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       Gordon Gore Photo 
 
Even five-year old kids are ‘into science’.  Bert Edwards Science and Technology School primary kids 
visited the science centre in small groups, and did experiments like this one, where they poured five different 
liquids into the same container. The activity is an intuitive introduction to density. Nicholas Gerdevich, who is 
in kindergarten, was very engrossed in the activity, and extremely pleased with the results of his ‘experiment’. 
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The BIG Little Science Centre is open to the public at these times: 
Thursday 3:00 PM to 5:00 PM   Friday 3:00 PM to 5:00 PM   Saturday 10:00 AM to 4:00 PM 

 
On Saturdays, there is a special show/activity at 1:30 PM.   

  
CLOSED SUNDAYS and HOLIDAYS 

 
Phone: 250 554 2572   E-mail Gord@blscs.org  or  Susan@blscs.org 

Admission       Adults: $5.00       Children 6 to 16: $2.00       Under 6: Free      Family: $10.00 
Annual Membership: $35.00
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Approximately 77,000 visitors have 
enjoyed visits to the  

BIG Little Science Centre! 

This Newsletter is received by more than 900 readers. 
Back issues of BIGScience can be viewed at 

http://www.blscs.org/Downloads/Newsletters/ 
 

Be a scientist for a day or more! 

March Break at the 

BIG Little Science Centre 

The BIG Little Science Centre invites children ages 8 to 12 
to join us to become scientists for a day or more! March 
Break is the perfect chance for young scientists to do 
experiments with fun science.  
 Each day will include a different theme with its own 
series of special activities, a fantastic interactive science 
show around the daily theme and exploration time in the 2 
hands-on rooms with over 130 super-cool exhibits.  
Cost: $20 per participant per day; $15 per member per 
day. Camp runs from 9:30am to 11:30am. Maximum of 20 
children per camp. Children may come for one or more 
days.  
 

Monday March 21: Power it Up! Electricity.  
 

Tuesday March 22: Stuck on You! Magnetism.  
 

Wednesday March 23: Light and Colour.  
 

Thursday March 24: Chemistry Excitement!  

Registration forms are online at: <www.blscs.org>  
To register contact: BIG Little Science Centre,  

250-554-2572, <gord@blscs.org>  
In person at  

Bert Edwards Science and Technology School ,  
711 Windsor Avenue, Kamloops, BC.  

By mail, send form with cheque to:  
BIG Little Science Centre,  

Box 882 Station Main,  

Kamloops, BC V2C 5M8. 
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Rocks and Minerals Day at the BIG Little Science Centre 
Susan Hammond (Text) and Gordon Gore (Photos) 

    
 

Left: Dr. Jim Hebden displays a sample of fluorite, which originated in Namibia. Jim brought along many samples of rare and 
beautiful minerals he has collected over the years. Dr. Hebden is a retired chemistry teacher. 
Right: Erin Edwards provided information on where minerals originate, where they come from, and how they are used. Visitors were 
engaged in various hands-on activities. Erin’s presentation is part of the BC Year of Science program. Erin is Research and 
Community Education Coordinator of the School of Earth and Ocean Sciences, University of Victoria. 
 

Our expert presenters were Erin Edwards and Jim Hebden, with support from Robin Whiteaker. We had over 
110 extremely keen rock and mineral enthusiasts of all ages present at the science centre. Rocks and Minerals Day 
has been our most popular Saturday event ever! A big thank you goes to Royanna Wild of the Kamloops 
Exploration Group for loaning us many of educational materials, samples and games. She went out of her way to 
help us and the BIG Little Science Centre truly appreciates her support.  Volunteers helping Saturday included, 
Gordon Gore, Royanna Wild, Jarret Larson, Mark Bui, Adele Stapleton, Eric Wiebe, Ken Schroeder, 
and we could not have run this big day without them. It is wonderful that Erin was able to join us from Victoria, 
with her fun and informative program and her cool giveaways. Jim and Robin are local experts and great 
storytellers; what a treat it is for us to have such knowledgeable and generous people locally. Together all three 
created a varied and excellent program for our many guests. 
 

   
Left: Jim Hebden has a story to tell about every mineral sample in the display case. 

Right: A colourful sample of bornite was on display at the front of the room. 
Editor’s Note: Rocks and Minerals Day was very well attended. The atmosphere was similar to an Open House. 
Congratulations to Susan Hammond for organizing and promoting this special event, and to the experts who shared their 
vast knowledge of rocks and minerals. 
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Rachel Carson (1907 – 1964) 
Known as the Fountainhead of the World Wide Environmental Movement, this Biologist and 

Gifted Author of ‘Silent Spring’ Changed the Attitudes of Populations toward the Misuse of 

Biocides and their Danger to Us and to the Environment. 
 

Kip Anastasiou, Ph.D. 

 
Rachel Carson was a product of the severely polluted communities on the Allegheny River in Pennsylvania. 
Her father was a part time farmer and failed developer (who would want to live in that stinky place?). Like most 
of the science heroes I write about, she was brilliant and the top student in her high school graduating class and 
got her bachelors, Magna Cum Laude, at college. She took a master’s degree at John’s Hopkins University. 
Then her father died and her older brother skipped away, leaving her to look after her mother and sickly sister 
(who had 2 daughters).  

 To support her family, Carson took a job with what would become the U.S. Fish and Wildlife Service. 
Being a talented writer, first published at age 11(!), she was soon in charge of publications for the entire service, 
but taking every opportunity to study the organisms of the sea and their ecology. In addition, she looked after 
her family very well: even adopting her young nieces when her sister died. Later, when one of the nieces died, 
leaving a son, Carson adopted the boy, though she was soon to die herself. And her brother was not heard from 
during all these years. 

 The sea was Carson’s love and research interest. She began to write about it with her poetical style in 
1940, with ‘Under the Sea-Wind’ released just a couple of weeks before the Pearl Harbour attacks in 1942. It 
was lost in the war and few people read it. Her next book didn’t come out until 10 years later in 1952, ‘The Sea 
Around us’. What a difference! It sold hundreds of thousands of copies and went into at least 50 editions, 
worldwide, and in many languages. This success allowed her to leave the government service and concentrate 
on writing. Another bestseller, The Edge of the Sea was excerpted in New Yorker Magazine and elsewhere. 
Other articles were also welcomed in many prominent magazines. She was a very successful science writer. 

 After the defeat of the Nazis in WW2, western civilization decided to take on the insects, thanks to the 
power of the pesticide industry that had created many powerful and deadly insecticides and herbicides. They 
seemed to be used everywhere when even the slightest problem showed. Fire ants gave annoying bites across 
the south of the US – well we will simply ‘eradicate’ (that’s the word!) them by aerially spraying hundreds of 
tons of insecticide where those nasty fire ants live. In at least one place, so much was sprayed that it covered the 
ground with a white precipitate. However, insecticides are really ‘biocides’, they kill everything! The ground 
was also littered with dead birds, plants and farm animals. Well that was just a small mistake, government 
spokesmen explained, insecticides only kill insects. Just don’t worry about it. 

 About this time, Carson received a letter from an acquaintance who lived next to a bird sanctuary, which 
was being sprayed for mosquitoes. Birds were found dying around her birdbath, gasping for breath, and the next 
day there were more dead birds. Carson decided to investigate and as she did so, she became more and more 
appalled. The evidence was overwhelming, insecticides didn’t just kill insects, they killed pretty well everything 
and few people, it seemed, cared. Through the contacts she had made in the Fish and Wildlife Service, she was 
able to build a damning case against the pesticide industry and the government agencies conducting the 
spraying. Over five years of researching the deaths of animals and even the effects on human populations, 
which were obviously not the object of these powerful chemicals, led Carson to an airtight argument and it was 
time to write. The result was the publication of ‘Silent Spring’ – a carefully documented and measured 
development of the case against the use of pesticides. So far, almost 50 years after its publication in 1962, just 
under 2 million copies have been sold worldwide and it is on almost every list of the best books of all time. The 
pesticide industry did their best to prevent publication, and failing that, to discredit petite sized Carson, 
personally and professionally.  The protracted pesticide industry attacks fell flat and even helped develop 
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awareness of the problems. The government response under then President Kennedy was magnificent with 
committees and hearings listening carefully to Carson. Because of these extensive investigations, environmental 
protection departments were established in the United States, Canada and many other countries. DDT was 
eventually banned in the US and Canada (though never banned for use against malaria). In the general populace 
a groundswell of environmental concern developed. 

 Rachel Carson was already aware that she had terminal breast cancer when Silent Spring was published 
in 1962. She was dead by April 1964. Her disappearing brother showed up within a couple of hours of her death 
(she had bequeathed him the house contents) and claimed the TV from in front of Rachel Carson’s devastated 
adopted 11 year old son and changed pretty well the entire funeral from what Carson requested! However, her 
close friends made sure that her wishes were eventually carried out the following Sunday. 

 As Senator Ribicoff, an honorary pallbearer, left the cathedral after her funeral, he and his driver 
looked up to see the trees well signed to warn that there would be no parking that afternoon because pesticides 
were being applied. Forty nine years after Silent Spring, the pesticide industry has just about doubled the 
amount of product. Today, however, farmers and the environment have the fullest protection of regulations, 
perhaps thanks to Rachel Carson for her efforts almost 50 years ago. 

 
Sources: Carson. 1941. Under the Sea-Wind. Simon & Schuster. 1951. The Sea Around Us. Oxford. 1962. Silent Spring. Houghton 
Mifflin. Hynes. 1989. The Recurring Silent Spring. Pergamon. Lear. 1997. Rachel Carson. Holt. Lytle. 2007. The Gentle 
Subversive. Oxford. Matthiessen (Ed). 2007. Rachel Carson. Houghton Mifflin. Wikipedia and other internet sites. 

Birthday Girl! 
 

     
              Georgia Susheski (9th birthday)    Dad Ryan launches flying saucers 

 

     
                   Jesse                                            Keegan                                           Avery  
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UREA 
By David McKinnon Ph.D. 

 
This compound is among the metabolic waste products of mammals. When amino acids are not being utilized 
for the synthesis of proteins, the body degrades them by a process called deamination. As this process liberates 
toxic ammonia, mammalian metabolism has evolved to convert it to urea, the form by which it is excreted from 
the body via the urine. Urea is very water-soluble and is neutral. Reptiles and birds use a different metabolic 
pathway involving uric acid.   
 

 Being derived from the living body, urea was thus termed ‘organic’. At one point it was thought that 
bodily materials (such as urea) and living processes would not be amenable to scientific investigation, the so-
called ‘Vitalism’ theory, but in 1828 a chemist called Wohler treated silver cyanate with ammonium chloride. 
He should have obtained ammonium cyanate, NH4

+ NCO-, the ammonium salt of cyanic acid, but found it had 
been converted to urea CO(NH2)2. This compound was already known, as it had been isolated from urine in 
1773 by Rouelle.   
 

 The discipline of organic chemistry is often reckoned to date from this discovery and it was the end for 
the ‘Vitalism’ theory.  However, although organic chemistry can make many of the compounds involved in life 
cycles, its subsequent progress has taken off in directions that mostly have not involved any connection to living 
processes or materials. Indeed, much of what is known as organic chemistry involves things that Mother Nature 
never thought of!  However, organic chemistry also established a reliable base from which the science of 
biochemistry, which is concerned with living systems, was able to develop. 
 
 Urea is now manufactured from ammonia and carbon dioxide. A first reaction gives ammonium 
carbamate, H2N.CO2

- NH4
+, which on heating, loses water to form urea. The reaction is reversible, so that in 

water urea will hydrolyse back to ammonia and carbon dioxide. This and its high percentage of nitrogen make 
urea a good nitrogen fertilizer and in fact, about 90% of urea production goes to fertilizer production. 
 

 Another major use is in the synthesis of plastics. When urea is heated under the right circumstances, it is 
converted into the compound melamine, which, by reaction with formaldehyde, gives the hard melamine type 
plastics (Melaware TM, FormicaTM and ArboriteTM). 
 

 Urea itself reacts with formaldehyde to form urea formaldehyde polymers, which are widely used as 
adhesives in the forest products industry. The polymer can be produced as a foam, which has been used for 
home insulation (UFFI) but this soon showed problems as its slow degradation liberated toxic formaldehyde, 
and it use has been discontinued. 
 

 Other uses have been as a deicer. It has the advantage over e.g. common salt as it will not cause 
improperly prepared concrete to spall, and it does not kill vegetation. Its drawbacks are its expense and lower 
effectiveness. 
 

 A surprising use of urea is as an additive to cattle feed. When fed to cattle, the microfauna and 
microflora in the cow’s rumen use the nitrogen from the urea to synthesize their own proteins. These microbes 
then pass into the lower intestinal tract where they are digested by the animal and the resulting liberated amino 
acids are used by the animal to make its own protein. 
 
  Urea, by reaction with esters of malonic acid, is one of the starting materials for the synthesis of 
barbiturate drugs. Because it is a humectant, it also helps various products retain moisture. It is a common 
component of skin and hair care products. I have seen it advertised for use in human skin care as it is said to 
help in protein synthesis, but this is a bit far fetched. Medicinally it can be used as a diuretic. 
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Science Corner: Using Household Items as Lenses 
 

     
 

   

  
 
   

 
 

   
 

 

1.  Use a hand magnifier (left) to read this writing. Does it make a 
difference how far the magnifier lens is from the paper? 

 

2. Look at a distant object through the same magnifier.  How is the 
image different this time? (Do not look at the sun through your 
lens. You may permanently damage your eye!) 

 

3.  Aim the lens at a distant object, outside the window, and then 
see if you can form an image on a piece of paper or on a wall.  

 Is this image upside down or right side up? 

1.  Place 3 test tubes (large) side-by-side and 
vertical. Drop a penny into each test tube. 

2.  Leave the first test tube empty. Fill the second 
test about �-full. Fill the third test tube so that it 
is almost overflowing. 

3.  Look straight down into each test tube, and 
compare the apparent sizes of the pennies in each 
test tube. What causes the difference in the sizes 
of the images you see? 

1.  Fill a cylindrical glass bottle (olive jar) with 
water and cap it tightly.   

2.  Use the water-filled bottle as a lens, and read 
this writing. Adjust the distance from the 
‘lens’ to the paper so that you see these words 
clearly:  

 

MOM    BOB    DAD   HOH 
 

Why do some words look ‘upside down’ and not 
others? 

1. If you can find one, open up an old camera that 
is not used any more. Tape some wax paper 
where the film would be.  

2. Figure out how to lock the shutter open, so that 
light passes through the lens on to the ‘film’.  

3. Aim the camera at a bright object outside the 
room, or a nearby lamp. See if you can view the 
image forming on the wax paper ‘film’! 

Is the image on the film right side up or upside 
down? 
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Refraction 
Gordon Gore 

 

When light travels from one medium (such as air) into a different medium (such as glass), the speed of light 
changes in the new medium. In air, light travels approximately 300,000 km/s. In glass, light travels 
approximately 200,000 km/s. In water, light travels approximately 225,000 km/s.  

 

   
            (1) 

     
                                 (2) 

 
           (3) 
 If you divide the speed of light in air by the speed of light in glass, you obtain 1.50, the index of 
refraction of glass. If you divide the speed of light in air by the speed of light in water, which is 225,000 km/s, 
you obtain 1.33, which is the index of refraction of water!  What do you predict happens to the speed of light 
entering a diamond? 

 
*For those who know or remember trigonometry, the ratio of IN to RN is the same as the ratio of the sines of the angles of incidence 
and refraction. (Snell’s Law: sin i/sin R = n). 

 In Figure 1 a narrow red laser beam travels through 
air (AB) and enters a rectangular block of acrylic plastic, 
which has light properties similar to glass. Light slows 
down in the acrylic plastic and after it is refracted at the 
boundary, it travels along the path BC. When the beam 
reaches air again, light speeds up and the beam is refracted 
again and travels along path CD. Notice that the final path 
CD is parallel to the incident path AB. 
 Scientists look for repeatable patterns in nature. For 
example, in Figure 2, when light goes from air into acrylic 
plastic, the same result will be obtained with these two 
materials, every time. If the angle of incidence is 300, the 
angle of refraction will be 200, every time. Furthermore, 
there is a consistent pattern for all incident angles greater 
than zero. If the distance from the incident beam at the 
circumference of the circle to the normal is IN and the 
distance from refracted beam to the normal is RN, then the 
ratio of IN to RN will be the same for all angles greater 
than zero! The value of this ratio is called the index of 
refraction* for light going from air into acrylic plastic.  
 

IN

RN
 =  n ,  where   n =  index of refraction

 
 

 Acrylic plastic has an index of refraction of 1.49, 
very similar to that of glass, which is 1.50.  
 

 Water (Figure 3) has an index of refraction of 1.33. 
Air has an index of refraction very close to 1.0. Diamond 
has a large index of refraction of 2.42.  
 

 The index of refraction is related to the speeds of 
light in the media involved. For example, the speed of light 
in air is 300,000 km/s. In glass, it is 200,000 km/s.  
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How Do We Use the Property of Refraction? 
 

     
                              

Lenses, usually made of glass, can be shaped to use refraction to make light converge  (above, left) or diverge 
(above, right).  The lenses used in the photographs are designed simply to show how a lens refracts light in two 
dimensions. 
 

 Where are lenses used around your home and in school? Slide projectors, movie projectors, cameras, 
binoculars, telescopes, microscopes, eyeglasses and the human eye itself, all contain lenses. You will find that 
lenses can make an image larger or smaller, erect or inverted.  

 

Overhead projectors use several lenses: the largest one is located just below the writing surface. It is a 
Fresnel lens, which has many ridges to it, and gives the same result as a much fatter and thicker convex lens. 
There are two lenses and a mirror above the writing surface. 
 
The laser ray box used for these photos was obtained from Arbor Scientific. 

 

Et Cetera 
 

 
 

Some day, I’m going to be a scientist! 



10 

What’s Happening in March and April at the BIG Little Science Centre? 
Susan Hammond 

I am excited to announce the upcoming Saturday BIG Little Science Centre Programs for March and April. These 
programs run at 1:30 pm each Saturday and are an opportunity for children and adults to learn more about science while 
doing hands-on activities connected with each topic. Check out our public Facebook page for all the latest info and 
updates. 
  

Our hours for 2011 are Thursday and Friday from 3 to 5 pm and Saturdays from 10 am to 4 pm. Every Saturday at 1:30 
pm, there is an exciting Science Show and Activity. If anyone is interested in visiting during the week, besides during the 
public hours, just call ahead to see if we have room in our ‘school booking’ schedule. We are keen to provide access to 
everyone, as much as possible. 
  

Remember the BIG Little Science Centre is available for birthday parties and for special bookings as well; please call to 
book. March Break Camp days will be running Monday March 21 to Thursday March 24. Information and registration 
forms are on our website (www.blscs.org). 
  

Entrance fees are $10 per family or $5 per adult, $2 per child 6 to 15, whichever is the best deal for you. Memberships are 
$35 per family per year. Visit our website (www.blscs.org), Facebook page, email us (gord@blscs.org) or call for further 
information (250-554-2572). 
    

Saturday March 5, 1:30 pm: Crazy Insect Day  Learn about insects and take home some crazy insect facts. Make 
an insect headband with your very own antennae, put together a model of an insect and use your imagination to design 
and build your own insect to take home. Let's see how creepy we can get! 
  

Saturday March 12, 1:30 pm: Electrical Circuits; Light up your Life. Using simple wiring systems people will 
build their own circuits to run small electrical objects. Discover how easy it is to wire and power a light bulb. 
  

Saturday March 19, 1:30 pm: Electromagnetism, Feel the Force! Make an electromagnet and examine how 
closely electricity and magnetism are related. Test to see how strong your magnet is and compete to make the strongest! 
  

March Break Camp Days, 9:30 to 11:30 each day: Monday March 21: Electricity, Tuesday March 22: 
Magnetism, Wednesday March 23: Light and Colour,  Thursday March 24: Chemistry. 

.  

Saturday March 26, 1:30 pm: How do Animals Survive Winter and Keep Warm? Winter can be a difficult 
time of year for our animal friends. Yet, they stay warm and happy using many extraordinary ways. Test a few techniques 
for yourself and see if they work for you too! This program was postponed from an earlier date. 
  

Saturday April 2, 1:30 pm:  Slithering Snakes Join snake expert Tammy Rehbein as she uses some of her own 
snakes to discuss the world of these misunderstood reptiles. See them, hear them, touch them. Yes, you may touch one if 
you dare! 
  

Saturday April 9, 1:30 pm:  Astronomy Part 2: Constellations and their stories. Beyond our solar system are 
many more stars and their systems. Build your own constellation viewer and learn more about these distant beauties. 
  
Saturday April 16, 1:30 pm:  The Amazing Static Electricity Show. This interactive show will attract people of 
all ages to our labs for shocking good fun. As well as examining static and playing static games, guests will have a chance 
to try out the Van de Graff Generator for a very special science hair-do! 

  
Saturday April 23, 1:30 pm:  Easter Saturday: The BIG Little Science Centre will be CLOSED. 
  
Saturday April 30, 1:30 pm:  Air Pressure Craziness! Air pressure is truly a force to be aware of. Using water, 
wind, earth and fire we will examine how very important this force is to us all, (while trying to stay dry throughout)! 

 

Susan Hammond, Assistant Operator, BIG Little Science Centre 
 


