
Newsletter 150 BIG Little Science Centre February 2010 
 

 

 

 
 
 
 

 
 

 
 
Brady Hall of Parkcrest Elementary School demonstrates how to do the ‘Gravity Trick’. This is one of 
many counterintuitive science displays at the BIG Little Science Centre.  More Parkcrest photos on pages 7-8. 
 

Inside: Methanol: The Bright and Dark Side of a Clear Liquid           Jim Hebden, Ph.D. 

 Andreas Vesalius (1514 – 1564)        Kip Anastasiou, Ph.D. 

 Creosote            Dave McKinnon, Ph.D. 
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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 are special shows/activities at 11:00 AM and 1:00 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 

Location 
Bert Edwards Science and 

Technology School 
711 Windsor Avenue,  

Kamloops, BC V2B 2B7 
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 
#404F - 3255 Overlander Drive 

Kamloops BC 
Canada V2B 0A5 

Phone: (250) 579 5722 
E-mail: grgore@telus.net 

Approximately 61,300 visitors have  
enjoyed visits to the  

BIG Little Science Centre! 

This Newsletter is received by approximately 510 readers. 
Back issues of BIGScience can be viewed at 

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

 
Visitor Count for the Year 2009 

Courtesy: Gord Stewart 
Executive Director 

 
Did you know?  This is the 10th anniversary of the 
BIG Little Science Centre. The original science 
centre opened in February 2000 at David Thompson 
Elementary School in beautiful downtown Westsyde. 

 
Gordon Gore, Founder 
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Methanol: The Bright and Dark Side of a Clear Liquid 
Jim Hebden, Ph.D. 

 
Methanol is an alcohol, and many people think that all alcohols are good to drink. This is wrong … dead wrong … and an unfortunate 
example of the fact that organic things are NOT ALWAYS good for you, and can sometimes hurt you (or worse, can kill you). 
 

First, let’s look at what methanol is. Methanol (also called methyl alcohol or methyl hydrate) has the chemical formula CH3–OH. The 
molecule looks like this (carbon, C, is black; oxygen, O, is red; hydrogen, H, is white). 
 

 
The OH group at the end of the formula for methanol is the alcohol group, and literally thousands of molecules possess the OH group 
and are classified as “alcohols”. Other well-known alcohols are ethanol (CH3-CH2-OH), isopropanol (CH3-CH(OH)-CH3) and 
ethylene glycol (CH2OH-CH2OH), about which we will say more later.  As a chemical, methanol is colourless with a distinctive, 
somewhat sharp odour, burns with an almost invisible flame, mixes completely with water and readily absorbs water from the air, 
evaporates quickly and is quite poisonous (again, more later). Because methanol has a low density (a jar full of the liquid does not feel 
as heavy as the same jar filled with water), an ice cube placed in a glass of methanol sinks to the bottom instead of floating. 
Interestingly, methanol is produced naturally in small amounts by various bacteria that thrive in the absence of air. The small amounts 
released into the air decompose within a few days, so that the chemical does not build up in the atmosphere. 
 

Next, let’s look at the dark and nasty side of methanol. If about 10 mL (2 teaspoons) of methanol are consumed, you can become 
permanently blind and about 100 mL can cause death. These harmful effects do not take place immediately after swallowing the liquid 
because the body has to change the methanol into a chemical called formaldehyde. This chemical change can takes several hours, so 
that the cause of the poisoning may not always be immediately obvious. Formaldehyde is an extremely poisonous chemical used to 
preserve biological specimens (and dead human bodies) and prevent or slow their decay. One of the antidotes to methanol poisoning is 
the administration of large amount of ethanol (drinking alcohol). Since the body metabolizes (uses up) the ethanol preferentially, the 
methanol is eliminated, unused, by the kidneys.  In addition, methanol is harmful if its vapour is inhaled over a long period of time or 
there is long-term exposure of the liquid to the skin. The liquid, which is absorbed through the skin, and the vapour that enters the 
lungs both depress the body’s central nervous system and cause the body to simply “shut down”. Two other alcohols, isopropanol 
(isopropyl alcohol or “rubbing alcohol”) and ethylene glycol (antifreeze), are also very poisonous and can cause serious illness or 
death if consumed or improperly handled. In fact, ALL alcohols are poisonous, even ethanol, if sufficient amounts are consumed. 
 

In spite of the dark side of methanol, there are many good reasons to produce it. Methanol originally was produced by heating wood to 
high temperatures, then capturing and condensing the gases given off, but modern methods combine carbon monoxide (CO), carbon 
dioxide (CO2) and hydrogen (H2) with catalysts at moderate pressures and temperatures to produce the desired methanol. The 
chemical industry makes numerous products from methanol, including fuels, plastics, dyes, perfumes, drugs, paints, and textiles. 
 

An extremely interesting use of methanol was proposed by George Olah, who won the Nobel Prize for Chemistry in 1994. Dr. Olah 
proposed converting the nations of the world to a methanol economy, in which transportation, heating and cooking fuels, and fuel 
cells would be based on methanol.  Because methanol is so cheap to make (47 cents per US gallon; both ethanol and gasoline are 
several dollars more expensive to make), is potentially a renewable fuel, and can be made from almost any carbon-containing source 
(coal, natural gas, biomass such as agricultural waste, waste carbon dioxide), methanol is proposed as an alternative to gasoline, diesel 
and oil. The state of California has successfully tested cars running on methanol and presently has several dozen filling stations that 
supply methanol to vehicles. In addition, the huge amount of waste carbon dioxide from industrial process can be recycled to 
methanol. Because carbon dioxide can be converted to methanol and the burning of methanol creates carbon dioxide again, the use of 
methanol as a fuel is essentially carbon neutral, producing exactly as much carbon dioxide when burnt as is used to make it. There is 
an interesting “downside” to using methanol as a fuel in aluminum engines. Because methanol is slightly acidic, it can react with and 
remove the protective oxide coating that forms on aluminum, causing the aluminum to corrode when it contacts air and shorten the life 
of aluminum engines. Hence, engines that use methanol require special metal alloys that can resist such corrosion. 
 

As you can see, methanol has a dark side and a bright side … like many things in life. It just has to be used carefully and correctly.   
 
Suggestions for further reading: 
http://en.wikipedia.org/wiki/Methanol                                     http://en.wikipedia.org/wiki/Methanol_fuel 
http://en.wikipedia.org/wiki/Methanol_economy    http://emedicine.medscape.com/article/812411-overview 
http://www.edinformatics.com/interactive_molecules/info/methanol.htm (This reference includes a 3-D molecule that you can control) 
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Andreas Vesalius (1514 – 1564) 
 

He was Responsible for Introducing the Concepts of Dissection and Observation to the 

Field of Medical Anatomy and Published the First Reasonably Reliable Illustrations of 

Human Anatomy. 
 

 Kip Anastasiou, Ph.D. 
 
Just the right genes for outstanding careers in medicine carried through four generations of the Vesalius family. 

Andreas’ father, grandfather and great grandfather all served in the royal household in Brussels of present day 

Belgium. His father, having been born illegitimate, had to serve as an apothecary (though trained as a doctor) but 

his service was so outstanding that the emperor declared him legitimate. This made life for his son Andreas much 

easier. 

            Andreas had his early schooling in Brussels and his first university degree in nearby Louvain (now called 

Leuven) was in liberal arts, attaining a Master of Arts (aged 19!). He then moved to the University of Paris to 

study for his medical degree. Medicine there was just climbing out of medieval times, which were dependent on 

Arab authorities. They were replacing Arab authority with the authority of Galen (the early Greek philosopher 

who worked in Rome), who, they believed, covered every thing possible in his many volumes on medicine with 

no possibility of being wrong! Vesalius, like his fellow medical students, bought into this completely. 

            Human dissection was a rare experience for the students: only two were permitted each year, a man and 

hopefully a woman. When it happened it had to happen fast since without preservatives the interesting parts of 

a human body putrefied quickly – three days was often all that could be tolerated. Only 20 or 30 students were 

allowed to participate and the presentation was quite bizarre: the professor (whose dignity did not allow him to 

actually perform the dissection) sat on a high chair and read from Galen’s works on the human body. The 

dissection was usually carried out by an unskilled barber or, if they were lucky, perhaps a lowly surgeon. Often 

what the professor was reading had nothing to do with what the dissector was revealing! It was less than 

satisfying. However, when the course came to the skeleton, a new world opened up. The anatomy professor 

actually sent the students to the Paris Cemetery of the Innocents where the people of Paris were buried. The 

‘six feet down’ rule was clearly not yet in effect: many were buried in very shallow graves and when they dug a 

new grave they tossed the old bones on to a pile. Actually, the main hazards for the students were packs of 

vicious dogs! Young Vesalius was delighted to be able to study the hundreds of bones available and he with a 

friend became so familiar with human bones that they were able to identify every bone blindfolded. 

            Suddenly in the middle of his studies, Vesalius had to pack up and head for Brussels. His home country 

had invaded France, and it was doing nasty things to churches and nuns. Vesalius was not welcome in France 

and speed of exit was paramount. He made it before being arrested and began to attend the less interesting 

medical school in Louvain. A year later, he received his Bachelor of Medicine degree and headed off for further 

study at the University of Padua in what is now Italy. It was considered the most advanced university of the 

1500’s. Somehow there seemed to be a lot more freedom for students and for a student like Vesalius who longed 

for hands on experience, it was the right place to be. Though dissection was carried out the same way, there was 

a lot more of it. Vesalius thrived there and completed his doctorate within the first year! The day after he was 

awarded the doctorate, he was appointed professor of surgery. And the day after that he gave his first lectures! 

His students could tell that this was a different kind of professor. When it came to the first human dissection, 

Vesalius waved the barber aside and began to dissect the cadaver himself. Other professors among the observers 

were outraged and stormed out. Vesalius persevered and to the surprise of the students picked up large cards, 

each with a diagram showing the system he was dissecting. His students were delighted and asked him to have 

copies printed for purchase. These diagrams formed the first of his many publications. He did have some rather 
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disreputable traits. For example he taught his students to watch for new burials of likely candidates for 

dissection and when and how to exhume them, thus beginning several centuries of body snatching. Nothing like 

that occurred before Vesalius. In fact, everywhere he traveled to talk about his work, a rash of body snatching 

would follow him. He once had his students steal the body of a recently deceased monk from a nearby church: 

he was French, not Italian, so that was more or less OK! On another occasion, his students stole the body of the 

recently deceased mistress of a monk. The students worked all night to remove her skin so that she wouldn’t be 

recognizable when the monk arrived the next morning demanding to get her back to her tomb! The way they saw 

it was monks should not have mistresses, particularly young and pretty ones. Most legitimate bodies came from 

executed prisoners and few prisoners were female. Even Vesalius had difficulty getting to understand female 

anatomy and made many errors in depictions of their anatomy. 

            As Vesalius carried out more and more dissections, he came to realize that Galen was wrong in many 

aspects of human anatomy. For example, Galen stated that at the base of the human brain a mass of blood 

vessels called (in Latin) the rete mirabilis could be found. No such thing occurs in humans, but it does occur in 

cows. Another obvious error was Galen’s assertion that the breastbone in humans has 7 segments – not at all, 

our breast bone has only 3 parts, but in Barbary Apes, there are 7. Slowly it became clear to Vesalius that Galen 

had never dissected a human body (though he had apparently studied at least some of their bones, but somehow 

missed the correct structure of the breast bone). At the time he wrote his books Galen was working in Rome 

(though he was a Greek) and Rome strictly forbade the dissection of humans. However, Galen did dissect many 

Barbary Apes, cows, dogs and many other animals, but probably never a human. Don’t think that Vesalius 

convinced his colleagues across Europe. They held fast to the absolute authority of Galen. One of Vesalius’ 

favorite professors from Paris informed him, that if he wished to be friends Vesalius must recant his ridiculous 

ideas. After all, if there were things that didn’t fit it is because humans had become debauched since Galen’s 

time! 

            Vesalius was determined to provide students with accurate and readable charts and directions for learning 

from dissection. In 1542, he achieved this with the first edition of the Structure of the Human Body, usually 

referred to by his Latin, the Fabrica. To make it more readable and understandable, he employed artists 

(perhaps, it has been said, even from Titian’s studio) to depict the dissected bodies. They are beautifully done 

and in interesting poses – worth a look. The preparation of the diagrams took enormous amounts of dissection, 

which, strangely, he mostly carried out in his bedroom. Some reports claim that he kept stinking cadavers next 

to his bed for weeks trying to work out the details. Despite his best efforts, there were still a lot of inaccurate 

Galenisms that crept in. In his second edition in 1555, he improved the diagrams and eliminated most of the 

errors. 

            After he published the first edition, he left Padua to join the household of Charles V back in Brussels.  

He stayed there as Royal Physician (like his forebears) until Charles abdicated. He then was employed by 

Phillip II of Spain (the son of Charles V) and Vesalius remained there until his 50th year. He was ready to return 

to Padua and actually was again appointed Professor there in 1564. However, he had some time before the term 

began, and enjoying travel, took off for the Holy Land. Unfortunately, he got low on money and felt he had to 

return on an inexpensive pilgrim ship with an unscrupulous captain. The ship was caught in a storm and was 

greatly delayed, running out of food and water. Vesalius, malnourished and sick, left the ship on the Island of 

Zante off the west coast of Greece. He did not recover. His grave remains there and since his wife was furious 

with him for taking off like that, if she was alive today she would still be very annoyed! 

  
Sources: O’Malley. 1964. Andreas Vesalius of Brussels, 1514-1564. University of California. Tarshis. 1969. Andreas Vesalius. Dial. 
And many internet sources. 
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CREOSOTE    
 by David McKinnon, Ph.D. 

 
This material has been much in the news lately, with the proposal to burn old creosote impregnated railroad ties 
at a facility in Kamloops. 
 

 There are two kinds of creosote, one derived from heating wood and another from heating bituminous 
coal. It is this last variety that is used as a preservative not only for railroad ties, but also for various other 
structural timbers, e.g. in trestle bridges, pilings at docks, and for telephone and power poles. Various softwoods 
such as Lodgepole pine, Jack pine and Douglas fir readily absorb creosote. 
 

 Wood impregnated by creosote decays at a far reduced rate to untreated timber. The discovery of the 
preservative properties of creosote for railroad ties made in part possible the vast railroad development in North 
America and Europe in the 1800’s. Without it, railroad ties would have had to be replaced much more 
frequently, with considerable economic cost. 
 

  When bituminous coal is heated in coke ovens to make the coke used in iron and steel production, some 
of the material volatilizes and can be collected. This coal tar is an oily liquid and is further distilled to remove 
its lower boiling components, such as benzene, toluene and xylene. These are useful solvents and starting 
materials for chemical synthesis, although the coal tar source has been mostly replaced by petroleum sources. 
 

 The residue from this distillation is the dark brown liquid known as creosote. This can be further 
separated if necessary by distillation under reduced pressure or by other means to provide a variety of materials, 
mainly polycyclic aromatic hydrocarbons (PAH’s, complex carbon ring compounds) such as naphthalene, 
fluorene*, anthracene, phenanthrene and more complex compounds. These are also valuable in chemical 
synthesis. Anthracene is the starting material for many synthetic dyes. The residue from this distillation is a 
black tar, which has properties similar to asphalt and has similar uses. 
 

  Creosote also contains a sizeable proportion of compounds based on heterocyclic rings. (A heterocycle 
is a ring compound, usually five- or six-membered in size, made up of predominantly carbon atoms, but also 
containing an atom such as nitrogen, oxygen or sulfur.)  
 

  Creosote probably owes its preservative action to two factors, (1) the small amount of phenols present 
which have antibacterial and fungicidal properties, and (2) the oily material impregnating the wood reduces the 
amount of water present, which fungi etc. need to degrade the cellulose or lignins in wood. However, creosote 
use appears to be falling, being replaced by copper- or zinc-based formulations. 
 
 Although the PAH’s mentioned above are not carcinogenic, many other PAH components of creosote 
are. Skin cancers were an occupational hazard of chimney sweeps in early Victorian times, owing to contact 
with PAH’s in the soot and creosote from the burning of bituminous coal. Thus, continual contact with creosote 
should be avoided. Creosote has a typically tarry smell which in small concentrations is not unpleasant, yet it 
should be remembered that the smell is due to PAH’s. It should be noted that some psoriasis ointments and 
shampoos contain coal tar and there appears to be no current statistical evidence that workers using creosote 
have increased rates of skin cancers.   
 

 Microbiological degradation of the creosote constituents will eventually occur, with splitting of the ring 
of the PAH’s or heterocycles to initially produce acid compounds which can leach into surrounding soil or 
water. 
 

*Editor’s note: Not to be confused with the element, fluorine(F).  
Fluorene  (C13H10) is fluorescent, thus its name. It contains no fluorine.  
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Parkcrest Elementary School Visitors 
 

  
         Adrien, Brayden                Allissa, Taylor, Adele Stapleton 

    
      Cody,Alex                Brady,Andrew, Mrs. Warner 

   
        Taylor        Allissa 
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Brady and the Gravity Game 
Gordon R. Gore 

 

         
 

      
 

 
 

Gordon Gore Photos 

How can Brady make the steel ball in 

the ‘tee’ go into the yellow cup, without 

touching the ball? 
 

 Brady quickly pulls a supporting 

stick away, so the hinged board starts 

to fall. The ball falls at rate ‘g’ (the 

acceleration due to gravity). 
 

 The yellow cup near the end of 

the hinged board reaches the base 

just before the ball does. 
 

 The yellow cup ends up directly 

below the point where the ball on the 

tee started, so the ball goes in the 

cup…and Brady never touched the ball! 

 
Brady Hall is a student at 

Parkcrest Elementary School. 

 

A strobe flash was used to 

illustrate the paths of the 

falling ball and the yellow 

cup. The yellow cup reaches 

the table level before the 

ball, because the cup is lower 

than the ball was when the 

experiment started. 
 

Thanks to Gord Stewart for 

assisting with this photograph. 
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Thank You! 
Generous donations were recently received from:  

June Routledge’s class at Dufferin Elementary School 
Stuart Wood Elementary School (Carol Robb, Principal) 

Parkcrest Elementary School PAC 
 

Kamloops Exploration Group Lecture Series 2010 
 

 
 

KEG Lecture Series 2010  
Time:  7:00pm 

  
WHERE:  Kamloops Towne Lodge (formerly the Best Western),  

1250 Rogers Way, Kamloops B.C    Room:  Salon A & B 
   

UPCOMING LECTURES  
Thursday evenings 

February 11   –  Geology of Gem Deposits     Lee Groat 
February 25   –  Diamonds – They Are Just Carbon After All  Bruce Madu 
March 4         –  Mass Extinctions       Stuart Sutherland 
March 25       –  Pacific Margin       Joanne Nelson 
April 29         –  Oil Sands*         Don Thompson  

 
 (*Note, this is a CIM South-Central BC Branch and KEG co-hosted event. This talk will be held at 
  TRU, International Building, The Panorama Room.) 

 

Any questions, please contact Royanna at 250.851.7688 or wildrock@shaw.ca 
 

There is no cost and everyone is welcome! 
 

          
                          An Ehren Stillman Cartoon          Have you ever had one of those days? 
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Devin Halcrow of Bert Edwards Science Technology School can lift all those nails with a neodymium 
magnet, even with his hand in the way. It must be Devin’s magnetic personality. Devin was assistant 
demonstrator to Gordon Gore at a recent show on magnetism for Arthur Hatton Elementary School K-3 
visitors. Devin is in Grade 5. He is a highly valued volunteer at the BIG Little Science Centre. 
 

 
Susan Hammond, Assistant Operator, lets Hailey of Arthur Hatton Elementary try the nail lifting ‘trick’. 


