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Day 1 of Spring Break  

Science Camps
Olivia and Fraser Pettigrew (top), Jaden 
Nelson (middle) and John Manuel-Michel 

(below) and other campers constructed 
batteries and created electric circuits on

Day 1 of four science camps at the  
BIG Little Science Centre. 

 

 

Volunteer Devon Moore, a Norkam Secondary School 
student, has a close but safe look at the spark from a ‘Jacob’s 
ladder’. The writing on his shirt seems somehow appropriate 
for the occasion. Devon, Jarret Larson and Mark Bui help 
us out when they can on Thursdays, Fridays and weekends. 
The three volunteers are in Grade 10. 
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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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                                                              Gordon Gore Photo 

Saturday Science: On Saturday March 12, the topic for 
the 1:30 session was Electric Circuits. This keen fellow, 5-year-
old Liam Clark, just might be a future electrician or electrical 
engineer. (With all his connections, he should go far.)  Seriously, 
young Liam was really ‘into’ this activity, and it was great fun to 
watch him work. In the photo, he has a light bulb and a motor 
running simultaneously. 
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Aberdeen Elementary School Grades 1,2 Visit 
Coralie Switzer, Teacher 

Gordon Gore Photos 
 

   
            Madeline Bruce          Thea Wells  

 

       
      Chianna Tippett         Emelia Howell and Thea Wells               Bailin Li 

 

Coralie Switzer’s Grade 1/2 class from Aberdeen Elementary School enjoyed their field trip 
to the BIG Little Science Centre on March 16. First, they did experiments with the states of 
matter, under the guidance of Adele Stapleton, with assistance from Gord Stewart. Then, they 
visited the hands-on rooms. This was a very enthusiastic group of youngsters, and we enjoyed 
their visit very much. 
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Oxygen is a very common element, making up the largest proportion of the biosphere on Earth and is the third most 
common element in the universe after hydrogen and helium. In its free form, as the diatomic O2 molecule, called 
dioxygen, it makes up 21% of the present atmosphere. This percentage has fluctuated a bit in the history of the earth, 
ranging from 0% when the earth was formed and several billion years later, to about 35% in Late Carboniferous  
(Pennsylvanian) times. Usually the amount lies between 15-30%. The great majority of oxygen on Earth is tied up in a 
combined form as water, and in minerals such as silicates, carbonates and sulfates. Its allotrope ozone, O3, exists, but to a 
far lesser extent. Ozone is actually very poisonous. Other larger allotropes have been made as transient species. 
 Oxygen is a gas, but can be liquefied at –1820C. It is pale blue and odorless. The dioxygen molecule actually 
contains two unpaired electrons, which makes the molecule paramagnetic, i.e., it is attracted to a magnetic field. Liquid 
oxygen is actually attracted to a magnet and can be suspended between the poles of a suitable magnet. 
 Industrially, oxygen is made by fractional distillation of liquid air. In the laboratory, it can be made by heating 
various oxides, nitrates and chlorates, or by electrolysis of water. In the 1700’s, Priestley made oxygen by heating 
mercuric oxide. When I began to learn chemistry, oxygen was produced in the school chemical laboratory by heating a 
mixture of potassium chlorate and manganese dioxide. For demonstrations at the BIG Little Science Centre, it is made by 
the decomposition of hydrogen peroxide using yeast. 
 Industrially, it is used in oxyacetylene torches for welding.  In the Basic Oxygen Process of steelmaking, the 
injection of oxygen into molten iron burns off impurities. Rocket motors such as in the space shuttles use liquid oxygen as 
an oxidant and medicinally it is used in respirators and in anaesthesia. Certain chemical processes for the production of 
the important chemical intermediates, e.g. ethylene oxide and cumene hydroperoxide require oxygen. In metallurgy, ores 
containing sulfide can be ‘roasted’ in air to convert the sulfides to sulfates as a stage in extraction of the metals. 
 This element, as dioxygen O2 is necessary for the physiological processes of aerobic forms of life. The 
metabolism of nutrients, e.g. fats, carbohydrates, and proteins into carbon dioxide, water and nitrogen, to provide the 
energy for the required physiological processes, requires oxygen. During these, the utilization of oxygen has to be very 
carefully handled by the living cell’s metabolic processes so that oxygen and its derived reactive species are kept under 
control and do not oxidize the cell itself.  
 The free oxygen in our atmosphere arose initially through biological processes, involving cyanobacteria (blue-
green algae) and it is maintained through cyanobacteria, green algae and plants. Initially the earth’s atmosphere had no 
free oxygen, but in probably the Proterozoic times, 2.5 billion years ago, archaic cyanobacteria began to use water as 
source of electrons in photosynthesis, reducing carbon dioxide to produce their cellular material. In doing so, they 
liberated free oxygen. Initially this free oxygen was rapidly removed from the environment by iron or manganese salts. 
Iron, as its reduced form (Fe2+, valency II) is soluble in water, but iron, in its oxidized form (Fe3+, valency III), is much 
less soluble and iron III oxides and hydroxides precipitated out of the primeval oceans. Similarly, soluble manganese salts 
precipitated out as manganese dioxide. 
 Eventually, with the process carrying on over millions of years, all of the iron or manganese was removed from 
the ocean and free oxygen began to accumulate in the atmosphere. There are intriguing rock specimens which show 
alternating red and black bands due to the two types of iron sediments. These deposits form sources of much of our iron 
ores.    
 Therefore, the earth’s atmosphere changed from reducing to oxidizing. The presence of free oxygen would have 
been catastrophic for most of the existing life forms. The great majority of these could not adapt and they either died out 
or retreated to oxygen free environments. As far as these organisms were concerned, the earth’s atmosphere had become 
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polluted! Anaerobic life forms still exist on Earth, but can only survive in environments that lack free oxygen. It is no 
coincidence that oxygen and compounds that readily supply oxygen are used as sterilants. 
 The only forms to survive in the new drastically changed environment were those that could protect their 
structures from the free oxygen, and that eventually adapted and evolved to actually utilize the oxygen (aerobic 
organisms). I have seen a suggestion that development of a biological mechanism to utilize the dioxygen would have 
taken about 750 million years to evolve.  
 The increasing presence of dioxygen in the atmosphere had another effect too. Ultra violet light from the sun 
converts dioxygen (O2) to ozone (O3), and ozone screens out harmful short wavelength ultra-violet radiation and it helped 
in the evolution of life forms. Microorganisms were now able to leave the protection of the oceans and adapt to terrestrial 
living.  
 For the organisms to be able to use oxygen, i.e., to be what are called aerobes, they had to evolve many 
biochemical processes to help in the capture and transport of dioxygen and its various reduced forms in physiological 
processes such as respiration, metabolism and detoxification. 
 Oxygen is metabolized to water by a complex electron transfer mechanism. Four electrons are necessary to 
produce intermediates such as superoxide, peroxide anion, and hydrogen peroxide between dioxygen and water. Some of 
these can ‘leak out’ of the metabolism scheme and have to be scavenged by enzymes such as superoxide dismutase before 
they cause cellular damage. Suitable dietary sources may provide enough antioxidants in the body tissues to help along 
physiological processes and have a beneficial effect. 
 Oxygen also has a deleterious effect on metals. Many metals corrode in air, especially in the presence of water, to 
form oxides and hydroxides. Apart from the unsightliness, this causes structural weakening and eventually mechanical 
failure. I remember reading many years ago a science fiction story about a space traveler whose ship crashed-landed on a 
planet which was inhabited by machines and robots that only knew the properties of metals and had no concept of aerobic 
biological life. His desperate appeals for oxygen were ignored by the machines as they thought he was trying to kill 
himself. 
 

Thank You 
to John and Joyce Stewart, who recently made a generous donation to the BIG Little Science Centre. 

 
 

Kamloops Naturalist Club Donation to the BIG Little Science Centre 
 

The BIG Little Science Centre would like to thank the Kamloops Naturalist Club for sponsoring an 
Environmental and Alternative Energy Day Camp at the BIG Little Science Centre. The Kamloops 
Naturalist Club also provided some support to the Salmon Fry Release days at Tranquille Creek in May. The 
BIG Little Science Centre provides onsite biology and ecology interpretation tours for the Salmon Fry Release 
days, involving District School Classes in the Salmon in the Classroom Program. 
 

 
 

The Applied Science Technologists and Technicians of BC (ASTTBC) has provided the BIG 
Little Science Centre with a donation of $5,000 towards its operations and programs. 
ASTTBC Executive Director John Leech was in Kamloops on March 22rd to present the 
cheque to Gord Stewart (BIG Little Science Centre Executive Director) at an ASTTBC 
business luncheon. The BIG Little Science Centre would like to thank the ASTTBC for their 
continued and ongoing support of the Centre. 
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Ignaz Semmelweis  (1818 – 1865) 
He discovered that the deadly Childbed Fever was caused by 

health care workers who did not clean their hands. 

Kip Anastasiou, Ph.D. 
 

In one of the most carefully run studies of the 1800’s, Semmelweis, an obstetrician working at the best hospital 
in Europe, Vienna General Hospital, found that the shocking death rate from Childbed Fever in the doctor 
training ward (as opposed to the midwife-training ward) was due to the students going directly from the autopsy 
room to the delivery room without cleaning their hands. Ordinary soap and water was not enough — they had to 
be washed with antiseptic to do the job. He didn’t know what they carried from the autopsies but he knew that 
was the reason that the death rate from the horrendously painful Childbed Fever was several times higher when 
they didn’t clean their hands and he even had the students use antiseptic on their hands between patients. By 
strictly following this protocol, he managed to get the death rate below that in the midwife-training ward. You 
would think that would make him a hero. But no! When his contract was finished, he was not rehired and he 
was shunned by the majority of doctors. Was he suggesting that we, the doctors actually caused the death of the 
very people we are there to help? Impossible! Those women must have brought it with them! 
 

  He left Vienna and went to Budapest where he was eventually again running, and very successfully, 
other maternity hospitals. However, very few doctors were the slightest bit interested. Semmelweis became 
more strident in his calls — he could sometimes be found outside offending hospitals yelling, “Wash your 
hands!”  He got increasingly frantic — these people were unnecessarily killing thousands of new mothers 
within days of delivering their children. To Semmelweis it was murder! And he wanted the world to know it. 
But still no one seemed to be listening. Eventually Semmelweis went mad enough that his wife couldn’t handle 
him. A friend tricked him into an insane asylum and when he realized it, he tried to escape. The guards caught 
him and viciously and fatally beat him, with death coming within a couple of weeks. 
 

 However, that is not the end of the story. More than 50 years after his death, it was clearly demonstrated 
that he was right and his grave (in Vienna) was dug up and he was removed to a place of honor in Budapest. 
There are now statues to him, maternity hospitals named after him and even a medical school and streets. You 
name it, it has Semmelweis on it. Even Vienna that rejected him has honored him. 

 

 
 When Joseph Lister succeeded in introducing antiseptic surgery into the hospitals of the world, it was 
also supposed to be introduced to the maternity wards. However, in spite of so-called progress, Childbed Fever 
deaths remained the same and every study re-affirmed the finding that it is caused by doctors, midwives and 
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nurses. No doubt about it. If you look at the accompanying graph, the rate in the1930s was the same as it was in 
the 1850’s and it was higher in between. This graph represents the United Kingdom, but according to what I 
have been reading the United States was worse. I have not seen figures for Canada, but there seems no reason to 
believe that our rate was better. In 1936, sulfa drugs were first introduced and they killed the bacterium and 
saved the women. Even a woman on the verge of death with a million death-dealing bacteria in her blood was 
clear and on the road to health within 4 days. There is Childbed Fever but it is easily treatable and fortunately, 
its main causal agent, a Streptococcus does not seem to develop resistance to antibiotics. There are some 
difficult cases today, but they are usually caused by other bacteria. 
 

 The bacteria that plague us in hospitals today are not as easy to treat. Unlike Strep, the pathogens lurking 
in hospitals today are very clever. In fact, one of the most dangerous is Staphylococcus aureus, which is often 
referred to as MRSA or multi-drug resistant Staphylococcus aureus. No sooner do we have a new and effective 
drug to combat it than it figures out how to deal with it and survive. And there are several other nasty bacteria 
that affect patients and are found in our hospitals. 
 

 So are doctors and health care workers now washing their hands? In the latest statistics that I have, 2002, 
two million hospital patients in the USA became infected with hospital bacteria and 90,000 died. Doctors and 
health care workers have been tracked to see if they actually washed their hands, as Semmelweis demanded. 
Only 40% did. Perhaps today’s doctors are better at hand washing. Check out your hospital for hand sanitizing– 
there is usually a hand-sanitizer at each entrance. Determine the percentage actually using them. (Always ask 
permission from your hospital first.)  They are certainly not necessarily doctors, but patients, visitors, and other 
healthcare workers. When I was waiting for my wife at a local hospital, only 21% sanitized their hands. 
 

 If you think you want to stand outside your hospital and yell “Wash your hands!” remember poor 
Semmelweis! A statue in his honor half a century later did nothing to help him! 
  
Sources: Fenster. 2003. Mavericks, Miracles, and Medicine. Carroll & Graf. Loudon (Ed).1995. Childbed Fever. Garland. Simmons. 
2002. Doctors and Discoveries. Houghton Mifflin. Many Wikapedia and other Internet sources. 
 
  

Vice President Named 
 

At the Directors’ Meeting Wednesday, March 16, 2011, the Board of Directors of the BIG Little Science 
Centre Society elected Loraine Elyse DeBelser as their Vice President. The position was previously vacant. 
Elyse is very enthusiastic about the BIG Little Science Centre, and we look forward to her future contributions 
to the Centre. 
 

Public Visiting Days Are Attracting Good Numbers 
 

In an effort to open up the science centre to the public on Thursdays, Fridays and Saturdays, the Centre has attracted 
significant numbers of visitors, due to the efforts of Susan Hammond and Gord Stewart.  The numbers for the last four 
Saturdays are (including birthdays): 
 

February 19       46 
February 26       107 
March 05           39 
March 12           77 
March 19     65 
 

There were birthday parties four of the five Saturdays. 
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Diffraction 
Gordon R. Gore 

 

   
                          Figure 1         Figure 2 
Imagine waves coming from a source, traveling outward as in Figure 1. A small obstacle in the path of the waves disrupts 
the wave front temporarily, but the wave front eventually returns to its original shape.  
 These waves might be water waves, sound waves or even light waves. Light waves are very short, so the obstacle 
would have to be much smaller, too. 
 The phenomenon illustrated here is called diffraction. Diffraction is easily demonstrated with water waves, and is 
often experienced with sound waves. 
 Diffraction also occurs when a wave passes through a narrow opening (Figure 2), and then spreads out as if the 
opening was a source of new waves.  
 Imagine a sound source (tuning fork) is sending out sound waves, as in the illustration. The waves are blocked by 
a solid wall, but there is a doorway. The ‘wave detector’, who is nowhere near the doorway, can hear the sound anyway. 
Why is this? What happens is, the wave front arriving at the narrow ‘doorway’ produces a new set of waves, as if the 
doorway was a new source of waves. The diffracted waves easily reach the ‘wave detector’. This is why you can ‘hear 
sound around a corner’. Longer waves diffract more noticeably than shorter waves. Therefore, it easier to hear low pitch 
sounds (long wavelength) than it is to hear high pitch sounds (short wavelength), which are coming from another room. 
 

       
      Eye of a needle 
 

 Diffraction of light occurs when light waves travel through narrow openings or around very small obstacles 
(above, left). Here, the light from a green laser pointer was spread slightly with a diverging lens so that the shadow of the 
eye of a sewing needle might be observed for evidence of diffraction.  
 (Above, right) If light is made to pass through a diffraction grating (a clear glass or plastic sheet with thousands 
of grooves in it), the light is dispersed into whatever wavelengths (colours) compose it. Red light is diffracted through a 
larger angle than green light. Red light waves are longer than green light waves. The pattern produced by a diffraction 
grating also involves a phenomenon called interference* of waves. If a crest of a wave from one slit (source A) arrives at 
a point at the same time as the crest of a wave from another slit (source B), the resulting wave will be larger (brighter). If 
the crest of a wave from source A arrives at a point at the same time as the trough from source B, the two waves will 
cancel each other, and you will observe a dark spot. In the first case, you observe constructive interference. In the 
second case, you observe destructive interference.  The bright spots you see (above) are where there is maximum 
constructive interference of light waves of a single wavelength from a laser. A ‘white’ light source produces all visible 
wavelengths. 

      Diffracted light from a green laser 
 

  Diffracted light from a red laser 
 

 All visible wavelengths 



9 

         
                Figure 3 

Art with Diffraction 
Gordon R. Gore Photos 

 

A laser pointer produces light of one specific wavelength. To obtain these photos, a beam of red light was first ‘spread’ 
using a diverging lens, and the beam aimed at the back of a film camera with the lens removed. Several small objects were 
placed in the beam, so that their shadows could be photographed for evidence of diffraction. The results were quite 
convincing. Here are some examples. 
 

         
            hat pin   safety pin                      paper clip  small screw        razor blade 

 

         
       pinhead                      window screen 
 
 

*Interference will be featured in a later issue of BIGScience. 

 
A tiny light source (a Maglite� with lid removed) produces a 
beautiful diffraction/interference pattern when its ‘white’ light 
passes through a ‘lens’ of a pair of diffraction glasses. ‘White’ 
light includes all the visible wavelengths of light from red to 
violet. 
 Lines in these glasses are ruled in both horizontal and 
vertical directions so that a more spectacular effect is obtained. 
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Science Corner: Create Your Own ‘Light Show’ 
 Gordon R. Gore 
 

 
 

You can obtain interesting light effects using simple materials.  
 

• Remove the front end of a Maglite� and stand the flashlight vertically on its flat end. From about a 
metre or more away, look at the light through a narrow gap between two fingers. Can you see a 
‘starburst’ effect? This is due to diffraction of light waves passing between your fingers. 

• Look at the Maglite� through a window screen or through a kitchen strainer (above). Try other light 
sources, such as streetlights at night. Do not look at the sun directly! You can permanently damage 
your eyes this way. 

• Try shining light from a variety of sources at the grooved side of an old, unused CD or DVD. For 
example, use a Maglite� with the incandescent light exposed, or an LED flashlight. If you have a lot of 
old, used CD’s or DVD’s, cover a section of wall with them, and see what light effects you can create 
with them. These effects are due to diffraction and interference of light reflecting from the grooves.  

• See if you can create a new kind of kaleidoscope using sections of old CD’s or DVD’s. 
 

       
 

• Set a flashlight so that it shines upward to the ceiling. Place a translucent coffee lid or wax paper on top 
of the glass front of the flashlight. Blow a soap bubble large enough to cover the top of the flashlight. 
Turn on the flashlight. Darken the room. 

  Why are there so many colours in the film? Do the colours come from the bubble or from 
 somewhere else in the room?   
 
For a neat project idea, see CSI: Kamloops - Investigating Light with a Homemade Spectroscope, by Jim 
Hebden Ph.D. This is in BIGScience Newsletter #72. See page 2 of this newsletter for the site. 
 


