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BIG Little Science Centre 
Newsletter 23   September 2003  

 
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
 

 

 
 

When Daniel Swan walked into the BIG Little Science Centre wearing this shirt, we just had 
to show Daniel and his Heffley Creek Elementary classmates how to create the Moiré patterns 
used for the design. This photo was taken a few years ago when teacher Keith Chambers 
brought his extremely keen class to visit the Centre. 

Science Fun for Your Family 
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Mimosa   (The Sensitive Plant) 
 

 
 

Figure 1  Mimosa Pudica 
 
You Need 
 
1 mimosa pudica (sensitive plant) 
1 stopwatch or a clock with a ‘seconds’ hand 
1 toothpick 
1 lightproof box that will cover the entire plant 

 
The plant you will experiment with is called the 
Sensitive Plant, for reasons you shall soon see. 
The mimosa is native to Central America. In this 
experiment, you will investigate how the 
Sensitive Plant responds to a number of stimuli. 
A stimulus is something in the environment that 
has an effect on a living thing, or on a part of a 
living thing. 

Seeds of the mimosa take a long time to 
germinate. Start them at least 2 months before 
you plan to do this experiment. Seeds are 
available from nurseries. Buy several packages. 
One trick for speeding their germination is to put 
the seeds in the freezer overnight, then pour 
them into a cup of boiling hot water the next 
morning. This cracks the thick seed coat, but 
does not harm the plant-to-be. 

Punch pencil-size holes in the bottoms 
of several Styrofoam™ coffee cups. Fill them 
with potting soil and plant a couple of seeds in 
each one. Water regularly. Within about 10 
days, you should see the seedlings. 

 
What to Do 

 
1.  Very, very carefully carry a potted 

mimosa plant to your work area. (It 
really is very sensitive.) If necessary, 
wait a few minutes while it recovers 
from the shock of being transported. 

2.  Blow very gently on the leaves of the 
plant. Note how it responds to the 
stimulus of a gentle wind. 

3.  (a)  Use a toothpick to gently touch 
various parts of the plant. Notice how 
the plant responds. How are the leaves 
affected? How are the stems affected?  

  (b) Draw a sketch showing a typical 
branch before and after it is touched. 

4.  Use a stopwatch or a watch with a 
‘seconds’ hand to measure how long the 
mimosa takes to respond to the stimulus 
of touch. 

5.  Measure how long it takes, in minutes, 
for the mimosa to recover after it is 
disturbed by a gentle touch or by a 
gentle wind. 

6.  (a)  Predict how the mimosa will react 
when it is removed from the light and 
placed in a dark place. 

  (b)  Cover the whole plant with a 
lightproof cardboard box, or move it very 
carefully into a dark cupboard. Examine 
the plant after it has been in darkness for 
at least 15 minutes. (If necessary, leave 
it in darkness for a longer time.) 

 

Challenges! 
 
Will the mimosa react to other stimuli? 
     Design experiments that will test the response 
of the mimosa to heat and cold. Consult with an 
adult to see if the experiments can be done 
safely with available materials. Then, do the 
experiment. 
     List as many stimuli as you can which you 
think might cause the mimosa to respond. For 
example, would the odours of perfume or other 
safe household chemicals affect the mimosa? 
Would changes in temperature, or static 
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5.  What question or questions would you 
like to have answered about this plant, 
that your experiments did not answer? 

electricity, or bright light from a camera flash, or 
a strong magnet affect the plant? If convenient, 
test the effects of as many of these stimuli as 
possible.  
     Over time, watch your mimosa grow and, 
later, flower. Keep it in a place that is brightly 
lit, but not too hot and sunny, and water it 
regularly. Find out all you can about this 
interesting plant. 

 

 

Think About It! 
 

1.  Write a sentence or two describing the 
way the mimosa responds to the stimulus 
of touch. 

2.  How might the mimosa’s response to 
touch (including wind) help the plant 
survive in nature? 

3.  To which stimuli did your mimosa 
respond? 

4.  In your opinion, what is the most 
interesting fact about the mimosa? 

 

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. 

ρ  I wish to be a member of the BIG Little Science Centre Society. 
 
Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 

E-mail Address <                             > 
 

Fax _____________________________   Date__________________________________ 
 

Benzene 
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by  David McKinnon,  Ph.D. 
 

(A little history, a little chemistry and a little philosophy!) 
 
In organic chemistry, there are several main types of hydrocarbons (compounds containing only 
carbon and hydrogen). One of these types is exemplified by the compound benzene, which has 
six carbon atoms and six hydrogen atoms. Paradoxically, benzene was discovered in 1825 in coal 
gas condensate by a man who would make his name, not as a chemist, but in a different field. He 
was Michael Faraday, one of the giants of electricity and electrical engineering. 
 

Faraday was originally a bookbinder's apprentice in London, but one night attended a 
public lecture at the Royal Institution, given by Sir Humphrey Davy. Faraday showed Davy the 
notes he had taken of the lecture, with the result that Davy hired Faraday as a laboratory 
assistant. He showed an immense flair for science, and eventually he was doing his own 
research. 
 

Davy was himself a remarkable man. He invented the miners’ safety lamp, which must 
have saved thousands of lives, but refused to take any money for the invention. Using an 
electrolytic method, he was the first to prepare metallic sodium and potassium. He was reported 
to have been so elated by his discovery that he danced a jig round his laboratory! I wonder what 
dance modern chemists would do? 
 

Much has been written about the structure and properties of benzene. It is said to be 
highly unsaturated (a term that describes the carbon to hydrogen ratio in a compound). Often 
unsaturated compounds are very unstable, yet benzene is a very stable compound.  
 

Benzene is an important raw material for chemical synthesis. Small amounts are present 
in gasoline but, as it is carcinogenic (and too important as a chemical raw material to burn as a 
fuel), the amounts present are kept low. 
 

The term "aromatic" has been coined for benzene. Actually, the meaning of this word has 
undergone quite an evolution. As you would expect, it described a material having a type of 
aroma. Then it was recognized that compounds with this type of aroma had benzene rings 
(Figure 1) as part of their structure, and the term became applied generally to benzene 
derivatives. Later it was recognized that other types of molecules had similar stability properties 
to benzene, and, although their structure was substantially different, the term became applied to 
these. A simple working definition now refers to certain numbers of electrons (2, 6, 10, etc.) 
spread around a cyclic (ring shaped) molecule.  
 

A ring (cyclic) structure was suggested by Kekule in 1865, and later work confirmed that 
benzene has the cyclic structure, and showed that all carbon-to-carbon bonds are equal. 
 

Organic chemists like drawing their molecules to help give an idea of their shapes and 
reactivity. For this, they often rely on a convention introduced by Kekule involving what are 
called single, double, and triple bonds, represented by single, double and triple lines between 
atoms. Carbon is tetravalent, which means that the combination of single, double, and triple 
bonds attached to any one carbon atom must add up to four. Therefore, benzene could be 
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represented by the formula Ai. (There is a carbon atom at each of the vertices. Chemical 
convention rarely draws these). 
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Figure 1 

 
However, this representation needs some refinement, as it implies that there are two types 

of carbon-to-carbon bond in benzene, i.e. carbon atoms joined either by a single bond, or by a 
double bond, which must be false, as we know experimentally that all carbon-to-carbon bonds 
are equal. Therefore, the true structure must be more like B. However, this has some 
disadvantages, one being that it is too easy to draw circles in cyclic molecules, even when they 
don't deserve it!  The use of single, double and triple bonds keep us honest in representing the 
valencies, but, more importantly, allows us to predict the effect of a substituent at one ring 
position on another substituent at a different ring position. Therefore, the compromise is often to 
draw the two structures such as Ai and Aii with a double-headed arrow between them, to mean 
that the true structure is an average of the two shown. 
 

Therefore, Kekule's  single, double line representation of chemical bonds is only a model 
of the electron density between atoms. Reality is somewhat different, and, to be honest, much of 
scientific description relies on models, which have greater or lesser limitations. It is part of the 
fun of science to develop, refine, and introduce new models better to describe our world. 
 
 
 

Next Meeting of the BIG Little Science Centre Society  
7:00 PM, Thursday September 4 

David Thompson Elementary School 
 
 

Current Society Membership Count: 101 
Visitor Count Since Opening in February 2000:  

to June 27, 2003: 10,586 
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Fire Retardants 
by David McKinnon  Ph.D. 

 

 
 Forest Fire Near Rayleigh Summer 2001                      G.R.Gore  Photo 

 

Ecologists will say that forest fires are part of 
the natural cycle of regeneration of our forests, 
but that is scant comfort to the citizens of our 
area who have lost possessions and livelihood in 
the recent fires. Some of the most dramatic 
sights were the assaults by water bombers as 
they laid down red clouds of fire retardant to 
stem the advance of the flames. 

What are in these retardants, and how do 
they work? The long-lasting retardants 
(compared to short-acting foams) consist of a 
‘slurry’ of ammonium sulphate and 
ammonium phosphates (mainly diammonium 
phosphate) in water, but with extra ingredients 
such as guar (a plant gum), finely ground iron 
oxide or other pigment, a preservative, and 
sodium ferrocyanide. 

The ammonium salts provide the 
retardant properties, with the plant gum 
thickening the mixture so that it is able to form a 
stable coating on combustible material. The 
water acts to reduce the heat of the fire, but it is 
reported that after the water evaporates, the salts 
act as a combustion barrier to reduce the 

formation of combustible gases from the 
vegetation, so that the fire is less able to spread. 
Phosphates are more effective than sulphates, 
but are more expensive. 

The ammonium salts, especially the 
phosphates, are good fertilizers, so that re-
vegetation of the burned sites will be enhanced, 
although the action of the fertilizer may cause 
unwanted vegetation changes and a reduced 
variety of plant species.  

The function of the iron oxides or red 
pigment is to mark areas already treated with 
retardant. Iron is ubiquitous in the environment 
and the oxides are little cause for alarm. 

However, the mixture of ammonium 
salts with organic material (the plant gum) 
would be a good breeding medium for bacteria, 
spores etc. Thus, some preservative can be 
added to control fungi, bacteria etc. In addition, 
the mixture of ammonium salts is rather 
corrosive to metals; therefore, to reduce damage 
to retardant tanks (and water bombers) a 
corrosion inhibitor is also necessary. This is the 
purpose of the sodium ferrocyanide. 
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Convection 
Gordon R. Gore 

 

 
 
When a fire is burning, air in the space above the 
flames is warmed by the fire. The molecules of 
air speed up and need more space. The air 
therefore expands and becomes less dense. The 
less dense air is buoyed up by heavier, cooler air 
that comes in to replace it. Then the cooler air 

that replaced the warmer air is itself warmed and 
buoyed up by fresh cool air. A wind is created, 
with air flowing in horizontally from all sides 
and then flowing rapidly in a vertical direction. 
The phenomenon involved is called convection. 

 

         
 
A grass fire started at lower altitude, 

perhaps alongside a highway, quickly spreads up 
a mountainside because warmed air naturally 
rises, and the fire, once started, creates its own 
wind, caused by convection. If there is ample 
dry fuel (grass, shrubs, and trees) after a lengthy 

drought, the fire spreads even faster. All these 
conditions existed during the recent wildfires in 
and around Kamloops, B.C. The above photos 
illustrate the rapid, ‘explosive’ start of the 
Strawberry Hills fire alongside Highway 5, on 
Friday August 1 2003. 
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How Things Work in the BIG Little Science Centre 
 

The Balancing Bird 
 

     
 
Brandon Durand (right) shows how to balance a bird on the tip of his nose. These plastic birds 
have lead weights hidden under the tips of their wings (left). The weights are located so that the 
centre of gravity of the ‘bird’ is actually below the pivot point, which is at the tip of the bird’s 
beak. Not only will the bird balance nicely on the tip of your finger (or nose), it will be very 
stable sitting there, because the centre of gravity of the ‘bird’ is lower than the pivot point. 
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Seeing Yourself as Others See You 
 

 
 

                          Figure 1 

   
                           Figure 2 
 

  
Reflect on this! If you look 
into a plane mirror and wink 
your right eye, your image 
winks its left eye! The image 
of your right hand will have 
the symmetry of a left hand 
(Figure 1). We say the image 
is laterally inverted. 
 

If you look straight into a pair 
of mirrors arranged at a right 
angle (Figure 2), and wink 
your right eye, your image 
will also wink its right eye. 
The image of your right hand 
will have the symmetry of 
your right hand. In other 
words, you see yourself as 
others see you.  
 

Why is there a difference? 
When you look at your image 
in a pair of mirrors at 90o, the 
image you see is formed by 
light that has been reflected 
not once, but twice.  One 
might say the double 
reflection produces a laterally 
inverted image of a laterally 
inverted image. 
 

You may notice that you see 
more than one image when 
you look at yourself in the 
mirror pair. How many images 
are there?  Do they all look the 
same?  
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August 18, 2003 
Society News Update 

submitted by Annette Glover 
 

The BIG Little Science Centre Society meeting held Thursday, August 7th had a 
terrific turnout considering the turmoil of the fire situations and summer holidays.  
The society directors and membership take this opportunity to thank Mr. Gore for 
his enthusiasm, encouragement and love of science education in showcasing his 
vision with the BIG Little Science Centre. 
 

At the August society meeting, it was decided to prepare a plan of action for 
the next 12 months.  We have a great start based on the initial 5-year Business Plan 
produced this past June, as well as implementing several working committees with 
specific timeframes.  Our goal is to have a plan ready to present at the next society 
meeting on Thursday, September 4th. We welcome all society members to attend 
our meetings. We are an enthusiastic group working on a great project. 

 

The society determined the need for the following committees:   
 

Business Plan, 
Fundraising, 
Relocation, 

Business Administration, 
Programming and Exhibits, 

Volunteer Recruitment and Training  
and Public Relations. 

 

We are encouraging all local society members to reflect on their 
participation and possible contribution to the science centre future by considering 
membership to one of these committees.  The Board of Directors will determine 
the mandate of the each of the committees for submission at the next society 
meeting on Thursday, September 4th.  Each of the working committees will 
determine their action plan and timeframe for submission to the society 
membership at the Thursday, October 2nd meeting. 

 

The society directors and attending members have been energized by the 
input and participation of Terry McQuillan and Geoff Blunden.  Gordon Gore and 
Thérèse Geiselman decided they needed help in finalizing the Business Plan for the 
Society and sweet-talked non-members Geoff and Terry into lending a hand.  This 
led to further involvement with the Pineridge proposal, the 5-year plan and now the 
2003/04 Plan.  That easy! They were sold on the project, and are now devoted 
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members — $20 membership fees contributed as well.  Who else do we have out 
there, interested in science education, tourism and having fun?  Come join us!   

 


