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

 

 
 

Alex Schreiner, a Grade 7 student at St. Ann's Academy, examines a variety of mineral 
specimens through a stereomicroscope. Science teacher Margaret Langevin brought 50 students 
to visit the centre.  This new display at the BIG Little Science Centre was constructed by 
director Jim Hebden. The microscope is on loan from South Kamloops Secondary School.  
 

Science Centre Looking for an Executive Director! 
  

The time has come! The BIG Little Science Centre will soon have a full-time, paid Operator. 
The title for the new position is Executive Director. The position is now being advertised in 
local newspapers and on our website, which is at: 

<www.biglittlesciencecentre.org>. 
If you or someone you know might be interested in filling this challenging and rewarding 

position, please read the advertisement on the back cover of this newsletter. 

Everyday Chemistry 



2 

An Introduction to Minerals: Native Elements 
Jim Hebden, PhD 

 
A mineral is a naturally occurring inorganic substance with a definite chemical composition. ('Inorganic' 
means a substance containing no carbon, with a few exceptions such as graphite, diamond, carbon 
monoxide, carbon dioxide and a class of compounds called carbonates.) For example the most common 
mineral on earth is water. Huh? Water is a mineral?  Yup! "But I thought minerals were things that 
miners dug out of the ground!" Well, that’s partly true, but ice and liquid water ARE naturally occurring 
inorganic substances with a definite composition - H2O - so they are different forms of the mineral 'water'.   
 

Before we go much further, let’s define some common terms used by mineralogists (people who 
study minerals).  An element is a pure substance containing only one kind of atom.  For example, 
sulphur is an element made of sulphur atoms and no other kinds of atoms. A compound is a pure 
substance made from two or more different kinds of atoms present in a constant proportion.  For example, 
'halite' is a mineral compound made of pure sodium chloride, NaCl, or 'table salt'. A native element is 
an element that occurs in a pure form in nature, such as gold.  Since most types of minerals are actually 
compounds, native elements are relatively rare. Crystals are very pure minerals that have grown in the 
shape of columns, needles, prisms, cubes, pyramids, etc. in cavities in the surrounding rocks.  Crystals are 
highly prized for their beauty. A rock is a large mass of one or more different minerals, usually having no 
definite composition. For example, obsidian is a glassy rock formed when lava cools quickly and 
sandstone is a collection of many types mineral grains, cemented together to form a solid mass. An ore is 
a mineral or mixture of minerals that is used as a raw material for the extraction of a particular element.  
For example, iron ore is usually a mixture of several iron-containing compounds and is used for the 
production of iron metal.  
 

The subject of minerals could occupy many editions of Everyday Chemistry, so this time I am 
restricting myself to native elements. I am an amateur mineral collector and have collected many 
interesting tidbits about minerals, some of which you might find interesting. 
 

Iron is very common in compounds such as iron oxide, iron carbonate and iron silicate, but is 
very rare as pure native iron.  An interesting thing about native iron is that it is soft enough to be cut with 
a knife. Most native iron on earth is the result of a meteor impact but a few locations in Greenland, 
Germany, Ontario and Lillooet, BC are non-meteoric sources of this rare mineral.  Native iron is rare 
because it quickly reacts with air and water to form iron compounds (rusting), and therefore native iron 
only occurs under special conditions that prevent water and air reaching and reacting with the metal.  
(Since microscopic cracks in solid rock extend thousands of feet below the surface, water and air can 
usually react with, and change, minerals in the top few thousand feet of the earth’s surface.)  
 

Native copper is not as rare as native iron but is equally interesting.  Afton Mine, just to the west 
of Kamloops, contained deposits of native copper which formed between the cracks of the surrounding 
rock.  The Keweenaw Peninsula in northern Michigan is the site of a massive lava flow that spewed out 
pure liquid copper metal over a 200-mile long distance.  Some of the melted copper sank into the 
underlying ground, solidifying and completely encasing the underlying pebbles and rocks.  One chunk of 
copper was bigger than a large two-story house!  Because the big chunks of copper were so difficult to 
break up, melt, or mine, the area was eventually left as a special park. 

 
Mercury is a liquid metal found, on rare occasions, in little puddles and globules in the cavities 

found in rocks containing cinnabar, which is mercury sulphide.  The liquid mercury is usually created as 
a result of the surrounding rocks having been heated to high temperatures.  In a few locations, the size of 
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these puddles has exceeded several tons! There are a few locations near Lillooet, BC where native 
mercury can be found. 
 

Gold is probably the best-known native element and is highly prized for its beautiful shiny 
yellow colour.  Gold has several interesting properties other than looking good as jewelry.  Gold is one of 
the heaviest (densest) elements known: it is 2-1/2 times heavier than a block of iron of the same size.  
Prospectors take advantage of this density when they swish gold-bearing sand in the bottom of gold pans, 
letting the gold sink to the bottom so they can wash out the lower-density rocks.  Gold is also one of the 
most malleable metals known, which means gold can be hammered into extremely thin sheets.  Finally, 
gold is almost completely unreactive, so that a gold spoon recovered from a sunken Spanish galleon after 
several hundred years will look as good as the day it was made. Scientists have found that areas in the 
Yukon that had been thoroughly mined for gold are now growing more gold!  The scientists found that 
the ground water contains tiny amounts of dissolved gold and bacteria living in the area actually coat 
themselves in gold blankets, so that as the bacteria continue to multiply, the gold deposits are growing 
back in substantial amounts. 
 

Platinum is even more rare and expensive than gold, and has been found in the Tulameen River, 
just above Princeton, BC.  Platinum is 10% more dense than gold, melts at very high temperatures and is 
extremely tough and non-reactive.  This non-reactive nature makes platinum useful for coating the inside 
of rocket nozzles. Many centuries before metalworkers in Europe were able to melt platinum and 
therefore thought the metal to be almost worthless, Aztec metalworkers found a way to make platinum 
into beautiful jewelry. 
 

Sulphur is one of the most common native elements.  Beautiful semi-transparent yellow crystals 
of sulphur are frequently found around the top of volcanoes as a result of sulphur gas condensing in a 
yellow coating around the top of the volcano.  Huge deposits of more or less pure sulphur also are found 
300-400 feet below the surface in Louisiana and Texas.  One of the many interesting things about sulphur 
is that some bacteria use hydrogen sulphide, a stinky and highly poisonous gas that smells like rotten 
eggs, as a food source.  The hydrogen sulphide erupts out of volcanic vents, sometimes deep in the ocean. 
After the bacteria have made a meal of the hydrogen sulphide, they leave behind pure sulphur and it is 
this sulphur which is found in vast deposits in certain regions.  
 

Native carbon exists in two important forms: diamond and graphite. Graphite is used as a 
lubricant because it is so slippery and it is used to make pencil 'leads' because it easily flakes off, 
leaving a gray mark on paper. Diamond is the hardest substance known and graphite is one of the least 
hard.  Diamond is transparent and more or less colourless, while graphite is dark gray and opaque. 
Diamond is a poor conductor of electricity, while graphite is a good conductor: if a black pencil line is 
drawn on paper, the graphite in the pencil mark can be used in place of a copper wire to make an 
electrical circuit. Diamond’s structure consists of a strong 3-dimensional network of atoms connected to 
each other, while graphite’s structure is a series of flat sheets resembling the connected hexagons of 
chicken wire.  Each flat graphite sheet lies on top of another and the sheets easily slide over top of each 
other, creating a slippery feel.  Many years ago, a rich chemist was able to prove that a diamond was 
made of pure carbon when he burned a diamond in oxygen and found that the diamond burned 
completely, producing only carbon dioxide.  Although we exhale carbon dioxide, it doesn’t mean we are 
burning diamonds inside us, even if some mothers refer to their children as precious gems! 
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Mineral Paint Colours 
by David McKinnon  PhD 

 
In a paint store, we are confronted by an almost infinite variety of shades and colours, which 

reflects the success and scope of modern colour chemistry. In earlier centuries the choice of colour 
was much more limited and painters had to rely on natural mineral pigments. Later, as technology 
improved, these were gradually supplemented or replaced by synthetic inorganic pigments and in 
modern times by organic-based materials. Unfortunately, organic based colours can be much less 
stable. For a material to be coloured, it must absorb light, and this light energy can cause undesirable 
chemical changes. 
 

The iron oxide/hydroxide series (the actual nature depends on the valency of the iron and the 
amount of hydration) have a range of the colour palette from light yellow through orange to dark red 
and even black.  The lighter coloured ones are called ochres. These compounds are cheap and are 
permanent colours, but have a low colouring strength.  Limonite gives a yellow pigment called called 
French Ochre. Heating these ochres deepens the colour by loss of water.  
 

Lead chromate, cadmium sulfide and arsenic sulfide (Realgar) are all bright yellow, but are 
all very toxic. 
 

Natural iron-containing clays, the siennas have deep red colours. Powdered haematite, an 
iron ore, makes dull red pigments. Its various shades are called Indian Red, Venetian Red or 
Tuscan Red. One of the lead oxides, (red lead) has a brilliant scarlet colour, and it is still used in rust 
proofing paints. Mercury sulfide, from the ore cinnabar, gave Vermilion Red, but it is toxic. 
 

The umbers are brown coloured earth pigments that contain manganese compounds. 
 

White pigments were based on gypsum (calcium sulfate) or chalk (calcium carbonate). Lead 
carbonate, manufactured from metallic lead, gave an intense white colour with good covering 
properties, and until relatively recently was present in many paints. However, these are toxic and the 
use of lead carbonate use has been discontinued. It is mostly replaced by non-toxic titanium oxides 
(the mineral rutile).  Zinc oxide, called Chinese white can also be used.  
 

Blacks could be made from finely ground charcoal or iron (ferrous) oxide. Copper 
compounds give various greens. Malachite is a green copper carbonate/hydroxide ore. Azurite is 
also a copper carbonate, but is blue-green. It is rather unstable and can turn greener as it changes to 
Malachite, or become darken by loss of moisture. Verdigris, basic copper acetate, was produced 
artificially from copper and acetic acid.  
 

Complex iron silicates called Glauconite range in colour from green-gray to blue-green and 
were the basis of the 'Terre Verte" or Verona Green colours. These contain iron in the ferrous form. 
Weathering of the ore produces red or yellow tinges due to ferric iron oxides. Nowadays chromium 
oxide can be used.    Cobalt Green, a mixed cobalt /zinc oxide, is common. 
 

The mineral Lapis Lazuli, also called Lazurite, (known from ancient times) and gave an 
intense blue pigment called Ultramarine Blue. Chemically, this is a complex aluminium iron 
magnesium silicate. The preparation of the pigment from the ore was complex and thus costly. Later, 
as technology was able to produce more pure metals, glass manufacturers produced a finely ground 
bright blue cobalt glass called smalt.  Cobalt Blue is a stable mixed cobalt/aluminium oxide. An 
intense blue pigment, a complex iron cyanide compound called Prussian Blue, was discovered in the 
early 1700's.    
 

Most of these pigments are stable, although some are degraded by acids or bases or polluting 
atmosphere. Lead based paints darken when exposed to sulfur compounds due to the formation of 
lead sulfide (black). Verdigris decomposes with the release of acetic acid that can attack delicate 
materials. 
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Science Fun for Your Family 
Spilled Milk? 

 
A container of water has a hole in the side. Will water leak out of the hole faster 
when the container is stationary or when it is in free fall?  

 
You need:  
 

1 large pitcher or pail of water. 
2 milk cartons, the same size, with the tops cut off. Drill or punch identical holes in 
the sides of the cartons, as in the diagram above. 
 
What to Do:  
 

1.  Working with a partner outdoors, fill both milk cartons to the same level with 
water. Seal each of the holes with a finger until you are ready to start the 
experiment. 

2.  One of the cartons will be held still while water is allowed to pour out of the 
hole. The other carton will be allowed to fall to the ground after the seal is 
removed. Predict what will happen. Will water escape faster out of the 
stationary carton or out of the free-falling carton? 

3.  Test your prediction. 
 
When the second carton of water is dropped, both the carton and the water it 
contains are in free fall; both accelerate downward at the same rate, due to the 
force of gravity. 
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Who Are Our Directors? 
 

 
 

Terry McQuillan 
 

Now retired, Terry McQuillan was the founding partner and CEO of Urban Systems Ltd Consulting 
Engineers, Planners and Landscape Architects from 1975-92.  Since joining the BIG Little Science 
Centre Board of Directors in 2003, Terry has been involved in lease negotiations with School District 
73, several fund raising initiatives, business plan development and staff recruitment activities. 

As long-term Westsyde residents, Terry and Joan first met Gordon Gore in his capacity as an 
educator at Westsyde Secondary School. All four of the McQuillan children attended WSS. 

 
Terry got involved with the BLSC Society for two main reasons: 
1. He believed that Gordon Gore and his Science Centre were making a valuable contribution to the 

community and with more support, could accomplish even more, and 
2. He was persuaded by Gordon and several other Directors that his professional engineering 

background and business experience would be helpful in moving the Society forward. 
 
Terry's main role is to work with other members of the Society and the Board of Directors in 

developing long-range plans and in raising money to support expanded programming and exhibits. He 
hopes that the Science Centre will evolve into a centre of excellence engaging kids in science at an early 
age and helping maintain/develop their interest through elementary, secondary and post-secondary 
training. He would like to see the Centre showcase projects and initiatives undertaken by students, the 
broader science community, government and industry. 

 

Special Thanks to the following individuals who have recently made generous 
donations of cash or useful items to the BIG Little Science Centre: Mike and Frima Rosen 
(Montreal), Bill Gaal (Prince George), Ann Ellsay and Diane Pernitsky (Chilliwack) and Joe 
O'Hara (Kamloops). 
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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 March 3, 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 January 11, 2005: 127
Visitor Count to January 11 2005: Since September 2004: 2,426

Since Opening in February, 2000: 18,154
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BIG Little Science Centre 
 

The BIG Little Science Centre is a volunteer-driven, non-profit society located within David 
Thompson Elementary School in Kamloops. Since opening in 2000, the Centre has been 
visited by over 18,000 people, with 5,500 in 2004 alone! 

 

EXECUTIVE DIRECTOR POSITION 
The BIG Little Science Centre is growing up! Our programming will be expanding and our 
audience growing. We need the talent and passion of an extraordinary individual to work with 
the Board of Directors and our volunteer base to execute an ambitious business plan. We are 
looking for a full-time, multi-talented team leader.  

As the successful candidate, you will report to the Board of Directors and be responsible 
for all aspects of the day-to-day operation of the Centre including administration, programming, 
revenue generation and marketing. You will work with and coordinate the activities of volunteers 
who contributed over 2,000 hours of time to the operation, development and governance of the 
Centre last year.  

You will bring the following (and more) to this opportunity: 

- Team leadership skills 
- Strong interpersonal and communication skills 
- A keen interest in working with children 
- A passion for science and education 
- Strong administrative skills 
- An entrepreneurial spirit 

A postsecondary education or training in a relevant field is required.  

A criminal record check will be conducted.  

For further information on this opportunity and the BIG Little Science Centre, visit our 
website at www.biglittlesciencecentre.org, or e-mail Jim Hebden at jhebden@shaw.ca or pick up 
an information and application package at the office of David Thompson Elementary School, 
1051 Pinesprings Road, Kamloops.  

Written applications will be received by the undersigned until 5:00 p.m., January 26, 
2005.  Applicants are encouraged to complete the candidate questionnaire shown on the website 
and submit it with their application. 

Dr. Jim Hebden 
Vice-President, 
BIG Little Science Centre Society, 
1051 Pinesprings Road 
Kamloops B C V2B 7W3 


