicles 
have been studying Mars since 
1997 when Mars Rover touched 
down and began an exciting journey 
of taking pictures and studying 
samples of rocks on the “Red 
Planet.”   
 In 2008 the Mars exploration program discovered a large region that 
contained the common mineral, opal (technically opal is not a mineral but a min-
eraloid because it has the chemical composition of a mineral, SiO2 or quartz, 
but it does not have crystal structure.)  What is exciting about this discovery 
is that opal contains water.  Which means there had to have been water on 
Mars at some time in its history!  Read the article linked below to learn more 
about opal and its presence on Mars. 
 

https://mars.nasa.gov/news/368/gemstone-of-the-year/ 
 

Image from NASA, Jet Propulsion Laboratory (JPL) 
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Where Does All Our Gold Come From? 
 

 There is a lot of gold in the Earth’s crust.  And this is a 
surprise to scientists.  They have determined that there is 
actually ten times more gold in the Earth’s crust than there 
should be.  You see, when the Earth was first forming it was 
so hot it was molten, that is, liquid rock.  At this time, heavy 
iron sank to the center of liquid Earth.  And as it moved to-
ward the center or core, it took with it other heavy ele-
ments like gold.  This means that when the outer surface or 
crust of the Earth formed, it would have much less gold in it 
because the gold was mostly at the Earth’s core. 
 

How, then, did we get so much gold in the crust of the Earth? 
 
 Gold is created inside massive stars when they explode into what astronomers 
call a supernova.  A supernova has been described as a star that has been turned in-
side out.  Honestly, space scientists do not know for certain how all the gold in the 
universe is made.  There are other theories.  Gold could also 
be formed when neutron stars collide with each other.  But 
there is still not a single theory that could explain the large 
amount of gold in the universe. 
 The theory is that when the Earth was in its very early 
stages of cooling, and crust was forming, asteroids crashed 
into Earth and brought with them large amounts of gold.  This 
is the gold that we now find in rivers and veins in the outer 
crust.   
 In other words, the gold rings, pins and chains you wear, 
and the gold that is in your cell phone and computer, all came 
from outer space! 



What is an Asteroid?   What is a Comet? 
 
 There is a lot of rock flying around in space.  And 
often we Earthlings are able to see them, sometimes 
with our naked eyes and sometimes with the help of 
telescopes.  And we hear so many different words used 
for these flying space rocks.  Asteroids.  Comets.  Me-
teors.  Meteorites.  Are these different words for the 
same thing?  Or is there a difference between them. 
 In short, there is a difference.  Meteors and 
Meteorites are described on a different page in this 
Mini Miners issue.  So here we will talk about Asteroids 
and Comets.  What are they are how are they different 
from each other. 
 

Asteroid 
Asteroids are small, rocky objects that orbit the Sun.  They are very large, but not nearly 
as large as a planet.  Most asteroids are found in the asteroid belt between the planets 
Mars and Jupiter.  (Image above:  A close-up image of the asteroid Ida taken by NASA's Galileo space-
craft. Image credit: NASA/JPL-Caltech/UCLA/MPS/DLR/IDA) 
 Our solar system began about 4.6 billion years ago.  Scientists say it started as a gi-
ant cloud of gas and dust.  This cloud collapsed and formed the Sun.  But some of it became 
planets.  The objects that we call asteroids are leftover pieces of space rock that did not 
crash into planets and become a part of them. 

 

Comet 
A comet is an icy, small object in our solar sys-
tem that warms up and begins to release gasses 
when it passes close enough to the Sun.  This is a 
process called outgassing.  When this happens, it 
creates an atmosphere around the comet and of-
ten a long tail of warmed gasses.  One of the most 
famous comets is Haley’s Comet, which can be seen 
every 75 to 76 years. 
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Minerals on the Moon 
On July 20, 1969 three American astronauts landed on the moon.  This 

moon mission was called Apollo 11.  The astronauts were Neil Armstrong, 
Edwin “Buzz” Aldrin and  

Michael Collins.  They brought back moon rocks and moon dust for scien-
tists to analyze.  Though they didn’t find any crystallized specimens like 
the ones we mineral collectors like to find, the rock samples did contain 
minerals that are also found here on Earth.  The word search below in-

cludes the names of minerals that are found on the moon.  Anorthosite and 
basalt are the names of the two rock types found on the moon.   

 

The moon minerals are in bold type in the list below.  Good luck! 
anorthosite  basalt  plagioclase feldspar  pyroxene  olivine  glass  augite   

ilmenite  spinel  rutile  cristobalite  tridymite  quartz  apatite  zircon  mica   
amphibole  aragonite  copper  tin  iron nickel  meteorites 

P C R I S T O B A L I T E S D A 

Y L L O T I O A P G D R C I U L 

R E A B L N I S A L P I K J H M 

O F E G T I O A T A R D W E S E 

X L T V I U W L I S P Y H A N T 

E Z I R C O N T T S O M I C A E 

N O N V B E C S E L M I T O M O 

E A O K I U C L A L Y T R P P R 

Z X G H L N S S A M N E Q P H I 

T B A J M F E L D S P A R E I T 

R E R V E H O L L Y E U T R B E 

A M A J N I C K E L T G I G O T 

U A A R I P O W E I Z I R B L I 

Q U A R T Z P O L W A T O M E P 

S P I N E L C E K J H E N H I T 

W E S L Y A N O R T H O S I T E 
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Mineralogical Record Magazine 
 
 Do you want to have and read one of the best resources for mineral collectors  

available today?  Then you MUST subscribe to Mineralogical Record magazine.  For only 
$75 a year you will receive 6 issues (one issue every two months) of this world-class 
mineral magazine written specifically for serious mineral specimen collectors.  Are you  
serious about mineral collecting?  Do you want to build a really fine mineral collection of 
your own?  Then you need to learn all you can about minerals and mineral specimens.  One  
of the best resources for this is Mineralogical Record magazine. 
 
 And even if you don’t subscribe, you can visit the website and learn a lot about  
minerals and minerals collecting.  The site is packed with articles to read, mineral art,  
mineral labels (yes, mineral labels are an important part of mineral collecting), mineral and 
mineralogy books, important people in the fields of mineral collecting and the science of 
mineralogy, and much, much more.  This month, visit the Mineralogical Record website every 
day and discover a world of fun and information about mineral collecting.   
 

mineralogicalrecord.com 
 
 They also have a section where you can buy some 
important books about minerals and mineral collecting 
that are available.  Most are published by the Minera-
logical Record staff.  And just like the magazine, every 
one of these books is highest quality and a great addi-
tion to any serious mineral collector’s library.  (If you 
are a Mini Miners Monthly fan, you will know that Dia-
mond Dan often says, “Every serious mineral specimen 
collector MUST HAVE a quality mineral library.” 
 
 So, check it out!  You have nothing to lose, and 
everything to gain. 


