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Volunteer Lukas Vanderlip tries out the theremin at our BIG Little Science Centre. Imagine playing music 
on an instrument that you never touch. All we need now is someone with the talent to play it properly for us.  
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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 

 
 

This Newsletter is a publication of  
BIG Little Science Centre Society 

Box 882 Station Main 
Kamloops BC V2C 5M8 

New Location 
George Hilliard School 

985 Holt Street 
Kamloops BC V2B!5H1 

Executive Director 
Gord Stewart 

Phone (250) 554 2572 
or (250) 554 BLSC 

E-Mail: gord@blscs.org 
Assistant Operator 
Susan Hammond 

Phone (250) 554 2572 
or (250) 554 BLSC 

E-Mail: susan@blscs.org 
Website 

http://blscs.org 
Newsletter Editor 

Dr. Gordon R. Gore 
NEW! #200 - 760 Mayfair Street 

Kamloops BC  V2B 0E5 
Phone: (778) 470 8332 

E-Mail gordongore0@gmail.com 
 

Approximately 
 90,300 people have  

enjoyed visits to or from the  
BIG Little Science Centre! 

This Newsletter is received by more than 1,000 readers. 
 

Back issues of BIGScience can be viewed at 
http://www.blscs.org/Downloads/Newsletters/ 

  

British Columbia Science Teachers Association 
Donates $500 to the BIG Little Science Centre. 

 

 
 

This generous donation from the science 
teachers of British Columbia is greatly 

appreciated. Thank you, BCScTA! 
 

ANNUAL GENERAL MEETING 
OF THE BIG LITTLE SCIENCE CENTRE SOCIETY 

 
Hello BIG Little Science Centre Society Members. 
Our society Annual General Meeting (AGM) will be held at 
the BIG Little Science Centre, 985 Holt Street Kamloops 
BC V2B 5H1 at 6:00PM Wednesday Nov 16, 2011. 

Please note our new location. 
The AGM will consist of a Pizza Dinner starting at 6:00PM 
followed by the AGM Business and ending with a Science 
Show for the whole family. 

All current members are invited to attend. Please let 
us know if you are planning to attend and how many of you 
will be coming by Nov 14th 2011, so we can ensure enough 
food. Also, please let us know if you have any food 
allergies. 
  Please feel free to invite a non-member to come with 
you, just let us know how many are coming. 

Thank you!        Gord Stewart 
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McGowan Park Elementary School Visit 
Air Pressure with Gord Stewart and Hands-on Rooms 

    
                       Bed of Nails and a Balloon                             Egg in the Bottle        Vacuum pump and pop bottle 

     
          Toilet Paper and a Leaf Blower        Precocious Baby?              The Marble Maze 

   
   Telegraphing        Solving a Math Puzzle                       Teacher Leslie Kossey 

   
              Chinese Singing Bowl        I’m Having Fun!             This is neat! 

Leslie Kossey’s Grade 4 class was full of energy and enthusiasm. What a great bunch of kids! 
Gordon Gore Photos 
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Canadian Nobel Laureates 
 
Note: In this series of articles during the past years, I have described the work of Canadian Nobel Laureates beginning 
with Frederick Banting and then Henry Taube, Michael Smith, and Willard Boyle. The following group of Nobel 
Laureates completes the list of Canadians who have received this, the highest honour in science, beginning below with the 
illustrious Gerhard Herzberg. 
 

Kip Anastasiou, Ph.D. 
 

Gerhard Herzberg  (1904 – 1999) 
A Canadian who was a leader in the development of chemical and astrophysical spectroscopy, and 
using spectrographic methods he determined the structure of many molecules and particularly free 
radicals, resulting in the 1971 Nobel Prize for Chemistry.  
 
When Gerhard Herzberg and his wife Luise arrived in Saskatoon as refugees from Nazism in 1935 they carried the 
maximum Hitler allowed families leaving his colossally anti-Semitic country: two dollars and fifty cents. Gerhard was not 
Jewish, but his wife was and that was enough to force their departure. Gerhard was 31 at the time and beginning to 
flourish in his developing field of spectroscopy: the study of the light absorbed and emitted by atoms and molecules. He 
already had a contract for a book that he was in the middle of writing – Atomspektren und Atomstruktur, published in 
1936 and its English translation in 1937, Atomic Spectra and Atomic Structure (in the U.S). Because he came as a Guest 
Lecturer at the University of Saskatchewan he was able to bring with him at least some of the crucial equipment that 
would have been impossible to find at that time in Saskatoon. He took full advantage of the opportunity. It only took a 
few months for the university to realize his brilliance and teaching ability to have him appointed to a professorial position. 
It was the beginning of an outstanding career in science and without doubt, a hero in Canadian science. 
 
 Gerhard Herzberg was born to a fairly affluent family in Hamburg Germany. It would have been a relatively easy 
life if his father had not suddenly died when Gerhard was just 11. That sent the family into poverty. After running a 
borderline sewing business for a number of years, his mother left to marry in Wyoming, leaving her (almost grown) two 
boys in the care of a family friend! Fortunately both boys were outstanding: one in music, becoming a concert pianist and 
Gerhard making his way to his doctorate in Physics Engineering earning scholarships, luckily each one just in the nick of 
time as it turned out. 
 
 In an exciting and productive post-doctorate year at the University of Gottingen with its many, at the time, present 
and future giants of physics, he met his wife-to-be, also a brilliant student of advanced physics. Gerhard was incredibly 
fortunate to have been invited to spend a year at a physics institute in Bristol, England. There he married his brilliant 
Luise and learned English. He returned to his alma mater in Darmstadt developing a lab in his chosen area, the emerging 
field of chemical spectrography. He had been appointed Privatdozent, a uniquely German university appointment carrying 
absolutely no salary. If you needed money you could teach a course and charge the students who chose to come. 
Fortunately, he was an excellent teacher right from the beginning and earned at least some money. (The young Albert 
Einstein was also appointed Privatdozent and few if any students ever came to his classes.) Gerhard also had a low 
salaried position to organize physics labs. 
 
 It was now 1930 and Hitler’s Nazi party was rapidly gaining popularity, and by 1933 he had taken power in 
Germany. Gerhard quietly hated the Nazis but wasn’t worried about his position because he wasn’t Jewish. At first he 
didn’t believe that he would be affected just because his wife was Jewish – how wrong he was! He was suddenly not 
allowed to teach and was harassed by Nazi students: “Jew lover!” and by 1934 it was clear that he would have to leave 
Germany. He applied all over the world but because literally thousands of Jewish professors had already fled Germany 
into positions abroad (hundreds went to Turkish universities), there were literally no positions left. Fortunately for the 
Herzbergs, he had worked with a young University of Saskatchewan professor, John Spinks, on leave at Darmstadt, and as 
a result of inquiries by Spink’s university president, it was found that two year Guest Professorships were being offered in 
Canada by the Carnegie Foundation. Now, you should know that neither Gerhard nor Luise had ever heard of 
Saskatchewan. (Spinks was English and apparently didn’t mention where he was teaching until he found out that Gerhard 
was desperate to get away from the Nazis.)  Gerhard and Luise found Saskatoon on a map and were quite horrified at the 
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prospect of going to work at such a remote place in the world. But that was really their only choice – so off they went to 
what became the happiest experience in their lives, even in winters at 40 below. 
 
 With the essential parts he carried with him out of Germany (he was after all, to be just a guest professor), 
Gerhard soon had a working spectrograph and picked up his research just about where he left off at Darmstadt. Since he 
was also such a great teacher, even with a definite German accent, the university gave him a permanent faculty 
appointment, Research Professor of Physics, within months of his arrival. With an invitation to Luise to research as well, 
they were very busy and very content. It was time to relax and start a family. Their first child of two was born the next 
year, 1936. 
 
 Gerhard was an incredibly productive researcher with 6 articles published in very respectable journals in 1936 and 
8 in 1937. He was soon very well known in international spectrographic circles. He was getting famous even in what at 
the time would have been considered a very isolated outpost of science. He was getting results and the results were very 
interesting and very significant. He was interpreting molecular structure from spectrographic evidence. Heady stuff. 
 
 He remained a happy teacher and researcher for 10 years at Saskatoon raising his family, publishing papers, 
writing books and inspiring students. However, when he was a kid he had his eyes on a career in astronomy but was 
discouraged because the training was beyond his means. In 1945, he was offered a position at the Yerkes Observatory, a 
department of the University of Chicago. He had been very anxious to work to identify molecules in space using 
spectrographic analysis. He jumped at the chance and left the happy life in Saskatoon. He had no idea how different life 
would be in the United States, and though he was very productive (applying his spectrographic methods to analyse and 
identify molecules in interstellar space and the atmospheres of planets and comets), he only lasted 3 years before he took 
the opportunity to return to Canada and the National Research Council in Ottawa. Here he found adequate financial 
support, facilities and stimulating colleagues. Once back in Canada he would remain happy and productive for the rest of 
his life doing groundbreaking research.  
 
 Quite early in his career, he became interested in the structure and spectrographic analysis of free radicals such as 
the methyl groups, CH2- or CH3-. These groups are only actually free for as short a time as one 200 millionth of a second! 
To catch and analyse them in so short a time was considered to be impossible, but after years of trying, he did it. Can you 
imagine the excitement in the lab when at last it happened: people calling, running up and down stairs, gathering at the 
spectrographic apparatus and “Oh Boy Oh Boy!” Is it really surprising that when Gerhard Herzberg was awarded the 
Nobel Prize for Chemistry in 1971, the spectral analysis of free radicals, and his contributions to the knowledge of their 
electronic structure and geometry figured prominently in the Nobel citation? And now that we know what the analysis 
shows, we can identify these free radicals in space. Not just the methyl groups but many other free radicals that Gerhard’s 
team was successful in catching and characterizing. 
 
 During his long and active life, he was honoured with 37 honorary doctorates from universities around the world. 
He also received many medals and lesser awards in Canada and abroad, including the prestigious Royal Medal of the 
Royal Society in England. The Royal Society also invited him to present the Bakerian Lecture, possibly the highest 
honour a research scientist can receive in the United Kingdom. 
 

One would think that his sizzling scientific talent would be enough for one man, but no, he had to have a very 
talented voice as well. From time to time Gerhard employed a voice teacher and a voice coach. Whenever the opportunity 
presented, particularly with other musically talented scientists, he would entertain with his beloved German lieder or an 
aria in solo, duet, instrumentally accompanied or a cappella at many scientific or social gatherings.  It reminds me of 
Einstein and his ever-present violin always ready to entertain if he sensed that his audience was not following what he had 
to say! 

 
 Gerhard Herzberg worked right up to his nineties, producing papers nearly every year and becoming the world 
wide grand old man of chemical spectrographic studies and a very happy man who never forgot what Canada and the 
University of Saskatchewan did for him and his family. When he died at the age of 94, he left 40% of his accumulated 
life’s worth to the University of Saskatchewan. He is remembered in the U of S Plaza of Nobel Laureates along with 
Henry Taube, also a Laureate in Chemistry. 
  
Sources:  Stoicheff, B. 2002. Gerhard Herzberg: An Illustrious Life in Science. McGill University. Wikipedia and many other internet 
sources. 
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NIXTAMALIZATION 
 

by David McKinnon  Ph.D. 
 
This word refers to the treatment of corn (maize) kernels with an alkaline solution, usually from lime (calcium 
hydroxide), prior to their use as food. The corn kernels are cooked in alkaline liquor, the liquid drained off, the 
treated kernels washed to remove the bitter solution and finally dried. They are then ready for further grinding 
into corn flour etc. Wood ashes can also be used. These are also alkaline; a source of potassium carbonate, but 
lime is more traditional.  
 

A major advantage of this treatment is that it converts a bound form of niacin (vitamin B3) in the corn to 
a free form. Niacin is necessary in the diet to prevent the disease pellagra*. 
 

When I first read about this process I wondered how it could have been discovered, as the onset of 
pellagra is actually very slow. Thus, the time between treating the nixtamalized corn kernels and the absence of 
pellagra in those eating them would have been too long for any direct connection to be made. Human beings can 
often avoid or solve problems for which there is a direct obvious cause. Less obvious cause/ effect situations 
take longer. In our modern society we place more and more reliance on statistical evaluation of data to 
determine causes of illness and evaluate cause/effect situations. These would not have been available in the 
early Mesoamerican civilizations where corn was domesticated, and eventually its further processing by alkali. 
 

However, the elimination of the pellagra is probably the result of a happy accident, an indirect benefit 
from another fortuitous main effect of the alkali. It removes some constituents of the kernel cell walls. These 
constituents are what are called hemicelluloses and pectins, and dissolve in the alkaline solutions. The removal 
of the cell walls makes the treated grain much easier to grind into tortilla flour, for example.. Thus the process 
would have spread. 
  

There are other advantages. Although some of the   protein is removed (a type called zein), the treated 
corn is left with a better balance of the essential amino acids. The process also removes spores of some harmful 
moulds and fungi, and calcium is added to the diet. 
 

However, one wonders how the simple process was discovered. Possibly some corn kernels came into 
contact with a lime solution.  The early Maya, for example, used limestone extensively in their buildings. (In the 
Yucatan that is about the only type of stone there is!) These buildings were faced with a lime based stucco 
plaster so the burning of limestone to make lime was well known. Maybe some of the lime fell on some maize 
kernels, some thrifty and hungry primitive Mesoamerican washed off the alkali, and was pleased to find that the 
resultant grain was easier to grind. Labour saving! A breakthrough in food preparation!   
 

Presumably the process arose before the corn was the predominant item in the diet, and when there were 
other dietary sources of niacin. It is believed that corn was domesticated about 6,000 years ago, quite a bit 
before the rise of pre-Columbian civilizations. Maybe its availability contributed to the rise of these 
civilizations. 
 

When corn was introduced to Europe and thus Western civilization, there already existed suitable 
mechanical technology for grinding the hard corn kernels and the alkali process would not have been thought 
necessary. So, where corn became a main, or sometimes the only constituent of the diet, pellagra would arise. 
 

Chemically, niacin is known as pyridinic acid or pyridine—3-carboxylic acid. In the body it is converted 
into nicotinamide, which blocks the unwanted breakdown of fats. About 15mg per day is recommended in the 
diet.  
*Gastro-intestinal upsets, dementia, skin lesions and dermatitis, poor concentration, apathy and restlessness, to 
name a few, characterize the disease pellagra.  
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Pond Bugs Pondered 
Pam DiMambro’s O.L.P.H. Class Visits the BIG Little Science Centre 

    
Left: Teacher Pam DiMambro enjoying the activity. Right: Gord Stewart gives a brief introduction. 

  
Kyla, Evan and Connor: Hand magnifiers and simple portable microscopes help us see the little ‘critters’ better. 

   
Taylor, Hannah, Joshua and Jacob: This very keen group from Our Lady of Perpetual Help School enjoyed the visit. 
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Saturdays at the BIG Little Science Centre 
 

   
                          Stephen and Brynn doing dinosaurs         Pyper racing ducks 

   
Stirling putting the marble in the can 

   
   Camille and her colour experiment         Seth with a slinky         Grace mixing colours 

        
        Lilly likes chromatography 
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Beattie School of the Arts 
Weather Demonstration with Gord Stewart and Hands-on Rooms 

     
Conduction and Convection demonstrations 

   
             “Why won’t it burst?”                     Eric pumps air out of a pop bottle             Making fog 

   
                            “I look bigger in this mirror.”              Teacher Joy Anne Bouwmeester (right) 
 

    

“My son Will has something to say to you!” Mom Ellen Biro 
said as his class was leaving to go back to school after a visit to 

the BIG Little Science Centre. 
 

“This was the best school day of my life!” 
 

Thanks, Will Biro. You made my day at the  
BIG Little Science Centre. 

 
Gordon Gore, Founder 
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Summit Elementary Grades 4/5 Visit 
Gordon Gore Photos 

      
Gina Fabbro-Smith’s Grade 4/5 Class enjoyed a light show and the hands-on rooms. 

     
The hands-on rooms had a Halloween flavour to them. 

       
There is something for kids of all ages at the Centre 

     
We always enjoy visits with Summit Elementary School kids. 


