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Photographing Snow Flakes 
 

 Here in New York State the snow is falling like 
crazy.  This past week the snowflakes were big and 
fluffy and fell very slowly.  As they landed on my mit-
tens, I could easily see their snow flake shape...six 
points that looked like lacey stars.  Just beautiful!  
How do snowflakes form?  Why are they six-sided?  Is 
it true that there no two snowflakes are the same? 
 This month we have an expert mineral collector 
and photographer who is fascinated with snowflakes.  
It is an honor to introduce to you Kathy Hrechka.   
 Born in Wisconsin, Kathy Hrechka grew up playing 
in the snow. Today she is a retired flight attendant, 
residing in Virginia. Her favorite hobby has always 

been geology. She collects microminerals, which require magnification for identifica-
tion. Kathy is a volunteer editor of The Mineral Mite, a newsletter for micromineral  
collectors like herself. www.dcmicrominerals.org. She also volunteers in the Geology 
Gems & Mineral Gallery at the Smithsonian’s Museum of Natural History in Washing-
ton D.C.  
 We learn early on in life that every snowflake is different. But did you know that 
each snowfall has its own signature snow crystal patterns?  Kathy has been observing, 
studying, documenting, and photographing snow crystals for the past five years. She 
will show you on the following pages the many different snowflake shapes that can be 
found. 
 
 

  What Mineral Am I? 
I am blue, but I am not azurite.  I crystallize on the mono-
clinic system and my crystals look like two tall pyramids 
attached to each other.  Mineralogists call this form “steep 
Bipyramidal.”  I can be confused with lapis lazuli and lazu-
rite (whose name is very much like my name).  My name 
comes from a German name, lazurstein, which means blue 
stone.  I am a mineral that forms in a metamorphic envi-
ronment.  And in case you care, I am a phosphate mineral.  
My mineral name is ________________. 

Check your answer on the next page. 
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Mineral of the Month 

 Snow is the crystal form of water.  You don’t have a display of snowflakes in your collection.  No 
one does.  (Unless the display is in a freezer!)  And because water crystals melt so easily, most mineral  
collectors (and most people) never think of snow as a true mineral species.  But it is!  See the next page to 
be reminded of the official, scientific definition of “mineral.” 
 As an aside, solid ice is also a mineral, by definition.  This statement is true when the ice forms 
naturally, without help from humans (like putting water in a freezer). 
 The English name “Ice” is from the Middle English word "is" or "iis.”   
  Water freezes at 32 degrees F.  When water freezes to become ice, it expands and becomes lighter 
than water.  As a result, it floats on water.  Notice the specific gravity of water:  .92!  Less than 1.  Every 
other mineral in the mineral kingdom has a specific gravity higher than 1. 
 Fun Facts:  Snow is not white!  It is translucent (meaning light can goes through it).  But it reflects 
light, which makes it look white.  The shape of a snow flake depends on the humidity of the air and the 
temperature (more to learn about this later in this issue).  People have reported snowflakes as big as 6 
inches across!  But they didn’t take any pictures, so we don’t have proof.  However, scientists say that it is 
possible for a snowflake to get that big.  Most don’t have a chance because they fall to the ground before 
they can grow to such a big size. Draw Your Own Snowflakes in the blank space below! W
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dull;  Hardness:  2 1/2;  Specific Gravity:  .92;  
Streak:  White; Cleavage: None 

Crystal System:  Hexagonal;  Chemical Formula:  H2O 

Ice & Snow 
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What is a “Mineral”? 
We have shared this with you before, but it is important to do it again as we study snow 

flakes (in other words, snow crystals).   
 

A mineral, by definition, is … 
1. Inorganic, which means that it is not made by a living organism. 

2. A solid.  There is one unusual exception:  native mercury is a mineral and is the only 
metal that is a liquid at normal temperatures. 

3. Has a regular crystal structure.  The crystal structures are described as 
crystal systems. 

4. Made by nature, which means minerals are not made, directly or indirectly, from 
human activity. 

5. Has a predictable chemical formula. 
 

So, let’s look at ice and snowflakes.  Do they meet the official definition of a “Mineral”? 
1. Snowflakes are not made by any living organism.  They form when the temperature and 

humidity in the air are just right. 
2. Snowflakes are solid.  They are very, very fragile and break easily.  And, of course, they 

melt when the temperature is above 32 degrees F.  But when they fall and collect on the 
ground, they are solid. 

3. Yes, snowflakes have a definite crystal structure:  they form six-sided, or hexagonal 
forms.  They crystallize in the hexagonal crystal system. 
4. True snowflakes are made by nature.  Companies that 

keep ski slopes covered with snow for skiers use  
machines to make “snow.”  This snow is not a mineral, by 

definition, because it is not made by nature.  It is instead 
made by humans and machinery. 

1. Snowflakes have a simple chemical formula, and it is 
the same as water:  H2O. 

 

In other words, snowflakes are, by 
definition, a mineral! 
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Believe it or not, snowflakes and how they form have been seriously studied by 
many geologists, meteorologists and other scientists.  We know in detail how a 

snowflake forms.  One of the best websites about snow flakes is 

www.snowcrystals.com.  You MUST check out this website! 
 

Step 1:  How Does a Snowflake Begin? 
 
 Rain and snow begin high in the atmosphere where water collects around a dust parti-

cle!  This is a process that is called nucleation.  The microscopic 
dust particle is at the center of the snowflake and the snow crystal grows around it. 
 That’s right, that big snow fort in the middle of your backyard is full of dust!  The 
dust particles are so small that you can’t see them without a microscope. 
 Studies were done on glacial ice.  Glaciers begin as snow from snowstorms.  Deep in 
the glaciers, scientists have found accumulations of dirt.  And where did these thin layers 
of dirt come from?  They are the accumulations of dust around which the snowflakes 
formed. 

Step 2:  The Snowflake Grows 
 As the snow flake falls through the clouds, it starts to grow.  And 
its first shape (form) is a simple hexagonal prism.  Studies have shown 
that smooth faces grow most slowly as the snowflake forms. 

Step 3:  Arms! 
 As the hexagonal prism grows larger, it starts to sprout arms at 
its corners. 
 

Step 4:  Decorations 
 As the snowflake moves through the clouds, it will move through 
areas of different temperatures.  In each temperature space or zone, 
plates start to grow on the arms.  Each temperature change will create a 
different geometric form on the arms.  The more temperature changes 
the snowflake experiences, the more complex the snowflake will become. 
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Is it true that no two snowflakes are alike? 
 It has always been claimed that every single snowflake 
is unique.  In other words, you will never find two snowflakes 
that are exactly alike.  Why would this be?  Because each 
snowflake travels through the atmosphere at different 
speeds.  Some fall quickly, some are blown up by wind after 
falling for a while, some form in warmer air than oth-
ers...there are many reasons.  As a result, as they move 
through different temperatures, different shapes grow on 
their arms.  And each snowflake ends up being very unique. 

 However…some researchers think they have 
found snowflakes that do look alike.  They may look alike, but they may not be exactly the 
same size and have exactly the same number of arms and decorations that are exactly in 
the same position. 
 When water freezes between 21°F and 25°F, it forms needles!  It might be possible 
to find two or more snow needles that look the same. 
 

Fun Snowflake fact:  Charles Knight is a snow scientist who works for the   
National Center Atmospheric Research in Boulder, Colorado.  He estimates 

that a typical snowflake contains 10,000,000,000,000,000,000 water        
molecules!  Imagine how many water molecules are in a snowball??!!! 

 

Humidity & Temperature 
Mix them up, and see what kind of snow you get!! 

 

 Humidity is the amount of water that is in the air.  When humidity increases, it 
means the air is holding more water (which can attach to snowflakes and make them bigger!) 

Snow scientists have discovered that different combinations of tem-
perature and humidity result in different snowflake shapes.  Here are 
some combinations for you… 
 

20°F and very low humidity will form solid hexagonal 
prisms. 
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20°F and slightly higher humidity will form hollow  
hexagonal prisms.  (Left) 
 
20°F and even higher humidity will 

form needles.  (Right) 
 
 

Now, let’s make it colder… 
 
0°F and very low humidity will form solid hexagonal plates. 

0°F and slightly higher humidity will form thin hexagonal plates with 
some designs on the plates. 
 

0°F and even higher humidity will form what are called stellar hex-
agonal plates.  Stellar means that the 
snowflakes look like stars.  (Left) 
 

0°F and high humidity will form fancy, 
dendritic hexagonal plates.  Dendritic 
means branching.  (Right) 

 

But wait... 
30°F and medium-high humidity will form dendritic hexagonal 
plates. 
and 
30°F and very low humidity will form solid hexagonal plates. 
 

Fun snowflake fact:  Snowflakes are not frozen rain.  Frozen 
rain is called sleet. 
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There are six types of snowflakes: 
 Plates (flat)  (Left, top) 
 Columns   

 Capped Columns  (Left, center) 
 Stars  (Right, top) 

 Dendrites (fancy, branching 
snowflakes)  (Right, bottom) 
 Needles  (Left, bottom) 

 Lacy snowflakes  (Below) 
 
 
 
 
 

 
 

 
 

The Guinness Book of World Records says that the largest snow-
flake ever seen was 15 inches wide and 8 inches thick.  It was found 

by Matt Coleman in Montana on January 28, 1887.  Mr. Coleman  
described them as, “bigger than milk pans.” 
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Taking Pictures of Snowflakes 
 If you catch snowflakes on your mittens, you 
will be able to see their beautiful shapes.  But to take 
pictures of them, you will need a microscope with a 
camera attached to it.  When you take pictures of 
very small objects with a microscope, you are doing 

what is called photomicrography.  Our friend, 
Kathy Hrechka, does a lot of snow crystal photomi-
crography.  “In the winter of 2015, Kathy Hrechka be-
gan photographing snowflakes under her Olympus mi-
croscope using a Canon Power Shot digital camera at-

tached to the microscope. She captures the snow crystals within seconds before they melt. 
She also uses her Samsung cell-phone camera held up to the microscope eye piece.” 
 

 Kathy likes to use dark felt to catch her snowflakes.  Dark blue and black work well.  
Most fabrics are woven threads and the threads are easy to see with photomicrography.  
This takes away your attention from the snowflakes.  Glue the felt squares to cardboard so 
they are nice and stiff and don’t fold over when you move them from a table to the micro-
scope stage. 
 

When you take pictures of snowflakes, you have to be fast.  Why?  
Because the snowflakes melt very easily!! 

 

 So, what equipment does Kathy use to take her snow-
flake pictures? 
 

*Olympus microscope 
*Canon Power Shot ELPH 110 

HS, 16.1 mega pixels. 
3 camera batteries 

*5”x5” Blue felt fabric - stages 
*Light ring; cool, fluorescent 

*Samsung 9 cell phone. 
(I simply hold my camera to the microscope’s left eye piece.) 
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Can I Afford the Equipment Needed to Photograph Snowflakes? 
 

 Let’s talk about cost for a bit.  Here at Mini Miners Monthly we try very 
hard to give you projects and activity ideas that are not very expensive.  Some 
of our Mini Miners don’t have a lot of money to be buying expensive materials, 
equipment and specimens.  So, we admit that if you are interested in photomi-
crography of snow crystals, you will have to save your money and plan on buying 
some fairly expensive equipment.  You may end up spending a few hundred  
dollars (here’s a thought:  You can earn the money shoveling driveways in your 
neighborhood!!) 
 
 And...here’s another idea.  Work together with your mineral club leaders 
and members and work together to raise the money to purchase a microscope, 
camera, and the other equipment.  Then you and your friends can work  
together to collect snow crystals and photograph them. 
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But we don’t have snow where I live!! 
 As I write this issue of Mini Miners Monthly it is snowing like crazy here in Upstate 
New York.  AND, the great state of Texas is covered in ice and snow!  Yes, snow.  So most 
of our Mini Miners might one day or another have snow crystals.  But, just in case you don’t 
have snow, or you get it very, very rarely, here are some activities you can do around the 
theme of snowflakes. 

 

Paper Snowflakes...Done the RIGHT 
Way! 

 Kids are taught to make snowflakes in kindergarten.  
Fold the paper twice or three times and start cutting out lit-
tle pieces.  When it is unfolded it is very pretty and does 
look a lot like a real snowflake.  HOWEVER, it is not 
6-sided.  Remember...water crystallizes in the 
hexagonal crystal system which creates crys-

tals that are 6-sided.  How, then do you make a 6-sided snowflake out of paper?  Let 
us show you… 
 Actually, we are going to send you to a fantastic website where you can follow, step-
by-step, the directions for making 6-sided paper snowflakes.  Since they do it perfectly 
well, there’s no value in Diamond Dan redoing it here. 
 

 So...jump on your computer, and check out this website address… 
(Cut-out paper snowflake picture, above, from www.snowcrystals.com website.) 
 

http://www.snowcrystals.com/paper/paper.html 
 

Fun Snowflake Fact:  Close to 80% of the world’s fresh  
water supply comes from snow and ice. 

 

Another Snowflake Fact:  People buy more cakes, cookies and 
candies than any other food when a blizzard is in the  

forecast.  



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

Vol. 13 No. 2                                                              February 2021 

“… from the beginning, 
it was the snowflakes that fasci-

nated me most”. 
 

Wilson Bentley 
 Wilson "Snowflake" Bentley was born in 
Jericho, Vermont in 1865.  He was a farmer.  
But, he was a pioneer in “photomicrography,” 
that is, taking photographs of very small ob-
jects.  The small objects he loved to photo-
graph were  snowflakes. On January 15, 1885 
he became the first person to photograph a 

single snow crystal. 
 Five hundred of his snowflake pho-
tos now reside in the Smithsonian Institu-
tion Archives.  Bentley lived and worked on 
his family farm located in the "Snowbelt," 
where the annual snow fall was about 120 
inches.   
 The McGraw/Hill publishing  
company published his famous book “Snow 
Crystals” in November of 1931.  First  
edition copies of this first-of-a-kind book 
are valuable today.  On December 23, 
1931, only a month after his book was  
published, Snowflake Bentley died at his 
family’s farmhouse in Jericho, Vermont.   
 Visit the website about Bentley and 
his love for snowflakes at this URL:  
  

www.snowflakebentley.com  
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 Here are some of Snowflake Bentley’s  
photomicrographs of snowflakes for you to enjoy. 

"Under the microscope, I found that snowflakes were miracles 
of beauty; and it seemed a shame that this beauty should not be 
seen and appreciated by others. Every crystal was a masterpiece 

of design and no one design was ever repeated., When a snow-
flake melted, that design was forever lost. Just that much 

beauty was gone, without leaving any record  
behind."   -Wilson Bentley (1925) 
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Snowflakes on 
Stamps 

 Many mineral collectors 
also collect mineral stamps.  
There are dozens and dozens of 
beautiful mineral stamps from 
countries all over the world.  But 
now you know that snowflakes are 
minerals, too, so snowflake stamps 
can also be added to a mineral 
stamp collection. 
 

On October 6, 2006 the United States issued a set of 39 cent 
stamps featuring dendritic snowflakes. 
 
Other countries that have issued snowflake stamps include Canada 
(left) and Sweden (above right). 
 

 

Snow(flake) Cones 
 So let’s eat snow!  If you have snow in your backyard, 

go out and scoop up a big sauce pan of clean snow (yes, notice the emphasis on CLEAN; 
don’t eat dirt and be very careful if you have a dog in your backyard...if you know what I 
mean.)    

 With a big ice cream scoop, fill an ice cream cone 
or a cup with snow. 
 You could eat it now, but it would only taste like 
snow.  Ugh!  So… 
 Pour your favorite fruit juice over the 
snow...orange, apple, cranberry, grape, grapefruit, papaya, 
mixed berry.  (I’m thinking tomato juice wouldn’t be all 
that good, but, if that’s what you like, go for it!) 
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How Can I Make a Snowcone If There’s No Snow??!! 
 Then make your own snow!  You can buy a machine for grinding up ice into “snow” for 
as little as $40 (or you pay a lot more if you want to).  Or put on gloves and grind large ice 
cubes or chunks of ice on a cheese grater from your kitchen.  (Once again, maybe you and 
your mineral club friends and leaders can work together to earn or find the money to buy a 
snow cone machine.) 

Eat and enjoy your fruit juice snowflake cone! 
 

Coffee Filter Snowflakes 
 This is an easy, all-time favorite craft activity, es-
pecially for younger kids.  Teach them about snow, snow-
flakes, how they form, what their different shapes are 
and the rest.  You can even draw pictures with them to 
teach them about snowflake shapes. 
 Then, pull out a bunch of coffee filters and scissors. 
 Step 1:  Color your coffee filters.  You can do this 
with markers.  Or you can put food coloring in water and 
dip the coffee filters in the colored water.  This option 
can give you cool colors, but then you will have to wait for 
them to dry. 
 Step 2:  Fold your coffee filter in half.  Then fold it 

in half again.   
 Step 3:  Start cutting!  Make random cuts, removing bits of paper here and there.   
 Step 4:  Unfold your cut up coffee filter and reveal your one-of-a-kind colorful 
“snowflake.” 
 For more detailed instructions, be sure to check out this website: 
 

https://www.cbc.ca/parents/play/view/
beautiful_craft_for_kids_coffee_filter_snowflakes 

 
Of course this version of a paper snowflake won’t have six sides like a real snowflake, but it 
sure will look cool.  And they are a lot of fun to make! 
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Epsom Salt “Frost” 
 Yes, this activity was first included in Mini Miners Monthly only two months ago 

(December 2020 issue).  But since we are enjoying snowflakes and winter and cold and ice 
and frost...we thought it would be ok to include it again here.  

 
Winter is starting to kick in here in New York State.  It hasn’t been really 
cold yet, but by December, we will all be wearing heavy sweaters and hats.  So, 
it’s soon the season for frost crystals on the windows!  We found a recipe for 
making “frost crystals” using Epsom salt, hot water and a little dish detergent.  
Give it a try! 
 

Materials:  What You Need 
1/3 cup Epsom salt (magnesium sulfate) 
1/2 cup hot water (use hot water from your kitchen faucet) 
Liquid dishwashing detergent 
 

What to Do 
1.  Dissolve the Epsom salt in the hot water.  Put the Epsom salt in a 
 glass bowl and pour the hot water onto the Epsom salt.  Stir
 until the Epsom salt completely dissolves. 
 (If the salt doesn't completely dissolve, microwave the solution, 
 but not for very long - about 20 seconds.) 
 
CAUTION:  Be very, very careful to handle the hot water 
with great care and do not spill it on your skin.  Hot water 
can cause very serious burns. 
 

2.  Add a few drops of liquid dishwashing detergent. (When you are 
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 done and want to wash your window clean again, the detergent 
 will make the clean up a lot easier!) 
 

3. Use a paper towel or rag to wipe a window with the solution. Crys-
tals will form in 20 to 30 minutes. 

 

Notice how the crystals form.  You will see dendrites.  You will also see crys-
tals growing out (radiating) from a central point.  They will look like other min-

erals you may have seen like hematite, pecto-
lite (left), and wavellite (below right).  You can 
actually see dozens of radi-
ating crystals growing right 
before your own eyes!  Of 
course the crystal groups 
on your window will be flat. 

 

You can see this experiment in action on YouTube at 
http://www.youtube.com/watch?v=e9Kntk47P6k (it might 
be easier to put “crystal frost window paint” in the You-
Tube search bar.) 
 
This idea first came to our attention through About.com Chemistry. 
 
Fun Snowflake Fact:  A snowflake can take up to two hours to fall from a cloud 
to the ground. 
 

Another Fun Snowflake Fact:  From July 1, 1998 to June 30, 1999, 95 feet of 
snow fell at Mount Baker Ski Area in Washington State. 
 

One More Fun Snowflake Fact:  Most snowflakes fall at a speed of 2 to 5 feet 
per second.  This about the same speed as an adult walking down the street. 



If you live in a snowy area…build an igloo! 
 
 An igloo is a rounded house made 
by native peoples in icy, snowy, north-
ern, freezing cold climates.  They are 
not made out of ice.  They are made out 
of packed snow!  Packed snow can be 
made into large bricks for building an 
igloo.  If you had a microscope and 
looked very closely at the packed snow, 
you would easily see that there is space 
between the snowflakes.  These micro-

scopic air spaces are insulation that keeps cold air out and warm air in.  It can get up to 70 
warm, toasty degrees inside an igloo!  Even if it is below zero outside. 
 The next time you have a good snowfall, with good packing snow (powdery snow blows 
around a lot, but it doesn’t pack into balls or bricks at all) go out with pots and pans and 
anything from the kitchen or garage that can be used to make bricks of snow.  You could 
also use a big cooler like the ones you fill with ice in the summer to hold your cold drinks. 
 As you make the igloo higher, it will become a challenge to tilt the brick in to start to 
make a rounded roof.  When done properly, the blocks will push against each other and hold 
each other in place.   
 Be very, very careful that you 
don’t get covered up with a pile of snow 
or snow bricks.  We don’t want you to 
get hurt in any way if your roof doesn’t 
hold up and falls down. 
 If making an igloo is too hard, you 
can always make a snow fort the same 
way.  A snow fort is like an  
igloo...without a roof! 
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Mineral collectors and students are taught from the beginning 
that the hardest substance on earth is diamond.  But wait… there 
is something harder than diamond that comes from outer space. 

 

“Extraterrestrial Mineral Harder than Diamond 
Discovered” 

 

 In January of 2019 it was reported that a discovery was made in 
the mountains of northern Israel.  In the Zevulun Valley, near Mount 
Carmel, an Israeli mining company called “Shefa Yamim” claims to have 
found a new mineral.  Scientists believed this mineral exists, but not on 
earth. 
 Reporter Louise Flatly reported in The Vintage News, “The CEO 
of Shefa Yamim, Abraham Taub, told Haaretz that the mineral had 
been named carmeltazite, after the place of its discovery and the  
minerals contained within its structure: titanium, aluminum and  
zirconium.”  If this report is accurate and true, then this is truly the 
first discovery of this very special mineral on earth.   

 It was found in an area that is known for volcanic activity in its geologic history.  Geologists think 
that carmeltazite formed close to the crust-mantle boundary, deep in the earth.  This is about 18 miles  
under the surface of the earth.  The pressures and temperatures this deep in the earth cause partially 
melted rocks to release fluids that react with each other to form new minerals.  At some time, volcanic  
activity rapidly moves these new minerals to the surface where they are deposited in crustal rocks.  This 
would be how carmeltazite was formed and transported to the surface where it was discovered. 
 This new mineral has been approved as a new mineral by the International Mineralogical Associa-
tion’s Commission on New Minerals.   
 Carmeltazite looks a lot like sapphire (and is found with sapphires).  Specimens are very small and 
very rare.  As a result, they are very valuable. 
 

Physical Properties: 
Formula:  ZrAl2Ti4O11 
Color:  Dark brown to dark green 
Crystal System:  Orthorhombic 
Name:  The name carmeltazite derives from the type locality, Mt Carmel (“CARMEL”), and from the  
     dominant metals present in the mineral, i.e., titanium, aluminum and zirconium (“TAZ”). 
 
The image above is used under the Creative Commons permission Attribution 4.0 International (CC BY 4.0).  
Image ©William L. Griffin. 


