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BIG Little Science Centre 
Newsletter 45  July 2004 

 
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.netT
 

Science Centre Stays at 'DT'! 
NEWS RELEASE 

June 28, 2004 
FOR IMMEDIATE RELEASE 

 
-BIG Little Science Centre and School District 73 Partner for 3-Year Lease- 

 
The BIG Little Science Centre Society and School District 73 are pleased to announce an 
exciting partnership aimed at enhancing and expanding the current Science Centre.  Building on 
the past success of the Centre, which has been housed in the David Thompson Elementary 
School for several years, the School District has agreed to provide additional classroom space at 
David Thompson for exhibits, instruction areas and hands-on displays for three years.   
 

Over the term of the lease, the Society will be making significant financial investments in 
expanding programming and displays with the generous assistance of major supporters including 
BC Hydro and Natural Sciences and Engineering Research Council of Canada (NSERC).  
This will enable the Society to confidently continue to invest time and energy into expanding 
exhibits and displays as well as eventually hosting the public outside of regular school hours.  
Until now, visits to the Centre have been largely available only to students within the School 
District. 
 

The partnership ensures the on-going enrichment of science in the community and 
demonstrates the commitment of the Board of Trustees and staff of School District 73 as 
advocates, supporters and creative leaders in the field of science education.   
 

The BIG Little Science Centre Society was established in October 2002 and has been 
working with Gordon Gore, the founder, visionary and current operator of the Centre.  Over 
15,000 visitors have experienced the amazement and entertainment provided by the hands-on 
exhibits and enthusiastic volunteers who provide the energy and vitality that make the Centre 
such a special and memorable place to visit. 
 

For more information contact Thérèse Zulinick, Director with the BIG Little Science 
Centre (250) 374-8311 or Dr. Terry Sullivan, PhD, Superintendent, School District 73 
(Kamloops/Thompson), (250) 374-0679. 
 
 

-END- 
Action at the BIG Little Science Centre 
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The BIG Science Show at David Thompson Elementary School June 21 
2004 

 

 
Ken Schroeder Photo 

Tug-of-War! Two young fellows try to pull apart two rubber suction cups (used for moving 
glass windows). To pull the cups apart against air pressure requires a force of about 90 pounds. 

 

 
Ken Schroeder Photo 

Unfair contest! 
Mrs. Trestain had to blast the Styrofoam™ target off the table before Steve O'Hara did. 
We played a mean trick on Mrs. Trestain. Her 'target' was loaded with heavy steel balls. 
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Ken Schroeder Photo 
Colourful Chemistry 

 
Jim Hebden 'magically' makes a red liquid out of two clear liquids.  

Steve O'Hara and Phillip Charbonneau look on. 
 

        
 

Ken Schroeder Photos 
 

Left: Gordon Gore shows how to get a hard-boiled egg inside a milk bottle using air pressure. 
Right: Eric Wiebe demonstrates the 'croaking frog'. 
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In Clover 
by David McKinnon PhD 

 
The strong sweet scent from fields of sweet clover (Melilotus alba) can be quite distinctive and is very 
characteristic of summer days. Most of the odour is due to a chemical compound called coumarin, which 
incidentally is also responsible for the pleasant odour of sweet grass (Hierochloe odorata). Some years 
back I used some coumarin in my laboratory and every time I opened a bottle the smell reminded me of 
glorious summer days, even in the depths of a Winnipeg winter.  
 Sweet clover is normally no problem when used as a cattle forage, but if the hay from sweet 
clover has been improperly cured such that it goes mouldy, the coumarin is converted to a compound 
called dicoumarol. There are indications that coumarin has some liver toxicity when eaten, but 
dicoumarol is more dangerous. Cattle that eat spoiled hay containing dicoumarol suffer anaemia and 
become weak from haemorrhages in their joints and muscles. Dairy cattle may produce bloody milk. The 
animals may even die from relatively minor injuries. This is because dicoumarol is an anticoagulant, i.e. 
it affects the clotting of blood.  

The reason is that dicoumarol interferes with the enzymes that control the interconversions of 
various forms of Vitamin K, which is necessary for the synthesis of prothrombin, the clotting factor in 
blood. A sequence of biochemical processes leads from prothrombin to the final formation of a blood clot. 
Affected animals can be treated with Vitamin K 
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The compound called warfarin (also called coumadin) has medical uses. It has a structure related 
to dicoumarol, and also acts as an anticoagulant. Although our blood needs enough clotting factor to 
protect against blood loss from even minor injuries, loose blood clots in arteries as a result of operations, 
injury or medical conditions are serious health risks, and can be reduced by taking 'blood thinners' such as 
carefully controlled amounts of warfarin. Maybe you don't want to know the next part, but in much larger 
amounts warfarin is used as a rodent poison! They bleed to death internally.  
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You can see the family resemblance of these compounds from their structures. 
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 Science Fun for the Family 
 

Homemade 'Batteries'* 
 
An electric cell is a device that produces a steady supply of electric current. The ingredients of 
an electric cell are simple: any two different metals separated by a conducting solution. Of 
course, some combinations of metals and conducting solutions work better than others. You can 
make simple electric cells at home using readily available materials.  
 

    

 
 
 
 

                   Figure 1 

 
Figure 2    
 

Figure 3 
 
*Strictly speaking, a battery is a combin
In Figure 1, a simple cell has been created using  
(a) a 10 cm length of thick, bare copper wire,  
(b) a 10 cm length of iron wire (a straightened steel 

paper clip will work) , and 
(c) a lemon.  
 

A very sensitive current meter is used to indicate
that there is electric current coming from the lemon
'battery'*. (This instrument, a galvanometer, has a scale
in microamperes (µA).  A microampere is one millionth
of an ampere.)  
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In Figure 2, a large galvanized (zinc coated)
nail and a length of bare copper wire are
inserted in an orange. A multimeter is
connected to the nail and to the copper wire.
The multimeter reads approximately 1 volt.
The voltage is a measure of the energy
supplied to each unit of electric charge
delivered by the 'battery'*. 
  

Figure 3 a digital multimeter indicates a voltage 
just less than 1 V for the same cell as Figure 2. 

hat to Do 

y not experiment for yourself with different 
binations of metals and different safe 

ducting solutions (e.g. juices, pop). Find out 
ich combinations provide the highest voltage. 

 

o or more electric cells in series or parallel. 
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Everyday Chemistry 
Jim Hebden, PhD 

 

You Are Radioactive! 
 
Elements are made of collections of identical atoms, each of which has its own special weight. Chemists 
call this weight the atomic mass. For example, a piece of sodium metal contains a huge number of 
identical sodium atoms, each of which has an atomic mass of 23, whereas a chunk of aluminum metal is 
made of large numbers of identical atoms having a mass of 27. Every chemical element has different 
versions called isotopes. Isotopes are versions of atoms that are identical in every way except for their 
atomic masses. For example, most hydrogen atoms found in nature have an atomic mass of 1, but there 
exists an isotope of hydrogen with an atomic mass of 2, and it is possible (using a nuclear reactor) to 
make an isotope of hydrogen with an atomic mass of 3.  

All living things (including you and I) contain carbon atoms, whose atomic symbol is “C”. Most 
of the carbon in our bodies consists of carbon isotopes with a mass of 12. Chemists use the symbol C-12 
(pronounced “carbon twelve”) to show they are talking about the version of carbon with a mass of 12. In 
addition to C-12, our bodies also contain a small amount of C-13, a heavier isotope of carbon with a mass 
of 13. Both C-12 and C-13 have virtually identical chemical properties and our bodies use them 
interchangeably. In addition to the other two isotopes of carbon, all naturally occurring samples of carbon 
contain a tiny amount of a third isotope, C-14. This isotope is heavier than the other two, which is evident 
from its atomic mass, but there is another important difference: C-14 is radioactive. That means every 
living thing, your self and myself included, is radioactive! 

Before going further, we must understand what radioactivity is. An atom consists of one or more 
negatively charged electrons surrounding a tiny atomic nucleus made up of one or more positively 
charged protons.  Most nuclei also contain one or more particles called neutrons, which have no electric 
charge. For each element there is a more-or-less optimum number of neutrons in its nucleus.  However, 
some isotopes have too few or too many neutrons, which causes the nucleus to become unstable.  The 
situation is somewhat similar to a juggler who can juggle a maximum of five balls and is suddenly thrown 
a sixth ball.  For a short time, the juggler may be able to keep all six balls in the air, but eventually the 
juggler fails and the balls fall to the floor. If a nucleus is radioactive, the nucleus exists for a period of 
time and then suddenly it decomposes.  Some nuclei decompose by splitting into large chunks (nuclear 
fission) and some decompose by giving off alpha particles (which are helium nuclei), or beta particles 
(which are high energy electrons) or gamma particles (which are little blasts of pure energy). Highly 
radioactive isotopes have a short half-life and decompose quickly, whereas slightly radioactive isotopes 
have a long half-life and take a long time before they decompose.  The half-life is the time it takes for 
half of the atoms in a sample of a radioactive isotope to decompose. It is impossible to predict when a 
particular radioactive atom will decompose; all that can be known is the length of time it takes for half of 
the atoms in a sample to “go bang”.   

Let’s look at some examples.  A sample of H-3 (the radioactive version of hydrogen used in the 
hydrogen bomb and medical research) has a half-life of 12.3 years. On average, in a one gram sample of 
H-3, the number of atoms which decompose each second is 517,000,000,000,000 (517 trillion)! On the 
other hand, naturally occurring uranium is mostly U-238, which has a half-life of 4.46 billion years.  On 
average, in a one-gram sample of U-238, the number of atoms that decompose each second is 18,000. 
(18,000 atoms per second may sound like a large number, but it is actually so small that we usually ignore 
the radioactivity of U-238.) 

Now, recall that I said you contained radioactive carbon. Before you run screaming into the 
streets about being radioactive and looking to sue someone, calm down. I have good and bad news for 
you. The bad news is that you also have tiny amounts of radioactive isotopes of beryllium, bismuth, 
indium, lead, potassium, radium, rubidium, tantalum, tellurium, thallium, thorium, uranium, vanadium 



7 

and zirconium. The good news is that the total amount of radioactivity in your body is extremely small 
and almost all of it occurs naturally and is quite harmless. The greatest risk that radioactivity poses to us 
is damage to our genetic material (DNA), but our bodies are able to repair routine damage to our DNA 
and can easily cope with the slight amount of damage from this natural radioactivity.  

By the way, substances that are radioactive usually don’t glow in the dark. The exceptions are 
pure samples of some radioactive elements such as radium and promethium, which do glow slightly in the 
dark.  Some uranium minerals are fluorescent and glow when exposed to ultraviolet light, but so do many 
other non-radioactive substances such as your teeth! 

Most people believe radioactivity is bad, bad, bad … but, in fact, radioactive substances have 
helped us in many ways.  First, the fact that our earth is not a cold and lifeless blob of stone whirling 
through space is due to natural radioactivity in the earth’s core, which gives off enough energy to keep the 
core in a hot, liquid state and allows continental drift to continue. In addition, all stars – our sun included 
– shine because of a nuclear reaction called nuclear fusion. A list of all the beneficial uses of 
radioactivity would take many, many pages to describe, but here are just a few. If you have a smoke 
detector in your house — and you should! — the detectors frequently use tiny amounts of the radioactive 
element americium. Medical research frequently uses radiation from radioactive isotopes in combating 
cancer, diagnosing and treating thyroid problems, and finding out how much damage has been done by a 
heart attack.  Chemists use radioactive isotopes to find out how drugs work in our bodies and how to 
improve the drugs. Physicists use a process called neutron activation analysis to analyze the composition 
of priceless objects in a non-destructive way. Geologists and archeologists use radioactive decay rates to 
find the ages of rocks and ancient objects such as wood found in old tombs and buried houses. Aircraft 
technicians use radiation to spot tiny stress fractures in the metal of airplanes, which allows replacement 
of defective metal parts before they break. 

Here is a piece of trivia that might surprise you.  The most valuable water in the world is not 
some super-pure water created in a laboratory; it is some rust-contaminated and stinky water that was 
found in North Africa many years after the end of World War II. The rusty water was part of a forgotten 
supply cache left behind in the desert when the German army retreated.  What makes the water so 
valuable is the fact that it is the only water in the world that has not been contaminated by radioactive 
fallout from atmospheric testing of nuclear weapons and so is used to determine the natural “background” 
levels of radioactivity in water.  
            Here is another piece of trivia that should frighten you if you smoke cigarettes or cigars.  Take a 
sugar cube, hold it in a pair of pliers (or impale it on a straightened paper clip) and hold the flame from a 
match under the cube to try to set it on fire.  Nothing happens except for a little melting and a slight 
browning.  Now rub some cigarette ashes on at least two sides of another sugar cube and repeat the 
experiment, holding the match so the sides of the sugar cube covered by ashes are in the flame.  The sugar 
will burn briskly with a blue flame. Why?  Well, tobacco is grown in soil that contains small amounts of 
uranium; the tobacco leaves absorb small amounts of this uranium. (The uranium is a trace contaminant in 
the phosphate fertilizers used to grow the tobacco.) A tiny amount of the uranium in the cigarette 
undergoes radioactive decay to form radioactive thorium and small amounts of radioactive radon gas and 
radioactive lead. The tiny amounts of thorium in the cigarette ashes act as a catalyst to promote the 
burning of the sugar. The presence of the uranium, thorium and lead makes cigarette ashes sufficiently 
radioactive that any well-used ashtray is also made radioactive.  In addition, the radioactive radon gas is 
inhaled into a smoker’s lungs and is a powerful carcinogen (cancer causing agent).  Tell that to someone 
you know who smokes! (I wonder if a smoker’s lungs glow in the dark?)  

 

British Columbia Science Teachers' Association Recognizes Dr. Hebden 
 

The BCScTA recognized Dr. Jim Hebden at their spring Catalyst convention with its 
Outstanding Service Award. With the award comes a $200 donation to the BIG Little Science 
Centre Society. Dr. Hebden is vice president of the society. Congratulations, Jim Hebden. 
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Word Find #2 
BIG Little Science Centre 

Len Chapman 
 
To solve this puzzle find in the diagram the words listed above the diagram. These 
words can be located by reading forward or backward, horizontally, vertically or 
diagonally, but always in a straight line. Some of the letters are used in more than 
one word and some are not used at all. 
 
ACTION   AMBULANCE     BENZENE     BUBBLES   CAMERA      
DETERGENT      ECLIPSE       FORCE     GORE      GYROSCOPE      HOOP      
IMAGE      INERTIA      LEVER     MAGIC SAND      MEGAPHONE     
MIRAGE      OXYGEN     PENDULUM      PINHOLE       PLASMA      PYRITE      
QUARTZ      SOAP BUBBLES     STATIC     SYMMETRY      UMBRA     
VOLTA    WINE 

 
F W I N E R T I A E T I R Y P
O P O O H K A R D M U C Q N I 
R G Y R U S C O O P S U S K M
C D N S O I M A G E A A E O L
E D I O P D Y F C R B N L E B
D N U A I G C N T W O L V P E
E A C P R T A Z P H N E O O N
T S I B H L C E P N R G L C Z
E C T U U U N A C I T A T S E
R I F B O D G O R E G R A O N
G G M B U E J X D F S I V R E
E A P L M A N Y R T E M M Y S
N M U E B R O G J M I R A G E
T M G S R E I E L O H N I P G
A R E M A C T N E C L I P S E
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McGowan Park Elementary Grade 2 student Jayna Law sent us this drawing of her favourite 
display at the BIG Little Science Centre. She obviously really likes our carbon dioxide rocket. 
Thanks, Jayna. 
 

Chemistry in the News 
 
Police investigators recently determined that the mysterious May 25 Translink bus incident in 
Vancouver that sent numerous people to hospital was caused by exposure to methyl chloride, 
also known as chloromethane or monochloromethane. This compound has many uses in the 
chemical industry, and police are attempting to identify a suspicious individual who, as he left 
the bus, warned the bus driver of impending serious discomfort. Chloromethane is toxic, and 
exposure to it in large concentrations can be fatal. 
 

                         

Methane gas (the main ingredient in 
natural gas) [Figure (a)] is CH4. Small 
amounts of methane are always present 
in the atmosphere. A molecule of 
methane consists of 1 carbon atom (C) 
bound to 4 hydrogen atoms (H).  In 
chloromethane (CH3Cl) [Figure (b)] 
one of the hydrogen atoms in methane 
is replaced by a chlorine atom (Cl).   

 
The bus driver, a passenger and two paramedics were treated in hospital for severe nausea. The 
bus driver had noticed an unusual odour in his bus as he approached Vancouver from Richmond. 
 

(Some information from Vancouver Province Sunday June 27 2004) 
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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__________________________________ 
 

 
Upcoming BIG Little Science Centre Society Meetings 

Thursday July 8, 7:00 PM  
Thursday August 5, 7:00 PM  

David Thompson Elementary School Library 
Official Visitor Count to June 30, 2004: 5,138 since September 2003 

15,724 since February 2000 
Current Paid Member Count:  100 

 
 

An Invitation to All Members 
 

Monthly meetings of the BIG Little Science Centre Society are open to all paid 
members and potential members. If you would like to be part of important 
decisions made at these meetings, please join us and voice your opinions. Meetings 
are normally held the first Thursday of every month. 

 


