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The Newsletter is compiled and edited by BIG Little Science Centre Founder, Gordon R. Gore. 
962 Sycamore Drive Kamloops BC Canada V2B 6S2 Phone (250) 579-5722 Fax (250) 579-2302 <grgore@telus.net> 

 

 
 

Is this why it's called the BIG Little Science Centre? 
 

'Little' Aleksander Swaine tries out the new Rube Goldberg-type display created by 
Dr. Dave McKinnon, while 'BIG' Gord Stewart, our new Executive Director, looks on. 
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Everyday Chemistry 
Minerals, Minerals and More Minerals 

Jim Hebden, PhD 
 
I was once part of a small group being given a private viewing of a mineral specimen that was about 30 cm wide and 
long, with a base of pure white quartzite and 10 large, perfect hexagonal quartz crystals growing up out of the base, at 
odd yet pleasing angles.  Each colourless and transparent quartz crystal was about 20-25 cm long and 5 cm thick, with 
perfectly formed ends.  Each crystal looked like highly polished glass. Growing in among the quartz crystals, seemingly 
suspended in the air, were three perfect and separate pyrite crystals – shiny brass-coloured cubes, tilted at different 
angles. The powerful beauty of the specimen left all of us awestruck, because the specimen was literally priceless — a 
once-in-a-world specimen and a perfectly proportioned piece of natural art. Such a mineral specimen grew atom by 
atom over a period of 500 to 1000 years, as mineral-rich water seeped through a large hole in the surrounding rocks. 
 

If you have ever looked with awe at the natural beauty of a crystal, a question you might have asked yourself is 
“Where do you find crystals”? Well, crystals need room to grow, so usually there is no point in looking in solid rocks.  
Whenever there is a hole or cavity in a rock, there is a chance the inside of the cavity may contain crystals.  Also, if you 
see a cliff where two different kinds of rocks have come together, there is a chance that a cavity may be found where the 
two rock types meet, and where there is a cavity there may be crystals.  Finally, if you ever find a big mud-filled hole in 
a cliff, there is a chance that crystals may be found in the bottom of the mud, provided the mud is removed VERY 
carefully. (Of course, digging around in a few tons of mud may not appeal to you, but I am sure some little kids would 
love the opportunity to dig in mud looking for treasures.)  Let’s look at a few minerals that have interesting crystals. 

 
Gypsum [calcium sulphate dihydrate or CaSO4•2H2O] is a very common mineral found in many places in BC. 

Typically, gypsum crystals are colourless and transparent with the following shape. 
 

 

 
 

Some minerals are difficult to find and require long hikes into remote locations. Not gypsum! Many mud-filled 
roadside drainage ditches contain beautiful gypsum crystals up to 7 cm long.  Such crystals grow in the ditches around 
farmer’s fields near the towns of Swift Current and Willow Creek in Alberta.  The ground is rich in calcium and 
sulphate ions, and as the water in the ditches evaporates the crystals form because they have a low solubility (don’t 
dissolve well) in water.  In Saudi Arabia, beautiful black gypsum crystals (black because small amounts of powdered 
black sand impurities are included in the crystals) are found in the sand near the seashore.  The local legend is that these 
crystals only form where a camel has urinated, but the truth is that the crystals form for the same reason the crystals in 
Alberta grow in ditches – evaporation of water containing calcium and sulphate ions allows gypsum crystals to grow.   

 
Large deposits of white gypsum look like white rocks and do not have any easy-to-see crystals.  There are 

actually crystals present but they are so small that the sample is said to be microcrystalline or massive. Deposits of 
massive gypsum are used commercially to make Plaster of Paris and plasterboard (for house construction). 
Numerous places have white gypsum deposits exposed to easy viewing, for example the cliffs behind Falkland, east of 
Kamloops. Technically, the fine-grained gypsum deposits at Falkland are called alabaster, which is prized for its ability 
to be carved into vases and sculptures. Mineral collectors are more interested in finding selenite, which is a name used 
for transparent gypsum crystals. Selenite crystals must be handled and stored carefully because they are soft enough to 
be scratched by a fingernail. 

 
Calcite [calcium carbonate or CaCO3] is another common mineral in BC. Everyone reading this article has 

seen calcite because massive calcite is called chalk!  A form of calcium carbonate rock found in thick sedimentary 
deposits is called limestone, which may have various colours as a result of impurities, although white is most common. 
Very fine grades of limestone are called marble and are used to decorate the outer surfaces of some buildings and as a 
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raw material for statues. A valuable yellow-banded form of marble is called onyx.  Travertine is a massive, soft form 
of calcite with beautiful coloured bands found around hot springs as a result of slow evaporation of the mineral-rich 
waters, and as stalactites and stalagmites in caves. Chalk and limestone may not be very interesting, but calcite crystals 
can be. Calcite crystals are colouress and transparent, looking like cut glass. One beautiful crystal I have in my 
collection looks like a 6-sided pyramid reflected in a mirror; that is, thick in the middle and pointed at the top and 
bottom.  

 
If you ever find some colourless crystals and want to know if they are calcite, there is an easy test you can do. 

Take one of the poorer crystals (you don’t want to experiment on a good one) and put a few drops of vinegar on it. If 
the crystal fizzes (because carbon dioxide gas is being given off), it is probably calcite; if it doesn’t fizz the crystal is 
definitely not calcite.   

 
Large transparent calcite crystals, called Iceland Spar, have a very interesting property called double 

refraction. The diagram below shows what you might see when a large piece of calcite is placed over two 
perpendicular pencil lines and rotated.  

 

A B C

rotate 45 orotate 45 o

calcite crystal

pencil lines

 
 

When you align the crystal over the pencil lines, as in A, the vertical pencil line is a single line but the 
horizontal pencil line appears as two lines, far apart from each other. Rotating the crystal by 45o (as in B) makes both 
the horizontal and vertical lines appear as two lines, slightly split apart. Rotating the crystal again by 45o (as in C), now 
shows the vertical line widely split into two and the horizontal line is a single line. Weird, huh? 
 

There are several large outcroppings of transparent and slightly yellow calcite on the Tulameen River, near the 
ghost town of Granite City (north of Princeton BC).  If you find some of this calcite or any other large calcite chunks, 
you can experiment with a special crystal property called cleavage.  If you have a large crystal (at least 1-2 cm across), 
you can hold a sharp knife parallel to a shiny, flat crystal face and lightly strike the back of the knife with a small 
hammer. The crystal will split or 'cleave' in the direction of the knife blade, giving a new crystal face that is so perfect it 
looks as if it were polished.  The process of cleaving a crystal is how diamond cutters make the beautiful faces called 
facets on diamonds.  The diamonds are NOT polished, they are cleaved to give them shiny flat surfaces and give them 
the correct shape. 

 
Pyrite [iron(II) disulphide or FeS2] is sometimes called Fool’s Gold. Many stories are told about prospectors 

who thought they had struck gold, only to find they had filled their packs with Fool’s Gold.  So that you won’t be fooled 
by finding pyrite and thinking it is gold, here are some ways to tell the difference. First, look at the mineral closely.  
Both gold and pyrite have a yellow colour, but pyrite frequently has a yellow-brown or red-brown colour whereas gold 
is shiny golden yellow. More importantly, pyrite usually has at least a few crystal faces (flat spots) showing, unlike 
gold, and if you see tiny parallel lines (called striations) on one of the flat surfaces, it is definitely pyrite and not gold.  
Also, take the face of a hammer or the side of a knife and try to crush some of the mineral.  Gold, being malleable, will 
not crush whereas pyrite will crumble and eventually look greenish-black or brownish-black when crushed to a fine 
powder. (Instead of using a hammer or knife, you can use a piece of unglazed ceramic tile, or the unglazed back of a 
regular ceramic tile, and scrape the suspected mineral on the ceramic.  The resulting mark made by the mineral is called 
a streak and the colour of the streak tells you the colour of the powdered mineral.) 

 
Although pyrite may be a disappointment to a gold-seeker, crystals of pyrite are very beautiful with bright 

crystal faces that look like polished brass.  Some pyrite crystals form perfect cubes up to 15 cm across and sell for as 
much as a new car!  If you ever find such a crystal, you could buy a great deal of gold in exchange for that fool’s gold.  
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Baking Soda and Carbon Dioxide 
by David McKinnon, PhD 

 
Most baking involves the use of some process that develops carbon dioxide. Otherwise the baked 
product is termed unleavened. The carbon dioxide can be made either by using a yeast process, or 
by adding something that will form carbon dioxide. 

Bread making depends on yeast. Actually, yeast is a microorganism that uses sugar as a 
nutrient. In the presence of enough oxygen, yeast produces carbon dioxide. (Actually, in the 
absence of oxygen, it makes carbon dioxide plus ethanol, but that is another story). The process, 
called fermentation, is fairly slow, so the bread dough must be kneaded to allow the development 
of long chains of gluten, which give the dough a sticky texture that prevents the carbon dioxide 
from escaping and thus gives the baked bread a light texture. Yeast is killed by heat, so that 
sufficient rising of the dough should have taken place before cooking. 

For cake making, an easily crumbed texture is wanted, so that kneading is a bad idea. Thus, 
the leavening agents used are either straight baking soda (sodium bicarbonate) or baking powder, 
which is actually a mixture of baking soda and one or more acidic ingredients. 

Baking soda is not effective by itself. It needs some acidic ingredient to generate carbon 
dioxide. This could be supplied by sour milk (which contains lactic acid), lemon juice (citric acid) 
or vinegar (acetic acid). 
 

H+            +      HCO3
  ⎯               →               H2O     +     CO2 ↑ 

acid          bicarbonate                    water     carbon dioxide 
 

'Single Action' baking powder is a mixture of baking soda and a dry acid, such as sodium 
hydrogen tartrate (cream of tartar). These do not react together when dry, but when water or milk 
is added to the mixture, they immediately react to produce carbon dioxide. The dough mixture 
should be cooked fairly soon after mixing otherwise the carbon dioxide is lost and the baked object 
is flat. 

'Double action' baking powder has the same ingredients, but with yet another acid that only 
begins to react with the baking soda on cooking, so that the dough mixture can be left longer before 
cooking. 

Baking soda is cheap and easily available nowadays.  If heated it forms sodium carbonate 
(Soda) by loss of one molecule of carbon dioxide. Soda is a versatile chemical, used in a number of 
manufacturing processes. At one time it was expensive, but the Solvay process, dating from 1872, 
makes sodium bicarbonate, and thus soda, from salt (sodium chloride), ammonia, and carbon 
dioxide. Sodium bicarbonate is not very soluble in the reaction mixture and precipitates out.  

 
           common salt           water       carbon dioxide    ammonia               sodium bicarbonate   ammonium chloride 
 

The other product is ammonium chloride, which is treated with lime (calcium hydroxide) to 
regenerate the ammonia, and forming calcium chloride. Lime is itself made from limestone 
(calcium carbonate) by heating. 

Overall, the process consumes only sodium chloride and limestone, both of which are cheap.  
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When Physicists Have Road Rage 
 

 
 

Ehren Stillman Cartoon 
 

 
 

Eric Wiebe addresses an enthusiastic group of Kamloops Thompson Teachers' Association members at 
his workshop on Light and Colour on the morning of February 18. The BIG Little Science Centre offered 
two workshops. Gordon Gore provided a workshop on Grade Six Electricity in the afternoon. 
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Shae Cooper demonstrates the "Whine Glass" trick. As Shae makes the wine glass 'whine', Chris 
Churchley pours water through his fingers into the glass slowly. The pitch changes dramatically. 
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Science Fun for the Family 
 

Variations on the 'Whine' Glass Trick 
Gordon R. Gore 

 
You've seen it before: Running a clean, wet finger around the rim of a wine glass produces a high-
pitched tone as the glass resonates at its natural frequency. Adding liquid to the wine glass lowers 
the pitch. Try having someone pour water slowly into the wine glass while you make the wine glass 
sing. The pitch gradually lowers as more and more water is added. 

 

        
 
 
 

      

        
 

Left: For extra fun, make two 
wine glasses vibrate 
simultaneously: one empty, 
the other nearly full. You will 
hear a beautiful example of 
'beats'. Look closely at the 
surface of the water and you 
will see tiny waves in the 
water, following your finger 
as you move it around the rim 
of the glass. Experiment with 
water levels to find the best 
combination for 'beats'. Chris 
Churchley 'lent us a hand' 
(actually two hands) for this 
demonstration photograph. 
Left: Eric Wiebe 'makes 
waves' on the water in a 
wine glass. Vibrations of the 
glass are transferred to the 
water in the wine glass. 
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New at the BIG Little Science Centre 

 
 

Dr. Dave McKinnon is shown with his new masterpiece, a device you must see (and try out) to fully appreciate. 
Cartoonist Rube Goldberg would love this product. Now we must come up with a name for this gadget. 
 

Special Thanks! 
 

   To students at Summit Elementary School (especially Betty Jakel's class) who earned 
nearly $300 from the sale of used books, and contributed their earnings to the BIG Little 
Science Centre. Thanks for your generous support, Summit Elementary! 

 
   To Dr. Dave McKinnon, who designed, built and donated the extremely popular new  (as 

yet un-named) "Rube Goldberg-like" device.  
 
   To the Chemical Institute of Canada, who donated $1,000 to the BIG Little Science 

Centre. 
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Join the  BIG Little Science Centre Society! 
 

Fill out this form and mail it and your check for $20  
(made out to BIG Little Science Centre Society) to  

BIG Little Science Centre Society, c/o 962 Sicamore Drive, Kamloops, BC V2B 6S2. 
 

You will be placed on the membership list and receive our newsletter. 
 

  _____  I wish to become a NEW MEMBER of the BIG Little Science Centre Society. 
 
  _____  I wish to RENEW MY MEMBERSHIP in the BIG Little Science Centre Society. 
 
 ______ I wish to make an ADDITIONAL DONATION of  $_______, for which I shall receive      
              an income tax receipt for my charitable contribution to the society. 
 
 Name _______________________________________  
 
 Phone________________________ 
 
 Address __________________________________________ 
 
 __________________________________________ 
 
 ______________________________________Postal Code __ __ __ __ __ __ 
 

E-mail Address <         > 
                            

Fax _____________________________   Date__________________________________ 
 
 

 

Next BIG Little Science Centre Society Meeting 
Thursday May 5 , 2005 

7:00 P.M. in the Isaac Newton Room 
David Thompson Elementary School 

 

 

Spring Open House April 16 
Please mark your calendar now!

 

Total Newsletter Circulation Count to March 7 2005: 129
Visitor Count since September 2004: 3,159 

Visitor Count since Opening in February, 2000: 19,087 
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BIG Little Science Centre 
SSSPPPRRRIIINNNGGG   OOOPPPEEENNN   HHHOOOUUUSSSEEE   

 
 

SATURDAY APRIL 16 from 11 AM to 4 PM 
at David Thompson Elementary School in Westsyde 

 
Over 100 Hands-on Stations  

plus Special Demonstrations all day! 
 

Admission by Donation 
Information? Contact Gord Stewart at 319-0689 


