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LUKE uses 'The Force'!  Luke Fabbro-Smith of Lloyd George Elementary School closely examines a 
magnetic levitation device at the BIG Little Science Centre. Luke is in Sherrie Fassler’s Grade 1/2 class. 
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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
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Luke Fabbro-Smith (cover) has a close-up view of our new 
Levitron World Stage� , obtained from Educational 
Innovations. The device comes with a world globe, with the 
removable ‘stage’ inside. Small items can be placed on top 
of the stage, which rotates slowly. 
 

 
 

Britnee Marcoux and Brayden Maclean, both of Dallas 
Elementary School, enjoy a little ‘torque’ at the BIG Little 
Science Centre. 
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Methane Hydrate 
Jim Hebden Ph.D. 

 
Methane hydrate has been in the news a great deal lately, and not for the reasons that energy producers had 
hoped to see. Methane hydrate, more properly called methane clathrate, is an interesting (and British 
Petroleum engineers dealing with the Deepwater Horizon oil spill would say, frustrating) compound that forms 
when methane gas [see “Methane (CH4)”, BIG Science #158, May 2010] reacts with water at high pressures and 
low temperatures. 
 
 Clathrates are a very special type of chemical compound, in which a series of small molecules cluster 
together with weak bonds to form a cage-like structure that traps another, different, compound in the cage’s 
centre. In the case of methane clathrate, cages resembling soccer balls form when water molecules form weak 
hydrogen bonds that link together as shown below. (The larger circles represent oxygen, the smaller circles are 
hydrogen; the solid black lines are the strong bonds holding each water molecule together as a 3-atom unit and 
the red lines represent weak hydrogen bonds. Only a few of the water molecules are shown.)  
 

       
 
 
 Methane is only slightly soluble in water at room temperature and ordinary atmospheric pressures, but if 
the temperature is decreased and the pressure is greatly increased, methane and water quickly form a solid that 
closely resembles ice: methane hydrate. The most common places to find methane hydrates are in sedimentary 
rocks in the north and south Polar Regions, in some deep lakes near the polar regions and in the sediments 
covering the continental shelf (the ocean regions surrounding each continent). In the case of the oceans, when 
organic material “rains down” from the surface at a relatively high rate to build up layer after layer of organic-
laden muds, bacteria at the oxygen-rich top of the sediments convert organic material to carbon dioxide, just 
like humans do. But in the deeper parts of the sediments, there is no oxygen available and a type of ancient 
bacteria called methanogens convert the organic material to methane.  (In much deeper sediments, organic 
material is converted to methane by the combined action of pressure and heat from the Earth’s interior, but this 
is a minor source of the methane in most methane hydrates.) At present, the best estimate of the amount of 
methane contained in methane hydrates is about 300 to 1900 billion tonnes. Needless to say, energy companies 
are taking a hard look at the possibility of extracting methane (which is the principle component of natural gas) 
from these large deposits.  
 
 If a sample of methane hydrate is brought to the surface, the reduced pressure causes the trapped 
methane to be released from the sample and the remaining water collapses into a puddle. On average, one litre 
of methane hydrate can release 168 litres of methane gas, which means the stored methane in the sample is 
under a pressure of 7.5 atmospheres. Another way to look at this situation is to say that a pressure of at least 7.5 
atmospheres is required to allow methane hydrate to form. (This is a pressure equivalent to pumping up a bike 
or car tire to 110 pounds per square inch.) This is where the recent oilrig disaster in the Gulf of Mexico comes 

 Studies have shown that each unit cell (the 
arrangement of molecules that repeats itself indefinitely 
in all three dimensions) consists of 6 soccer ball-like 
arrangements of water molecules, 2 of which make a 
cage of 20 hydrogen-bonded water molecules and 4 of 
which make a cage of 24 hydrogen-bonded water 
molecules. Inside each of the ball-like cages, an average 
of 3 to 4 methane molecules are trapped. 
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in. According to the Kamloops Daily News (“Swoosh, boom, run”, Saturday May 8, 2010, page 1), the drilling 
rig had penetrated into a region where methane hydrate was present. In order to create a concrete seal around 
the wellhead after the exploratory drill well was ready to be put into full scale oil production, heat was 
introduced, and since a heated, low pressure escape route was now available for the methane hydrate, the 
methane started to escape from its icy cage and moved up the drill pipe toward the surface. When a gas bubble 
goes from a high-pressure region to a low pressure region, the volume of the gas expands. (This is why carbon 
dioxide bubbles at the bottom of a glass of soda pop get bigger as they float to the surface.) By the time the 
methane in the pipe reached the surface, a huge volume of highly combustible gas erupted into the drill room 
and surrounding areas. Boom! Later, when a large containment box was inserted over the gushing oil-gas 
mixture, the low temperature and high pressure on the ocean bottom combined sea water with the methane also 
escaping into the box to form a slush of methane hydrate that filled the inside of the box and blocked the vent 
tube that would have allowed oil to be pumped harmlessly to the surface. 
 
 Although there exists large amounts of methane hydrate scattered around the world, in most cases the 
deposits are not concentrated enough to make them worthwhile to harvest as an energy source. There are a few 
places where methane has been or is being extracted, and geologists in several countries are researching ways to 
economically recover methane from land or ocean deposits. 
 
 Recent studies have shown that methane is a significant greenhouse gas, the presence of which can have 
a direct effect on global warming. In the atmosphere, methane slowly combines with oxygen to produce water 
vapour and carbon dioxide (which itself is a powerful greenhouse gas). Disturbing evidence has shown that an 
increase in the methane concentration is accompanied by a similar increase in global temperatures. This 
evidence lead to a disaster proposal called the “clathrate gun hypothesis”. This hypothesis suggests that as 
global warming occurs, more methane hydrate dissociates and releases more methane, which in turn increases 
the global temperature and causes even more methane clathrate to dissociate. This run-away cycle would release 
immense amounts of methane and increase the average global temperature to such an extent that mass 
extinction of life would occur on land and in the oceans within the space of a human lifetime. Fortunately, 
further evidence has shown that such a situation is highly unlikely to occur. However, there IS evidence that 
mass extinctions in the past (that is, 56 and 251 million years in the past, and also a sudden warming 630 
million years ago) may have been caused by massive release of methane from methane hydrates over a period 
of tens of thousands of years. At present, further research is taking place in arctic regions where a sudden 
release of some methane is a very real possibility, but the magnitude of the effects of such a release is not yet 
understood. 
 
 Although global warming is now known to be a very real situation, the extent of the warming and the 
effect that it will have on our planet is still not clear and will require extensive scientific research in order to 
understand just what can be done about to minimize any harmful effects. 
 
 Interested readers wishing to get more information may want to start their search with the following 
Internet sources. 
 

http://en.wikipedia.org/wiki/Methane_clathrate 
http://en.wikipedia.org/wiki/Clathrate_compound 

http://www.giss.nasa.gov/research/features/200409_methane/ 
http://ethomas.web.wesleyan.edu/ees123/clathrate.htm 
http://en.wikipedia.org/wiki/Clathrate_gun_hypothesis 
http://www.mh21japan.gr.jp/english/mh/02bussei.html 

 

 



6 

Favourite Physical Science Demonstrations 
GGGooorrrdddooonnn   RRR...   GGGooorrreee   

 
Most of these ideas come from many sources long forgotten, but some of them are original with the BIG Little Science Centre. As a rule, we try to 
take an old, well-known demonstration and put our own spin on it. 
 

LLLiiiggghhhttt   aaannnddd   CCCooolllooouuurrr   222   
Lasers 
 

      
 
 
Fibre Optics 
 

   
 
The phenomenon is total internal reflection, and it is the basis of fibre optics technology.  
 

   
 

Start at a wall and spray water from a spray bottle ahead of 
you as you walk backward. This will create a temporary fog 
through which you can then shine the lasers (red and/or 
green), showing that light travels in a very distinct, straight 
line. Aim the laser so that the reflected beam, if there is one, 
does not shine into anyone's eyes. If you shine a laser beam 
on a spot on the ceiling, visitors can look at it safely through 
their diffraction glasses. 
Observers will see several spots, but all are the same colour. 
The laser produces 'pure’ light (i.e. one wavelength only). 
 
 

Lift the plastic coil and shine the laser beam 
into the end of the straight part. The audience 
will see the laser light being reflected internally 
and travelling around the coil, eventually 
coming out the end of the coiled part. 
 

 
Turn on an optical fibre lamp. Students will see a 
beautiful effect due to total internal reflection. 
 
Aim the green laser beam at the fibre optic lamp, 
from a distance of about 1 m. Observe the beautiful 
effect caused by reflection and refraction of the 
light by the thin plastic fibres of the lamp. 
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The Shadow Board 
 

The shadow board is made of phosphor-coated paper sheets taped together to form a large screen. The paper is not only 
fluorescent; it stores some of the incoming energy from the light in the flash, and releases it over time in the form of 
yellow-green light. This is phosphorescence.  
 Use a tiny violet/ultraviolet LED to create a 'happy face' on a phosphorescent paper screen (The Shadow Board) 
that is tacked on the wall.  
 A bright camera ‘slave’ flash has lots of high-energy light. Flash the 'slave' camera flash and let them see the 
phosphorescent screen 'glow' in a yellow-green colour. 
   

          
 
Three Colours of Floodlight 
 
You need three holiday floodlights: one red, one blue and one green. (These are the three primary light colours.) Show the 
audience the colour of each floodlight by itself, projected on the white screen. Mix the floodlights two at a time, then all 
three together.  

               
  

     

Have a volunteer come to the front and stand about 30 cm in 
front of the shadow board, facing to the side so the flash will 
not blind him or her. Flash the light and have the student 
quickly step out of the way so the audience can see the 
shadow. Repeat the process, but ask the student to do 
something creative with the shadow. A popular choice is to 
point a finger at the nose. The shadow is hilarious! 
 

Have a student stand in front of the white screen (on a stool if 
necessary) with all three floodlights ‘on’, and face the screen. Have 
the student raise his or her hands as if 'under arrest'. Note the 
shadows! (For the photograph, this volunteer was asked to face the 
camera.) 

 
The shadows are actually quite complex. You may be able to make 
out all of these colours: blue, green, red, cyan, magenta, yellow and 
black. 
 
Where there are no shadows, the screen is white. 
 

Blue + Green = cyan 
Blue + Red = Magenta 
Red + Green = Yellow 

Red + Green + Blue = White 
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Dallas Elementary Grade 7’s Visit  
(Kathy Richard’s Class) 

 
Mighty Caydon MacCollum has to overcome the force due to air pressure pushing these rubber cups together. 

 
Laurenne Willis and Rylea Pigeon prepare to do a lab on chemical reactions. 
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Magnetism with Lloyd George Elementary Grades 1 and 2 

    
Wade Ressler ‘wrestles’ with the electromagnet. His son Thomas has no problem pulling the magnet apart. Hmmm…. 

   
    Amanda Martin demonstrates her magnetic personality.              Wil Calne ‘nails’ his experiment for Susan Hammond. 

 
Michael MacDonald and Wyatt Jansen try to make the repelling magnets ‘meet’ head-on. 
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North Shuswap Elementary Visit (Tony Gidora’s Class) 

   
Left: Kate Manley casts a multi-coloured shadow as she stands in front of red, blue and green floodlights. 

Right: Kate Manley, Jayme Phillipa and Isik Darbyson-Robert have fun with the carnival mirror. 
 

 
Melissa Smiley’s beautiful hair responded instantly to the static electric charge from the Van de Graaff generator. 

 
Tony Gidora’s Grade 4/5/6 class from North Shuswap Elementary School enjoyed their visit to the BIG 
Little Science Centre. They watched the Light and Colour Show, visited the two hands-on rooms, and did an 
experiment with simple batteries. Tony’s class is a keen group, and we thoroughly enjoyed their visit. 


