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President’s Message Letter from the Editor
Doug Murray

Hello everyone!

I hope you all enjoyed the 
first ever colour issue of 
the Fall BC Rockhounder.  
It’s 60th anniversary 
will occur in 2015 and 
it would be nice to 

do something special, please feel free to submit 
ideas.  This issue will be a bit lean as I did get 
into a bit of doo-doo for some cost overrun.

My merry Christmas present was the death of my HP 
laptop...tick, tick boom!  and then much rejoicing 
as the hard drives were recoverable.   Nonetheless, 
once again all this has caused delays in getting this 
out on time as I await my shiny new iMac!  Quantum 
computers can’t come fast enough for me and I 
ponder why so much science and technology is put in 
microchips that will run Windows!, which brings me 
around to the feature article on Graphene.  I thought 
that from time to time we should learn some new 
materials science and Carbon is a good candidate as 
we are all familiar with it in one form or another.

Our world travellers bring us to Huinan, China and we 
explore the 10 Most Deadly – a must read – followed 
by an article on Radon with a great chart of  Uranium 
decay products – then from gem heists to new fossil 
discoveries; the year in review of Canadian geology.

The postal rate hikes effective March 1st   do not 
bode well for keeping the Rockhounder subscription 
price at its current level.  I would like to know 
how many of you would subscribe to an online 
version (at $4 per issue).  Perhaps the clubs could 
do a count and submit the number to me.

I cannot finish without mentioning the imminent, 
dreadful ferry cuts and more fare increases that will be 
the doom of so many coastal and island communities.  
This is a major issue for all BC residents and for all of 
us that love to travel and explore BC (rockhounding!).  
I urge you to lodge your complaints and sign petitions 
to Christy Clark and to the Ministry of Transportation.  
It’s really about fiscal fairness and the issue that the 
coastal ferries must return to the Dept. of Highways.  

Big thanks to all who submitted articles and pictures!
Leaving no stone unturned, yours truly,
Amanda Martinson 

Letters to the Editor
Ms. Rocksanne wrote a 
letter too long to reproduce 
entirely, but questions why 
the magazine is often late 
(I received a few phone 
calls about this too).  

Editor Amanda replies:  

apologies for the Fall issue 

lateness.  Everything down the line was late, late, late; 

submissions, layout “student” and mailings!  Once 

the magazine is printed it’s out of my hands.  I can’t 

do the mailings from here on Texada.  Sometimes the 

Executive Secretary is burdened with work and simply 

can’t get to it as was the case with the Spring issue as 

well.  Sometimes the club person forgets to distribute 

them to the members and then there is Canada Post.

“At one time the four issues were received within 
the calendar year and this was with only one 
person involved with the magazine.  This person 
researched articles; hounded members for club 
reports, travel articles, Rendezvous and Summer 
Camp reports, looked after the advertising...and 
mailed the magazines to the clubs and subscribers.”

Ed:  This was a full time job for the person referred 

to and her pet project.  If no one was going to step 

up as editor the BCLS was going to split the job into 

3 positions – that’s right, three!  I did my best to get 

the Spring issue out on time but the mailings did not 

I HOPE YOU ALL HAD A MERRY Christmas 
and are looking towards a prosperous new year.
With the New Year here we will more than likely 
be starting our field trips.  For the society trips
check the web site and happy rockhounding for 
2014 and for those snowbirds, have a good
trip. 

This year’s Society events are the gem show 
April 11th-13th.   Rendezvous will be  in Armstrong, 
and Summer camp in Port Alberni August 3rd 
thru 9th.  Check the web site for more info.

The fall Rockhounder was excellent 
and well put together. 

The executive is looking for a volunteer to produce 
the Society calendar. This person would report and 
come under the executive for direction. Some of 
the duties are; to canvas the clubs for pictures of BC 
rocks and minerals , contact advertisers and invoice 
them for the cost of the ads, take in orders from 
clubs and distribute the orders.  The one deadline is 
to have the calendars out by the end of October .

The next BCLS meeting will be at the Port 
Alberni show on Saturday the 08th of March 
2014, at 1PM at the Cherry Creek hall.

Let’s hope for a good rockhounding year.

Cover:  3D graph of energy output of Graphene.
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happen for an entire month after printing was done.  

The Summer issue was on time. The Fall was late for 

many reasons out of my control.  The winter issue will 

be a bit late due to technical difficulties, namely my 

adding machine – ahem, computer – blowing up.

  “All these changes were made to make this a 
better magazine and streamline production and 
distribution and still the magazine is not received in 
the calendar year.  Why is this?  Is there a problem 
with receiving articles from individuals and clubs 
prior to the deadline?  Is the Editor spending too 
much time researching articles because she is not 
receiving enough material?  Are the dealers late...?

Ed:  You said it girl!  There were no submissions for club 

activities, Shop Talk, Field trips, general articles or even 

pictures!!!!  I thought that clubs would know to submit 

after almost 60 years of publication but this has been a 

complaint since the very first issue.  Previously, three out 

of four issues are received in the year with the winter one 

overlapping into January.  The previous editor had her 

own troubles.  Dealers, on the other hand are never late!

“It would be a pleasure, to once again, receive the 
Spring issue in February, Summer in April...”

Ed:  Spring issue in Feb?  It’s still winter!

Here’s my schedule:

Spring deadline:  Feb 28th, in the mail by 
end of March (after spring equinox)

Summer deadline:  May 31st, will have Gem Show 
highlights, Rendezvous and AGM Summary report, 
in the mail by end of June (after summer solstice).

Fall deadline:  August 31st, will have 
Summer Camp report, in the mail be end 
of September (after fall equinox).

Winter deadline:  Nov 30th, club activity 
reports for the year, in the mail by last week 
of December (after winter solstice).

I will certainly try to uphold my end...the rest is 
up to you guys.  So Ms. Rocksanne your letter is 
appreciated as others would have similar questions, 
BUT for the time and trouble to actually write and 
mail me a letter, it is my hope that you could submit 
a club report/story of the same calibre ! (Please)

CALLING ALL CABMAKERS!  Please 
submit colour pictures of your creations for 
a new section CABS AND SLABS.  

:::::::ANNOUNCEMENT:::::

New email address for the 

BC Rockhounder:

bcr-editor@live.ca

The old address editor@lapidary.

bc.ca will be up until the end of June, 

but please start using the new one.

The current email provider is no 

longer suitable for many reasons.

ALSO – by the next issue I should have a 

Wordpress web/blog site and Facebook 

page up for the BC Rockhounder.   

�
Goodbye Silicon... 
            

...Hello Graphene 
�
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(CNN) -- Just under ten years ago, the Dutch-British 
physicist Andre Geim stumbled across a substance that 
would revolutionize the way we understand matter 
and win him and his colleague Kostya Novoselow 
the 2010 Nobel Prize for Physics. It was graphene -- a 
one atom thin substance. The Professor of Physics 
at Manchester University talks to CNN about 
discovering the first ever 2-dimensional material.

CNN: Graphene has been described as a ‘miracle 
material’, but what exactly is it? 

Andre Geim: It’s the thinnest material you can get 
-- it’s only one atom thick. A tiny amount can cover a 
huge area, so one gram could cover a whole football 
pitch. It’s the strongest material we are aware of because 
you can’t slice it any further. Of course, we know that 
atoms can be divided into elementary particles, but 
you can’t get any material that is thinner than one 
atom, or it wouldn’t count as a material anymore.
Graphene is stronger than diamond; it shows 
extraordinary heat 
conductance; it conducts 
electricity a thousand times 
better than copper -- the list 
goes on. We’re talking about 
probably 20 superlatives 
which apply to graphene. 
Another surprise is that you 
can just about see it with 
the naked eye, even though 
it’s only one atom thick!

CNN: Your scotch-tape 
method for discovering 
the material has gone 
down in science history. 
Tell us about that.

AG: We were trying to make graphite as thin as 
possible using lab equipment and for many months we 
struggled to make it thinner than 10,000 layers. Then 
we had a kind of Eureka moment. We were using scotch 
tape on a regular basis in the lab to clean the surface 
of the graphite. We would look at what was happening 
on the surface of the graphite and throw the scotch 
tape in the bin. Then we decided to take the tape out 
of the bin and look at it under the microscope and we 
saw really transparent pieces of graphite -- graphene.

CNN: Your discovery was certainly a surprise to 
the science world, but was it a surprise to you?

AG: Yes. We live in a 3-dimensional world. My 
physics intuition, developed over the last thirty years, 
told me that this material shouldn’t exist. And if 
you had asked 99.9% of scientists around the world 
they would have said the idea of a 2D material was 
rubbish and that graphene shouldn’t exist. And in 

most cases they would have been right, but in the 
case of graphite or graphene, and a dozen other 
materials like it, our intuition was completely wrong. 
You can reach this limit of one-atom-thin layers.

CNN:S But what exactly is graphene useful for?

AG: Because of its range of extraordinary properties, 
people are considering using graphene in a myriad of 
different applications. For example, because graphene 
is so strong, people want to use it to reinforce plastics, 
making them conductive at the same time. Because 
it’s transparent and conducts electricity, people 
want to use it in applications like mobile phone 
screens, touch screens, TV screens and so on. People 
are also considering using it to go beyond silicon 
technology and make our integrated circuits even 
denser and speedier. Those are just few examples.

CNN: What is the future for graphene?

AG: I don’t dare try to predict 
the future, but if the speed of 
development of the last ten 
years is of any guidance we 
can expect to see graphene 
everywhere soon. Typically 
it takes 40 years for a new 
material to move from an 
academic lab into a consumer 
product, but within less than 
ten years graphene has jumped 
from our lab into an industrial 
lab and now there are pilot 
products all over the world. 
Governments around the 
world and probably more than 
100 companies are spending 
billions on researching these 

materials. So, it probably deserves the superlative 
of the fastest developing material as well.

Properties Of Graphene
Written By Jesus de La Fuente / CEO 
Graphenea / j.delafuente@graphenea.com

Graphene is, basically, a single atomic layer of 
graphite; an abundant mineral which is an allotrope 
of carbon that is made up of very tightly bonded 
carbon atoms organised into a hexagonal lattice. What 
makes graphene so special is its sp2 hybridisation 
and very thin atomic thickness (of 0.345Nm). These 
properties are what enable graphene to break so 
many records in terms of strength, electricity and 
heat conduction (as well as many others). Now, let’s 
explore just what makes graphene so special, what are 
its intrinsic properties that separate it from other forms 
of carbon, and other 2D crystalline compounds?

Fundamental Characteristics
Before monolayer graphene was isolated in 2004, 
it was theoretically believed that two dimensional 
compounds could not exist due to thermal instability 
when separated. However, once graphene was 
isolated, it was clear that it was actually possible, 
and it took scientists some time to find out exactly 
how. After suspended graphene sheets were studied 
by transmission electron microscopy, scientists 
believed that they found the reason to be due to slight 
rippling in the graphene, modifying the structure of 
the material. However, later research suggests that it 
is actually due to the fact that the carbon to carbon 
bonds in graphene are so small and strong that they 
prevent thermal fluctuations from destabilizing it.

Electronic Properties
One of the most useful properties of graphene is 
that it is a zero-overlap semimetal (with both holes 
and electrons as charge carriers) with very high 
electrical conductivity. Carbon atoms have a total 
of 6 electrons; 2 in the inner shell and 4 in the outer 
shell. The 4 outer shell electrons in an individual 
carbon atom are available 
for chemical bonding, but 
in graphene, each atom 
is connected to 3 other 
carbon atoms on the two 
dimensional plane, leaving 
1 electron freely available 
in the third dimension for 
electronic conduction. These 
highly-mobile electrons are 
called pi (π) electrons and 
are located above and below 
the graphene sheet. These 
pi orbitals overlap and help 
to enhance the carbon to carbon bonds in graphene. 
Fundamentally, the electronic properties of graphene 
are dictated by the bonding and anti-bonding (the 
valance and conduction bands) of these pi orbitals.

Combined research over the last 50 years has proved 
that at the Dirac point in graphene, electrons and holes 
have zero effective mass. This occurs because the energy 
– movement relation (the spectrum for excitations) 
is linear for low energies near the 6 individual corners 
of the Brillouin zone. These electrons and holes are 
known as Dirac fermions, or Graphinos, and the 6 
corners of the Brillouin zone are known as the Dirac 
points. Due to the zero density of states at the Dirac 
points, electronic conductivity is actually quite 
low. However, the Fermi level can be changed by 
doping (with electrons or holes) to create a material 
that is potentially better at conducting electricity 
than, for example, copper at room temperature.

Tests have shown that the electronic mobility of 
graphene is very high, with previously reported 

results above 15,000 cm2·V−1·s−1 and theoretically 
potential limits of 200,000 cm2·V−1·s−1 (limited by 
the scattering of graphene’s acoustic photons). It is said 
that graphene electrons act very much like photons in 
their mobility due to their lack of mass. These charge 
carriers are able to travel sub-micrometer distances 
without scattering; a phenomenon known as ballistic 
transport. However, the quality of the graphene and 
the substrate that is used will be the limiting factors. 
With silicon dioxide as the substrate, for example, 
mobility is potentially limited to 40,000 cm2·V−1·s−1.

Mechanical Strength
Another of graphene’s stand-out properties is its 
inherent strength. Due to the strength of its 0.142 
Nm-long carbon bonds, graphene is the strongest 
material ever discovered, with an ultimate tensile 
strength of 130,000,000,000 Pascals (or 130 
gigapascals), compared to 400,000,000 for A36 
structural steel, or 375,700,000 for Aramid (Kevlar). 
Not only is graphene extraordinarily strong, it is 
also very light at 0.77milligrams per square metre 
(for comparison purposes, 1 square metre of paper 

is roughly 1000 times 
heavier). It is often said 
that a single sheet of 
graphene (being only 1 
atom thick), sufficient 
in size enough to cover a 
whole football field, would 
weigh under 1 single gram.

What makes this 
particularly special is that 
graphene also contains 
elastic properties, being 
able to retain its initial 

size after strain. In 2007, Atomic force microscopic 
(AFM) tests were carried out on graphene sheets that 
were suspended over silicone dioxide cavities. These 
tests showed that graphene sheets (with thicknesses 
of between 2 and 8 Nm) had spring constants in 
the region of 1-5 N/m and a Young’s modulus 
(different to that of three-dimensional graphite) of 
0.5 TPa. Again, these superlative figures are based 
on theoretical prospects using graphene that is 
unflawed containing no imperfections whatsoever and 
currently very expensive and difficult to artificially 
reproduce, though production techniques are steadily 
improving, ultimately reducing costs and complexity.

Optical Properties
Graphene’s ability to absorb a rather large 2.3% of white 
light is also a unique and interesting property, especially 
considering that it is only 1 atom thick. This is due to 
its aforementioned electronic properties; the electrons 
acting like massless charge carriers with very high 
mobility. A few years ago, it was proved that the amount 
of white light absorbed is based on the Fine Structure 
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Constant, rather than being dictated by material 
specifics. Adding another layer of graphene increases 
the amount of white light absorbed by approximately 
the same value (2.3%). Graphene’s opacity of πα ≈ 2.3% 
equates to a universal dynamic conductivity value of 
G=e2/4ħ (±2-3%) over the visible frequency range.

Due to these impressive characteristics, it has been 
observed that once optical intensity reaches a certain 
threshold (known as the saturation fluence) saturable 
absorption takes place (very high intensity light causes 
a reduction in absorption). This is an important 
characteristic with regards to the mode-locking 
of fibre lasers. Due to graphene’s properties of 
wavelength-insensitive ultrafast saturable absorption, 
full-band mode locking has been achieved using an 
erbium-doped dissipative soliton fibre laser capable 
of obtaining wavelength tuning as large as 30 nm.

In terms of how far along we are to understanding the 
true properties of graphene, this is just the tip of the 
iceberg. Before graphene is heavily integrated into the 
areas in which we believe it will 
excel at, we need to spend a lot 
more time understanding just 
what makes it such an amazing 
material. Unfortunately, while 
we have a lot of imagination 
in coming up with new ideas 
for potential applications and 
uses for graphene, it takes time 
to fully appreciate how and 
what graphene really is in order 
to develop these ideas into 
reality. This is not necessarily 
a bad thing, however, as 
it gives us opportunities 
to stumble over other 
previously under-researched or overlooked 
super-materials, such as the family of 2D 
crystalline structures that graphene has born.

Graphene & Graphite - How Do 
They Compare? 

“The attributes of graphene – transparency, density, 
electric and thermal conductivity, elasticity, flexibility, 
hardness resistance and capacity to generate chemical 
reactions with other substances – harbour the 
potential to unleash a new technological revolution 
of more magnificent proportions than that ushered 
in by electricity in the 19th century and the rise 
of the internet in the 1990s.” - LarrainVial
In very basic terms graphene could be described 
as a single, one atom thick layer of the commonly 
found mineral graphite; graphite is essentially 
made up of hundreds of thousands of layers of 
graphene. In actuality, the structural make-up of 

graphite and graphene, and the method of how to 
create one from the other, is slightly different.

Graphite
Way back when you were at school, it is very likely 
that you would have come across the term ‘pencil 
lead’, referring to the central core of a pencil that is 
able to produce marks on paper and other material. 
In fact, rather than referring to the chemical element 
and heavy metal, lead, this central core is most 
commonly made from graphite mixed with clay. The 
mistake arose when it was first discovered, at which 
point because it is a form of carbon and contains a 
similar molecular make up to other members of the 
carbon group (though primarily due to the visual 
similarities), it was thought to be a form of lead.

Graphite is a mineral that naturally occurs in 
metamorphic rock in different continents of the 
world, including Asia, South America and some 
parts of North America. It is formed as a result of the 
reduction of sedimentary carbon compounds during 

metamorphism. Contrary 
to common belief, the 
chemical bonds in graphite 
are actually stronger than 
those that make up diamond. 
However, what defines the 
difference in hardness of 
the two compounds is the 
lattice structure of the carbon 
atoms contained within; 
diamonds containing three 
dimensional lattice bonds, 
and graphite containing two 
dimensional lattice bonds 
(layers of carbon sheets). 
While within each layer 

of graphite the carbon atoms contain very strong 
bonds, the layers are able to slide across each other, 
making graphite a softer, more malleable material.

Extensive research over hundreds of years has proved 
that graphite is an impressive mineral showing a 
number of outstanding and superlative properties 
including its ability to conduct electricity and heat 
well, having the highest natural stiffness and strength 
even in temperatures exceeding 3600 degrees 
Celsius, and it is also highly resistant to chemical 
attack and self-lubricating. However, while it was 
first identified over a thousand years ago and first 
named in 1789, it has taken a while for industry to 
realise the full potential of this amazing material.

Graphite is one of only three naturally occurring 
allotropes of carbon (the others being amorphous 
carbon and diamond). The difference between the 
three naturally occurring allotropes is the structure 
and bonding of the atoms within the allotropes; 

diamond enjoying a diamond lattice crystalline 
structure, graphite having a honeycomb lattice 
structure, and amorphous carbon (such as coal 
or soot) does not have a crystalline structure.

While there are many different forms of carbon, 
graphite is of an extremely high grade and is the most 
stable under standard conditions. Therefore, it is 
commonly used in thermochemistry as the standard 
state for defining the heat formation of compounds 
made from carbon. It is found naturally in three 
different forms: crystalline flake, amorphous and 
lump or vein graphite, and depending on its form, 
is used for a number of different applications.

As previously touched upon, graphite has a planar, 
layered structure; each layer being made up of carbon 
atoms linked together in a hexagonal lattice. These 
links, or covalent bonds as they are more technically 
known, are extremely strong, and the carbon atoms 
are separated by only 0.142 nanometres. The carbon 
atoms are linked together by very sturdy sp2 hybridised 
bonds in a single layer of atoms, two dimensionally. 
Each individual, two 
dimensional, one atom thick 
layer of sp2 bonded carbon 
atoms in graphite is separated 
by 0.335nm. Essentially, 
the crystalline flake form 
of graphite, as mentioned 
earlier, is simply hundreds 
of thousands of individual 
layers of linked carbon 
atoms stacked together.

Graphene
So, graphene is fundamentally 
one single layer of graphite; a layer of sp2 bonded 
carbon atoms arranged in a honeycomb (hexagonal) 
lattice. However, graphene offers some impressive 
properties that exceed those of graphite as it is isolated 
from its ‘mother material’. Graphite is naturally a 
very brittle compound and cannot be used as a 
structural material on its own due to its sheer planes 
(although it is often used to reinforce steel). Graphene, 
on the other hand, is the strongest material ever 
recorded, more than three hundred times stronger 
than A36 structural steel, at 130 gigapascals, and 
more than forty times stronger than diamond.

Due to graphite’s planar structure, its thermal, acoustic 
and electronic properties are highly anisotropic, 
meaning that phonons travel much more easily 
along the planes than they do when attempting to 
travel through the planes. Graphene, on the other 
hand, being a single layer of atoms and having 
very high electron mobility, offers fantastic levels 
of electronic conduction due to the occurrence 
of a free pi (π) electron for each carbon atom.

However, for this high level of electronic conductivity 
to be realised, doping (with electrons or holes) must 
occur to overcome the zero density of states which can 
be observed at the Dirac points of graphene. The high 
level of electronic conductivity has been explained to be 
due to the occurrence of quasiparticles; electrons that 
act as if they have no mass, much like photons, and can 
travel relatively long distances without scattering (these 
electrons are hence known as massless Dirac fermions).

Creating Or Isolating Graphene
There are a number of ways in which scientists are 
able to produce graphene. The first successful way of 
producing monolayer and few layer graphene was by 
mechanical exfoliation (the adhesive tape technique). 
However, many research institutions around the world 
are currently racing to find the best, most efficient and 
effective way of producing high quality graphene on 
a large scale, which is also cost efficient and scalable.

The most common way for scientists to create 
monolayer or few layer graphene is by a method 

known as chemical vapour 
deposition (CVD). This is a 
method that extracts carbon 
atoms from a carbon rich 
source by reduction. The main 
problem with this method 
is finding the most suitable 
substrate to grow graphene 
layers on, and also developing 
an effective way of removing 
the graphene layers from the 
substrate without damaging 
or modifying the atomic 
structure of the graphene.

Other methods for creating graphene are: growth from 
a solid carbon source (using thermo-engineering), 
sonication, cutting open carbon nanotubes, carbon 
dioxide reduction, and also graphite oxide reduction. 
This latter method of using heat (either by atomic 
force microscope or laser) to reduce graphite oxide to 
graphene has received a lot of publicity of late due to 
the minimal cost of production. However, the quality of 
graphene produced currently falls short of theoretical 
potential and will inevitably take some time to perfect.

Graphene Applications & Uses
Graphene, the well-publicised and now famous 
two-dimensional carbon allotrope, is as versatile 
a material as any discovered on Earth. Its amazing 
properties as the lightest and strongest material, 
compared with its ability to conduct heat and electricity 
better than anything else, mean that it can be integrated 
into a huge number of applications. Initially this 
will mean that graphene is used to help improve the 
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performance and efficiency of current materials and 
substances, but in the future it will also be developed in 
conjunction with other two-dimensional (2D) crystals 
to create some even more amazing compounds to suit 
an even wider range of applications. To understand the 
potential applications of graphene, you must first gain 
an understanding of the basic properties of the material.

The first time graphene was artificially produced; 
scientists literally took a piece of graphite and dissected 
it layer by layer until only 1 single layer remained. 
This process is known as mechanical exfoliation. This 
resulting monolayer of graphite (known as graphene) is 
only 1 atom thick and is therefore the thinnest material 
possible to be created without becoming unstable when 
being open to the elements (temperature, air, etc.). 
Because graphene is only 1 atom thick, it is possible 
to create other materials by interjecting the graphene 
layers with other compounds (for example, one layer 
of graphene, one layer of another compound, followed 
by another layer of graphene, and so on), effectively 
using graphene as atomic scaffolding from which other 
materials are engineered. These 
newly created compounds 
could also be superlative 
materials, just like graphene, 
but with potentially even 
more applications.

After the development of 
graphene and the discovery 
of its exceptional properties, 
not surprisingly interest in 
other two-dimensional crystals 
increased substantially. These 
other 2D crystals (such as 
Boron Nitride, Niobium 
Diselenide and Tantalum (IV) 
sulphide), can be used in combination with other 2D 
crystals for an almost limitless number of applications. 
So, as an example, if you take the compound 
Magnesium Diboride (MgB2), which is known as being 
a relatively efficient superconductor, then intersperse 
its alternating boron and magnesium atomic layers with 
individual layers of graphene, it improves its efficiency 
as a superconductor. Or, another example would be 
in the case of combining the mineral Molybdenite 
(MoS2), which can be used as a semiconductor, with 
graphene layers (graphene being a fantastic conductor 
of electricity) when creating NAND flash memory, to 
develop flash memory to be much smaller and more 
flexible than current technology, (as has been proven 
by a team of researchers at the École Polytechnique 
Fédérale de Lausanne (EPFL) in Switzerland).

The only problem with graphene is that high-quality 
graphene is a great conductor that does not have a 
band gap (it can’t be switched off). Therefore to use 
graphene in the creation of future nano-electronic 

devices, a band gap will need to be engineered into 
it, which will, in turn, reduce its electron mobility 
to that of levels currently seen in strained silicone 
films. This essentially means that future research and 
development needs to be carried out in order for 
graphene to replace silicone in electrical systems in the 
future. However, recently a few research teams have 
shown that not only is this possible, it is probable, and 
we are looking at months, rather than years, until this 
is achieved at least at a basic level. Some say that these 
kinds of studies should be avoided, though, as it is 
akin to changing graphene to be something it is not.

In any case, these two examples are just the 
tip of the iceberg in only one field of research, 
whereas graphene is a material that can be utilized 
in numerous disciplines including, but not 
limited to: bioengineering, composite materials, 
energy technology and nanotechnology.

Biological Engineering
Bioengineering will certainly be a field in which 

graphene will become a vital 
part of in the future; though 
some obstacles need to be 
overcome before it can be 
used. Current estimations 
suggest that it will not be until 
2030 when we will begin to 
see graphene widely used 
in biological applications as 
we still need to understand 
its biocompatibility (and 
it must undergo numerous 
safety, clinical and regulatory 
trials which, simply put, 
will take a very long time). 
However, the properties that 

it displays suggest that it could revolutionise this area 
in a number of ways. With graphene offering a large 
surface area, high electrical conductivity, thinness 
and strength, it would make a good candidate for the 
development of fast and efficient bioelectric sensory 
devices, with the ability to monitor such things as 
glucose levels, haemoglobin levels, cholesterol and 
even DNA sequencing. Eventually we may even see 
engineered ‘toxic’ graphene that is able to be used as an 
antibiotic or even anticancer treatment. Also, due to its 
molecular make-up and potential biocompatibility, it 
could be utilised in the process of tissue regeneration.

Optical Electronics
One particular area in which we will soon begin to 
see graphene used on a commercial scale is that in 
optoelectronics; specifically touchscreens, liquid 
crystal displays (LCD) and organic light emitting 
diodes (OLEDs). For a material to be able to be used 
in optoelectronic applications, it must be able to 
transmit more than 90% of light and also offer electrical 

conductive properties exceeding 1 x 106 Ω1m1 and 
therefore low electrical resistance. Graphene is an 
almost completely transparent material and is able to 
optically transmit up to 97.7% of light. It is also highly 
conductive, as we have previously mentioned and so 
it would work very well in optoelectronic applications 
such as LCD touchscreens for smartphones, 
tablet and desktop computers and televisions.

Currently the most widely used material is indium tin 
oxide (ITO), and the development of manufacture 
of ITO over the last few decades time has resulted 
in a material that is able to perform very well in this 
application. However, recent tests have shown that 
graphene is potentially able to match the properties 
of ITO, even in current (relatively under-developed) 
states. Also, it has recently been shown that the 
optical absorption of graphene can be changed by 
adjusting the Fermi level. While this does not sound 
like much of an improvement over ITO, graphene 
displays additional properties which can enable very 
clever technology to be developed in optoelectronics 
by replacing the ITO with graphene. The fact 
that high quality graphene has a very high tensile 
strength, and is flexible (with a bending radius of 
less than the required 5-10mm for rollable e-paper), 
makes it almost inevitable that it will soon become 
utilized in these aforementioned applications.

In terms of potential real-world electronic 
applications we can eventually expect to see 
such devices as graphene based e-paper with 
the ability to display interactive and updatable 
information and flexible electronic devices 
including portable computers and televisions.

Ultrafiltration
Another standout property of graphene is that 
while it allows water to pass through it, it is almost 
completely impervious to liquids and gases (even 
relatively small helium molecules). This means that 
graphene could be used as an ultrafiltration medium 
to act as a barrier between two substances. The 
benefit of using graphene is that it is only 1 single 
atom thick and can also be developed as a barrier that 
electronically measures strain and pressures between 
the 2 substances (amongst many other variables). 
A team of researchers at Columbia University have 
managed to create monolayer graphene filters with 
pore sizes as small as 5nm (currently, advanced 
nanoporous membranes have pore sizes of 30-40nm). 
While these pore sizes are extremely small, as graphene 
is so thin, pressure during ultrafiltration is reduced. 
Co-currently, graphene is much stronger and less brittle 
than aluminium oxide (currently used in sub-100nm 
filtration applications). What does this mean? Well, 
it could mean that graphene is developed to be used 
in water filtration systems, desalination systems and 
efficient and economically more viable biofuel creation.

Composite Materials 
 
Graphene is strong, stiff and very light. Currently, 
aerospace engineers are incorporating carbon fibre 
into the production of aircraft as it is also very strong 
and light. However, graphene is much stronger whilst 
being also much lighter. Ultimately it is expected 
that graphene is utilized (probably integrated into 
plastics such as epoxy) to create a material that can 
replace steel in the structure of aircraft, improving 
fuel efficiency, range and reducing weight. Due to its 
electrical conductivity, it could even be used to coat 
aircraft surface material to prevent electrical damage 
resulting from lightning strikes. In this example, the 
same graphene coating could also be used to measure 
strain rate, notifying the pilot of any changes in the 
stress levels that the aircraft wings are under. These 
characteristics can also help in the development of high 
strength requirement applications such as body armour 
for military personnel and vehicles.

Photovoltaic Cells
Offering very low levels of light absorption (at around 
2.7% of white light) whilst also offering high electron 
mobility means that graphene can be used as an 
alternative to silicon or ITO in the manufacture of 
photovoltaic cells. Silicon is currently widely used in 
the production of photovoltaic cells, but while silicon 
cells are very expensive to produce, graphene based 
cells are potentially much less so. When materials 
such as silicon turn light into electricity it produces 
a photon for every electron produced, meaning that 
a lot of potential energy is lost as heat. Recently 
published research has proved that when graphene 
absorbs a photon, it actually generates multiple 
electrons. Also, while silicon is able to generate 
electricity from certain wavelength bands of light, 
graphene is able to work on all wavelengths, meaning 
that graphene has the potential to be as efficient as, if 
not more efficient than silicon, ITO or (also widely 
used) gallium arsenide. Being flexible and thin means 
that graphene based photovoltaic cells could be used 
in clothing; to help recharge your mobile phone, 
or even used as retro-fitted photovoltaic window 
screens or curtains to help power your home.

Energy Storage
One area of research that is being very highly studied 
is energy storage. While all areas of electronics have 
been advancing over a very fast rate over the last few 
decades (in reference to Moore’s law which states that 
the number of transistors used in electronic circuitry 
will double every 2 years), the problem has always been 
storing the energy in batteries and capacitors when it 
is not being used. These energy storage solutions have 
been developing at a much slower rate. The problem is 
this: a battery can potentially hold a lot of energy, but it 
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can take a long time to charge, a capacitor, on the other 
hand, can be charged very quickly, but can’t hold that 
much energy (comparatively speaking). The solution is 
to develop energy storage components such as either a 
supercapacitor or a battery that is able to provide both 
of these positive characteristics without compromise.

Currently, scientists are working on enhancing the 
capabilities of lithium ion batteries (by incorporating 
graphene as an anode) to offer much higher storage 
capacities with much better longevity and charge 
rate. Also, graphene is being studied and developed 
to be used in the manufacture of supercapacitors 
which are able to be charged very quickly, yet also be 
able to store a large amount of electricity. Graphene 
based micro-supercapacitors will likely be developed 
for use in low energy applications such as smart 
phones and portable computing devices and could 
potentially be commercially available within the 
next 5-10 years. Graphene-enhanced lithium ion 
batteries could be used in much higher energy usage 
applications such as electrically powered vehicles, 
or they can be used as lithium ion batteries are 
now, in smartphones, laptops and tablet PCs but 
at significantly lower levels of size and weight.

Nokia’s new flexible phone based 
on graphene electrodes :

On one rockhounding trip with a couple of friends, 
we came upon a stand of marijuana plants on 
a hillside.  An argument ensued as one helped 
himself and another was adamant to destroy 
the plants.  Is there any kind of a rockhounding 
ethic concerning an encounter like this?
Dilemma in Grand Forks

Dear Dilemma, 
Unfortunately this is becoming a common 
occurrence which challenges one’s moral convictions 
whether pro or con “pot”.  One should consider 
some circumstances of why folks grow the stuff.  
Are they poor folk just growing to supplement their 
income - a worldwide phenomena whether it be 
coca leaves or opium poppies?  Do they grow to 
self medicate pain?  Are there hundreds of plants 
in which case you should hightail it out of there 
lest there be armed guards with dogs that bite!  Is 
this a matter of finder’s keepers or will one act 
like a moral police and destroy the booty?  This 
is a dilemma but has an easy solution.   I refer 
you to the Rockhounder ‘s Code of Ethics:

1.  I will respect private property and do no 
     rockhounding without the owner’s permission.
2.  I will use no firearms or blasting 
     material in rockhounding areas.
3.  I will take my garbage home or 
     deposit in proper receptacles.
4.  I will leave gates as found.
5.  I will do no willful damage to materials or 
     take more rock than I can reasonably use.
6.  I will fill excavations which may 
     be dangerous to livestock.
7.  I will build fires in designated or 
     safe places only, and make sure they are 
     completely extinguished before leaving.
8.  I will not contaminate wells, 
     creeks, or other water supplies.
9.  I will not tamper with signs, 
     structural facilities or equipment.
10.  I will obey all laws and regulations of forestry and 
        game departments in the area 
        in which I am hunting.
11.  I will appreciate and protect our heritage 
        of natural resources and wildlife.
12.  I will always use good outdoor manners.

Items #1, #5, #9 and #12 are applicable 
in these circumstances and please 
pass this on to your “bud”-dies.

�

 

10 Most Deadly 
�

Coloradoite is a recently discovered crystalline 
mineral originating in magma veins. The mineral is a 
mercury telluride compound formed when mercury 
fuses with tellurium, another extremely toxic and  rare 
metal. Coloradoite  poses a doubly toxic threat to anyone 
daring to handle it. The combination of the two elements 
poses the risk of serious poisoning if carelessly handled.  
If heated or chemically altered, deadly vapor and dust 
is released by this strange mineral.  The mineral may be 
mined for its tellurium content. Tellurium minerals may 
combine with gold, but were previously not recognized. In 
a strange twist of fate, the streets of Kalgoorie in Australia 
were mined in a bizarre gold rush after the realization that 
gold-bearing tellurides had been used to fill potholes.

Seductive blue Chalcanthite crystals are composed 
of copper, combined with sulfur , other elements and 
water. This arrangement turns copper, which is required 
by the body but toxic in excess quantities, into an 
extremely bio-available crystal. The copper becomes 
water soluble, and may be assimilated in great quantities 
by any plant or animal, rapidly weakening it and then 
killing it by shutting down body processes.  It  should 
never be tasted by amateur scientists for salt content, or 
an extremely serious overdose of copper could result.  
Releasing just crystals of the blue mineral has killed entire 
ponds of algae, and poses a potential environmental 
threat. Because of the incredible beauty and rarity of 
chalcanthite, an enterprise dedicated to growing artificial 
crystals has developed within the geological community.

Thallium is the dark twin of lead. This thick, greasy 
metal is similar in atomic mass but even more deadly. 
Thallium is a rare metal that appears in highly toxic 
compounds consisting of rather strange combinations of 
elements. The effects of thallium exposure are even more 
peculiar, and include loss of hair, serious illness through 
skin contact and in many cases, death. Hutchinsonite 
is a hazardous but dramatic mixture of thallium, lead 
and arsenic. The three poisonous metals form a lethal 
mineral cocktail that should be handled only with great 
caution. Hutchinsonite was named after John 
Hutchinson, a prominent mineralogist from Cambridge 
University. The mineral is found in mountainous 
regions of Europe, most frequently in ore deposits.

Dear Ruby:
�



Galena is the principle ore of lead, and forms glistening silver 
cubes with almost unnaturally perfect shapes.  Although lead is 
normally extremely flexible, the sulfur content of galena makes it 
extraordinarily brittle and reactive to chemical treatment. Galena 
is capable of taking an equally heavy toll on workers and amateur 
researchers who are exposed to it. Contact with specimens may lead 
to lead dust exposure, while workers in mines face a high risk of 
poisoning from contact with the mineral and the deadly dusts released 
through production. Once extracted, the lead content from this 
mineral poses environmental and health threats during treatment and 
extraction. Galena has a cubic fracture, and if hit with a hammer, the 
crystal will shatter into multiple smaller replicas of its original shape.
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Asbestos is one of most terrifying minerals on the planet. 
Where other minerals act as toxins through their chemistry and 
sicken victims of accidental poisoning,  Asbestos  conducts full 
scale mechanical sabotage on the human lung. It is a fully natural 
category of minerals composed of silica the most abundant of 
Earth’s hard elements, iron, sodium and oxygen.  Asbestos deposits 
consist of aggregates of thousands of tiny, fibrous crystals that can 
become airborne. Carcinogenic effects occur through persistent 
irritation of the lung tissues, leading to scarring.  Asbestos 
formations can also be uncovered among any set of silica rocks, 
warranting caution when exploring. Strangely, natural weathering 
leads to natural distribution of asbestos in Earth’s atmosphere. As 
a result, many humans carry some asbestos fibers in their lungs.

Arsenopyrite is fool’s gold, but with a difference. Equally 
foolish would be a decision to pick up this mineral on a hike at 
a quarry, and proceed to use your hands to put trail mix in your 
mouth. Arsenopyrite is arsenic iron sulfide,  (fool’s gold, iron sulfide), 
but with a heavy addition of arsenic. If one attempts to heat or in 
any way alter the mineral, a strong garlic odor of arsenic will be 
produced as lethally toxic, corrosive and carcinogenic vapors are 
released. Just handling the mineral brings one into contact with 
unstable sulfuric arsenic salts. Interestingly, arsenopyrite may be 
identified by striking a specimen with a hammer. The powerful 
garlic odor of arsenic can be briefly detected as the sparks fly.

Torbernite is the mineral from hell. The prism shaped green 
crystals form as secondary deposits in granitic rocks, and are 
composed of uranium. Formed through a complex reaction 
between phosphorous, copper, water and uranium, the stunning 
crystal displays have seduced many mineral collectors into taking a 
sample. If the uranium decay from a pocket sized Chernobyl were 
not enough, lethal radon gas capable of causing lung cancer slowly 
releases from these hot rocks. This is one crystal to leave alone. 
Torbernite can occur in granite, so your stone countertop just 
might contain traces of torbernite. The bright green crystal blooms 
were used by prospectors as indicators of uranium deposits.

Stibnite is antimony sulfide, but it looks like silver. 
For that reason, the huge, shining metallic crystals of this 
unstable compound were once fashioned into magnificent 
eating utensils. But the sword shaped crystals bore the 
powers of death to those who used them. Stibnite’s 
antimony laced crystals killed a number of people before 
it became known that use of the mineral was causing food 
poisoning of the worst kind. Even in collections, stibnite 
samples should be handled with great caution to avoid 
poisoning. Hand washing is advisable after any contact. 
Mines near Oksaku in Japan have produced the best stibnite 
crystals in the world, measuring up to a foot in length. Many 
stibnite samples have the appearance of a miniature steeple.

The only thing worse than arsenic itself could be a rock 
made from arsenic and sulfur. The lethal and chemically 
reactive orpiment crystals are found growing below 
the surface in mineral formations, often near hydrothermal 
vents. The colors are seductive, but holding the crystals in 
your hands may release carcinogenic, neurotoxic arsenic 
powder.  Like cinnabar, the Chinese made extensive use of 
this mineral, but to far more terrifying ends. Arrows would 
be rubbed on crushed samples of these stones and then 
launched to poison the enemy. Orpiment is known to give 
off a strong garlic smell due to its arsenic content, and may 
crumble into dangerous powder when exposed to light. 
The mineral was used as a primary component of ochre 
paint, and likely poisoned many of the artists who used it.

Cinnabar (mercury sulfide) is the single 
most toxic mineral to handle on Earth. The name of the 
crystal means dragons blood, and it is the main ore of 
mercury. Forming near volcanos and sulfur deposits, 
the bright red crystals signal danger of the worst kind. 
Cinnabar may release pure mercury if disturbed or 
heated, causing tremors, loss of sensation and death. In 
the Middle Ages and late 1700s, being sent to work in 
Spanish mines containing cinnabar formations was widely 
considered a death sentence. Cinnabar was widely used in 
Chinese history for ornamental food dishes, and intricate 
carvings were created from chunks of it, sometimes at 
the expense of the artisans. Even more incredibly, some 
ancient medical practitioners believed cinnabar held 
healing powers, and prescribed it for certain conditions.
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THE TRUTH ABOUT RADON 

There are few things on Earth that evoke more 
fear than radioactivity. Most people’s response to 
radioactivity is one of immediate fear and confusion 
and I can’t say I blame them. There is something 
very frightening about a substance that shoots off 
invisible rays that can kill you if you’re exposed 
to enough of them. However, most people really 
don’t need to worry about being exposed to large 
amounts of radiation in their lifetimes. That said we 
are all exposed to radiation all the time. There is no 

escaping radioactive materials. They are in the food 
we eat, the water we drink and the air we breathe.

This constant exposure to radiation is called 
background radiation and there is simply no way to 
avoid it. The largest portion of background radiation 
comes from the radioactive gas, radon, which 
composes around 50-60% of our background radiation 
exposure. Radon is one of the most innocuous, yet 
ubiquitous radionuclides around and it is crucial 
that everyone be conscious that we all inhale some 
radon and what this means for our health.

As with most things radioactive the first questions 
asked are: what is it and where did it come from? How 
does it behave in the environment and what does 
this mean for me and others (aka: is it dangerous)?

What is it and where does it come from?
Radon, chemical symbol Rn, is an odourless, 

colourless radioactive gas. In order to understand where 
radon comes from we have to discuss the radioactive 
decay of uranium, which is its source. Uranium is a 
radioactive metal that occurs naturally in almost all 
places on Earth. The major isotope of uranium is 238U. 
238U comprises 99% of all uranium isotopes and has 

a half life of 4.47 billion years. One of the daughter 
products produced by the decay of uranium is radon.

As the diagram (next page) shows, the decay of 
238U occurs over many, many years and there are 
several steps to be taken before radon is produced. 
There are two modes of decay shown in the diagram 
above: alpha and beta. Alpha decay is the radioactive 
decay process that occurs when the nucleus of a 
radioactive element ejects two neutrons and two 
protons (a helium nucleus). Alpha particles have a 
low penetration ability, but can be very energetic. 
This means that they cannot travel very far or through 
objects, but they have a high enough energy to be 
dangerous to living things when they are emitted 
very near them. Ingesting or inhaling alpha emitters 
is dangerous to people but, merely being in their 
presence is not as dangerous since alpha particles 
cannot penetrate skin. The other type of radiation 
emitted during the decay of uranium is beta. Beta 
decay involves the emission of an electron from 
around the atom and it is more penetrating than 
alpha radiation. Gamma radiation is also emitted 
at several steps in the uranium decay process.

As these alpha particles and electrons are 
emitted, the decay progresses and eventually 

radon is produced. The radioactivity that comes 
from radon when it decays into Polonium-218 
constitutes an alpha particle that has an energy of 
5.59 million electron volts, which is quite high.

How does radon behave?

The meaning of the question how does radon behave 
encompasses several other questions such as: how does 
it travel and how does it interact in the environment 
and where in the environment is it produced?

Radon is a noble gas. This means it is very 
un-reactive in the environment and does not 
interact readily with other compounds or elements 
around it. This also means that in the environment 
radon travels all on its own and does not attach 
itself to other elements as a way to get around. This 
independent behaviour does not hinder the ability 
of radon to transfer from air to water and back again, 
in fact, radon transfers very readily between the 
two. As a gas radon is present in the atmosphere, in 
the gas trapped between soil grains, it can even be 
found dissolved in groundwater or surface water.

Up until now I have been taking it for granted that 
radon is in the environment, but I have not explained 
how it gets there in the first place. In order to do this 
we have to look for the uranium. Uranium is present 
ubiquitously throughout the environment. It is in soil, 
it is in rocks, it is in the oceans, it is even in lakes, rivers 
and groundwater. Of course, as we know, the decay of 
uranium produces radon and since there is uranium in 
pretty much everything radon can be produced from 
all of these places. The amount of radon produced is 
proportional to the amount of uranium present. And 
what controls the concentration of uranium in soil 
and rocks? The geology. I have included a table below 
showing average concentrations of uranium that one 
might expect to find in different bedrock types. As you 
can see they vary wildly from massive concentrations 

in an ore body, where the radon is practically pumped 
out of the rock to groundwater, which in carbonate 
sedimentary regions has almost no radon. Obviously 
there are lots of exceptions to these situations, but 
they do provide a general guideline from which to 
base predictions about the amount of radon that 
we might find in a house built on any of these rock 
types. Indeed, it is possible to predict, based on the 
bedrock alone, whether or not a house is likely to 
have elevated radon levels in the soil or groundwater. 
These are not hard and fast rules since so many other 
factors can affect the radon concentration in a house 
at any given time such as humidity, air pressure, 
temperature, etc, but they are at least a starting point.

Is radon dangerous?

The short answer to this question is: yes, radon is 
indeed dangerous. The why, how are we exposed and 
what can we do about it are a bit longer. As I mentioned 
above radon is an alpha emitter, meaning that it is 
only dangerous when we are in very close proximity 
to it or it has been ingested or inhaled. Furthermore, 
once in our body the radon will continue to decay 
and produce other daughter products such as 214Pb 
and 214Bi, which are also highly radioactive and 
very dangerous. The unfortunate thing is that it is 
very easy for us to inhale radon making it extremely 
dangerous. In fact, it is estimated that ~10% or more of 
lung cancers are caused by radon inhalation, making 
it an extremely serious threat to human health.

Radon accumulates in confined spaces such as in our 
houses or other buildings, particularly in basements 
as radon is heavier than air. In the open air there is 
no threat from radon, however, Canadians and many 
other northern cultures spend a great deal of their time 
inside, especially during winter (it is  -20 with wind 
chill as I write this). This is a major concern as all of this 
time spent indoors can greatly increase radon exposure.

So how does radon get indoors and why does it 
accumulate there? Firstly, radon can enter our homes 
through two main pathways. It can come in as a 
gas through holes in our basements, sump pumps, 
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windows… essentially any place where our homes are 
connected to soil or rock, it will even diffuse through 
walls with ease. It can also enter in our water, especially 
if we use groundwater. Once radon is dissolved in water 
it needs to interact with air in order to leave the water 
so a perfect place is our taps, and showers which cause 
air-water interaction and force any radon dissolved in 
the water to de-gas.  The source of radon for our homes 
has to do with the type of soil and bedrock where we 
live. If there is lots of uranium in the soil or bedrock 
our homes are built on then there will be lots of radon 
produced as well. Radon also tends to accumulate in 
basements by dint of its large mass. It is by far one of the 
heaviest components of air and therefore tends to sink.

(Left) Radon map of Canada showing the 
percentage of dwellings above 200Bq/m^3)

Happily, there are lots of simple remedial actions 
that you can take to get rid of radon. These generally 
constitute plugging access point and installing 
ventilation from the basement so that the air pressure 
in the basement is greater than outside and the radon 
will not migrate into the basement. Radon test kits are 
also readily available in most hardware stores so that 
you can test the radon levels in your home yourselves.

Article by Matt Herod
from his Geosphere blog site

Matt Herod is a Ph.D Candidate in the 
Department of Earth Sciences at the University of 
Ottawa in Ontario, Canada. His research focuses on 
the environmental geochemistry of iodine and the 
radioactive isotope iodine-129. His work involves 
characterizing a 129I baseline in the Canadian Arctic 
and applying this to the transport and sources of 129I to 
remote regions as well as to long term radioactive waste 
disposal. His project includes both field work in the 
Yukon Territory and lab work back home. Matt blogs 
about any topic in geology that interests him, which is 
nearly everything, and attempts to make these topics 
understandable to everyone. Tweets as @GeoHerod.
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http://creativejewellersguild.com

Creston Valley Prospectors  
and Lapidary Club
Club Contact: Eric Kutzner
(250) 428-5061
ekutzner@telus.net

Delta Rockhound Gem & Mineral Club
Club Contact: Mary Cool
(604) 943-5518
coolgirl@dccnet.com

Fraser Valley Rock & Gem Club
Club Contact: Karen Archibald
(604) 532-8734 or cell (778) 848-3242
karchiba@telus.net

Golden Rock and Fossil Club
Club Contact: Stan Walker
(250) 344-2108

goldenrockandfossilclub@gmail.com

Hastings Center Rockhounds
Club Contact: Michael Edwards
(604) 987-1471
anwards@shaw.ca

High Country Rockhound Club
Club Contact: Jan Kohar
(250) 523-9532
gkohar@telus.net

Interlakes Rockhounders
Club Contact: Gary Babcock
(250) 395-2772
greem@shaw.ca

Kokanee Rock Club
Club Contact: Bob Lerch
(250) 226-7556
orgmec@shawbiz.ca

Lakes District Rock and Gem Club
Club Contact: Helen Brown
(250) 692-7458
rkbrown49@hotmail.com

Maple Ridge Lapidary Club
Club Contact: Carol Kostachuk 
(604) 463-9225 
m.ridge_lapiclub@yahoo.com

Parksville & District Rock & Gem Club
Club Contact: Marion Barclay
(250) 248-6177
pdrockngem@shaw.ca 
pdrockngem.org

Penticton Geology & Lapidary Club
Club Contact: Gloria Bordass
(250) 493-1027

Port Moody Rock &  
Gem Club
Club Contact: Lisa Elser 
(604) 996-5620 
info@portmoodyrockclub.com

Powell River Lapidary Club
Club Contact: Cindy Newport
(604) 487-0444
c-newport@shaw.ca

Princeton Rock and Fossil Club
Club Contact: Franz Hoffer
(250) 295-3896
miko44@telus.net
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Raft River Rockhounds
Club Contact: Fay McCracken
(250) 674-2700
mysticmountain@mercuryspeed.com

Richmond Gem & 
Mineral Club
Club Contact: Darlene Howe 
(604) 274-4893 
darhowe@telus.net

Ripple Rock Gem &  
Mineral Club
Club Contact: Gord Burkholder 
(250) 923-1740 
info@ripplerockgemandmineralclub.com

Selkirk Rock & Mineral Club
Club Contact: Maureen Krohman 
(250) 367-9605 
mkrohman@shaw.ca

Shuswap Rock Club
Club Contact: Sylvia Repnow
(250) 955 6484
rep7now8@gmail.com

Spruce City Rock and  
Gem Club
Club Contact: Russ Davis
(250) 564-8556
rsdavis@shaw.ca

Surrey Rockhound Club
Club Contact: De Morgan
(604) 599-6938

Thompson Valley Rock Club
Club Contact: Helen Lowndes
(250) 314-1943
helow@telus.net
http://tvrc.ca

Vernon Lapidary & Mineral Club
Club Contact: Pat O’Brien 
(250) 545-1274 
patandphylicia1@shaw.ca

Victoria Lapidary & 
Mineral Society
Club Contact: Patrick Lydon 
(250) 480-5100 
perrylydon@hotmail.com

Club Contacts

For mailing addresses and meetings schedules, please visit the BCLS website.

2014 Club Shows and Sales

MAPLE RIDGE LAPIDARY 
CLUB
March 1 & 2, 2014
Pitt Meadows Heritage Hall
12460 Harris Road, Pitt 
Meadows, BC
For more information visit: 
Maple Ridge Lapidary Club or 
E mail

ALBERNI VALLEY ROCK & 
GEM CLUB
March 8 & 9, 2014
Saturday: 10:00 AM - 5:00PM
Sunday: 10:00 AM - 4:00PM
Cherry Creek Hall
3720 Moore Road, Port Alberni, 
BC
Contact: Dot or Dave West, 
250-723-0281 or E mail

VICTORIA LAPIDARY 
& MINERAL SOCIETY: 
BIRTHSTONES
March 14, 15 & 16, 2014
Friday: 12:30 PM - 8:30 PM
Saturday: 10:00 AM - 6:00PM
Sunday: 10:00 AM - 4:00 PM
Leonardo Da Vinci Centre 
95 Bay Street, Victoria, BC
Contact: Mike Hill, 250-813-
1307 or E mail 
Admission by donation

HASTINGS CENTRE 
ROCKHOUNDS
March 15 & 16, 2014
Saturday & Sunday: 10:00 AM 
- 5:00PM
Hastings Community Centre (in 
Gym)
3096 East Hastings Street, 
Vancouver, BC
Across from the PNE grounds
Contact: Linda Foy, 604-299-
3903 or E mail 
Admission by donation

COURTENAY & 
PARKSVILLE GEM & 
MINERAL CLUBS
May 3 & 4, 2014
Saturday: 10:00 AM - 6:00PM
Sunday: 10:00 AM - 4:00PM
Courtenay Legion
downtown Courtenay corner of 
Cliffe and 3rd
367 Cliffe Avenue, Courtenay, BC
Contact: Russ Ball, 250-703-
3444 or E mail

MAPLE RIDGE LAPIDARY 
CLUB: ART STUDIO TOUR
May 10 & 11, 2014,
10:00AM - 4:00PM
Club House
23750 Fern Crescent, Maple 
Ridge, BC
For more information visit: 
Maple Ridge Lapidary Club or 
E mail

CREATIVE JEWELLERS 
GUILD OF BC
Artisans Jewellery Show & Sale
May 11, 2014, 10:00AM - 
3:30PM
VanDusen New Visitors Centre - 
BMO Great Hall
For more information visit: 
Creative Jewellers Guild of BC   
2014 Artisan Jewellery Show 
& Sale Hosted by the Creative 
Jewellers Guild of BC has a few 
remaining vendor tables left.
To view the application please 
follow this link:
http://creativejewellersguild.com/
uploads/Artisan_Jewellery_Show_
and_Sale_Vendor_Application.pdf

KOKANEE ROCK CLUB & 
SELKIRK ROCK CLUB
Fossil Show & Sale
June 7 & 8, 2014
Saturday: 10:00AM - 5:00PM
Sunday: 10:00AM - 4:00PM
Castlegar & District Community 
Complex
2101 6th Avenue, Castlegar, BC
For more information visit: 
Kokanee Rock Club 

RIPPLE ROCK GEM & 
MINERAL CLUB
June 14 & 15, 2014
Saturday: 9:00 AM - 5:00PM
Sunday: 9:00 AM - 4:00PM
Timberline Gym
1681 S. Dogwood, Campbell 
River, BC
For more information visit: 
Ripple Rock Gem & Mineral 
Club or E mail
---
Email addresses in Club 
Directory

OKANAGAN GEM SHOW
“FROZEN IN TIME”
1\S`�� [O����[O�H[�[OL�>PUÄLSK�
Memorial Hall
Sat:  9am - 5pm, 
Sun: 10am - 4pm
Admission:  Adult $4, 6-12yrs 
$2, under 6 are free
Dealers/Artists/Displays
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Field Trip: Agate, Jasper, Petrified 
Wood & River Rock

Field Trip:  Hamilton Bar
Date & Time:  January 26, 2014 (Sunday) 9:00 AM

Meeting 
Location: Happy Prospector 
  3005 Hot Springs Road, Agassiz, BC

Material: Agate, Jasper, 
  Petrified Wood & River Rock
Equipment: Rock hammer, bucket, digging 
  tools, gloves, 
  water-proof boots, warm clothing

Vehicle:  Car (full tank of gas)
Other:  Bring food, water, back pack

Check with the WagonMaster BEFORE you go!! 
WagonMaster: Jean Dyck 604-852-2735

Field Trip: Agate, Jade & River Rock

Field Trip:  Yale Bar
Date & Time:  February 9, 2014 (Sunday) 9:00 AM

Meeting 
Location: Rancher’s Restaurant at Bridal Falls 
  53560 Bridal Falls Road, 
  Rosedale, BC

Material: Agate, Sillimanite, 
  Serpentine, Jade & Large River Rock
Equipment: Rock hammer, bucket, digging 
  tools, gloves, 
  water-proof boots, warm clothing

Vehicle:  Car (full tank of gas)
Other:  Bring food, water, back pack

Check with the WagonMaster BEFORE you go!! 
WagonMaster: Harley Waterson 604-590-3289

Field Trip: Fossils
Field Trip:  West Harrison
Date & Time:  March 30, 2014 (Sunday) 9:00 AM

Meeting 
Location: Sasquatch Inn 
  46001 Lougheed Hwy, 
  Harrison Mills, BC

Material: Fossils (buchia 
  clamshells, belemnites)
Equipment: Rock hammer, bucket, 
  digging tools, gloves, sledge 
  hammer, water-proof 
  boots, warm clothing

Vehicle:  Car (full tank of gas)
Other:  Bring food, water, back pack

Check with the WagonMaster BEFORE you go!! 
WagonMaster: Gordon Pinder 604-556-6489

Field Trip: Nickel Silicate

Field Trip:  Yale
Date & Time:  April 27, 2014 (Sunday) 9:00 AM

Meeting 
Location: Rancher’s Restaurant at Bridal Falls 
  53560 Bridal Falls Road, 
  Rosedale, BC

Material: Nickel Silicate
Equipment: Rock hammer, bucket, digging 
  tools, gloves, 
  water-proof boots, warm clothing

Vehicle: Car (full tank of gas)
Other: Bring food, water, back pack

Check with the WagonMaster BEFORE you go!! 
WagonMaster: Bob & De Morgan 604-599-6938

ALWAYS CALL THE TRIP LEADER THE 
DAY BEFORE TO ENSURE THE TRIP 
IS GOING, AND THAT THERE HAVE 
BEEN NO OTHER CHANGES

For all of the above trips, all club members are welcome, including our rockhound friends 
from the US! For updated information, please visit theLapidary Society of BC.
Remember to wear layered clothing to be able to adjust to weather conditions 
at the location, bring a lunch and water on all field trips.
Ensure your vehicle has a full tank of gas.
As always, any US rockhounds in good standing with their clubs are invited to join our field trips!

Washington State Mineral Council offers some great trips, just across the border: Washington State Mineral Council

RENDEZVOUS 
�
May 16 - 19, 2014
A Horticultural Building IPE grounds 
Armstrong, B.C.

Hosted By:
Vernon Lapidary & Mineral Club 

For additional information contact:
David Ellsworth  PH: 250-762-4645 or 
E mail:   david@vernonlapidary.org

Agenda:

Friday:  dealer set-up, showcase set-up, registration

Saturday:  field trips, demonstrations, showcases, full 
service dealer, free entrance to public, night-live auction

Sunday:  field trips, demonstrations, showcases, full 
service dealer, free entrance for public, 4:30 bucket 
sale, banquet,BCLS AGM -  annual meeting

Monday:  pancake breakfast

Dealer:   Black Mountain Artisans 
Lapidary Rock Shop
 

Carey Serhan - Owner

Armstrong Accommodations:

 
 2440 York Avenue. 250-546-9700 

In The Immediate Area:

The BC Forest Service Recreation sites listed below are 
maintained by the BC Forest Service in Salmon Arm.
Most sites are rustic, with outhouses and plank 
picnic tables; firewood is not provided. Some sites 
are supplied with litter barrels, but many are “user 
maintained.” Please use fire safely, leave your site 
tidy, and take out your own garbage. The roads are 
generally passable during the summer months; 
however, be sure to check with the BC Forest Service 
at 250-832-1401 for road condition information.

NOREEN, HOLIDAY & STONY 
LAKE, NOISY CREEK,
KIDNEY LAKE, COOKE CREEK, ELBOW, 
GRASSY, DALE, & SRUCE LAKE

info@cityofarmstrong.bc.ca
Armstrong Kin RV Park, Armstrong 
3311 Park Dr
Armstrong, British Columbia
V0E 1B0
Phone 250-546-4041  Located downtown right 
next to the municipal pool & fairgrounds with 
hot showers, sewer, water & 30 amp electricity 
included. Some shaded & pull-through sites.

The Armstrong Inn, Armstrong
3400 Smith Dr
Armstrong, British Columbia
V0E 1B1
Websitehttp://www.armstronginn.com         
 Toll-free 866-546-3056     Phone250-546-3056

Armstrong Inn…
Enjoy our quiet, comfortable facilities. Located close 
to golfing, skiing, the Armstrong Fairgrounds, Caravan 
Farm Theatre & the beautiful lakes of the Okanagan 
& Shuswap, but without the hustle & bustle of a large 
city. We are only 12 minutes north of Vernon and 
10 minutes south of Enderby. We take pride in the 
cleanliness of our rooms and quality of our beds
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SARA
MORTIMER

Illustration & Design

saramortimer.com

sara.mortimer89@gmail.com

604 512 7265

Texada Island hosts a unique geology amongst the Gulf Islands of 
British Columbia, namely poly-metallic skarns special to island-arc 
terranes.  With its’ 100+ years of colourful mining history to 
present-day operations, Texada is world famous in the mining 
community but remains an enigma to most.
  
The field guide includes maps, unique mineral transition charts, 
100 colour photos of mineral specimens, descriptions, fossils,
karst caves and historical overview with sites of interest.  

Amanda has created a comprehensive and invaluable handbook 
for the rockhounder, collector, student, historian, professional,
and visitor. The previous section on metaphysical properties is
now available separately as a PDF.

Contact:  Amanda Martinson, 604-486-7552 
crystalmagic@twincomm.ca

“A Field Guide to
the Rocks and
Minerals of
Texada Island”

Now in its 2nd printing
with updates

$35 includes tax
and postage in BC

Summer Camp
August 3 to 8, 2014

Port Alberni, B.C.

Hosted By: Alberni Valley 
Rock & Gem Club

Campground and Summer Camp 
Central: China Creek Campground 
and Marina

Reservations are not allocated until April 1, 2014.
We need to know in advance how many sites you 
need and how many days. These amounts will 
be presented to The Harbour Commission and a 
decision will be made if the rates are to be reduced. 
Please email: bclssummercamp@gmail.com.

St u d i o  T i p s  a n d  T r i c k s  
The “new-old” Lucet Tool

My fibre artist friend recently dem-
onstrated a unique tool for making 
square cording.  This could be used 
as stringing for large hole glass beads 
or a feature stone pendant. 
(by A. Martinson)

A lucet is a tool used in cordmaking or braiding 
which is believed to date back to theViking and 
Medieval periods, when it was used to create cords 
that were used on clothingor to hang items from 
the belt.  Lucet cord is square, strong, and slightly 
springy. It closely resembles knitted I-cord or the cord 
produced on a knitting spool. Lucet cord is formed 
by a series of loop like knots, and therefore will not 
unravel if cut. Unlike other braiding techniques 
such as kumihimo, finger-loop braiding or plaiting, 
where the threads are of a finite length, lucetted 
braids can be created without pre-measuring threads 
and so it is a technique suited for very long cords.

Archaeological finds and a literary description of 
lucets strongly suggest that its use declined after the 
12th century  but was revived in the 17th century.  
Its use waned again in the early 19th century. 

A modern lucet fork, like that pictured, is normally 
made of wood, with two prongs at one end and a 
handle on the other. It may also have a hole through 
which the cord can be pulled. Medieval lucets, in 
contrast, appear to be double-pronged, straight-sided 
implements, often made of bone.[6] Some were shaped 
from hollowed bones, left tubular, presumably so that 
the cord could be drawn through the centre hole. 

Creating lucet braids:
The only materials necessary to lucet are a length of 
yarn and a lucet fork, also called a lucet or a chain 
fork. However, one can also use skewer-like sticks to 
pull the yarn over in addition to this.  Lucets can be 
bought in shops as kits that are designed for children.

To cast on, the yarn is put through the hole in the 
lucet from the front, and the yarn in front of the lucet 
is wound around the prongs twice in a figure-of-eight. 
The two lower loops are then lifted over the two upper 
loops using either the fingers or a stick until they come 
over the horns, and the thread behind the lucet is 

pulled to tighten the knot. The process is then repeated, 
but this time only winding the yarn once around the 
prongs, as there is already a figure-of-eight on the fork.

 When the desired length is reached, the lucet 
can be cast off by carefully lifting the loops 
off the prongs, passing the remaining thread 
through them and pulling the knot tight.  Any 
loose thread can be cut off with scissors or tied 
together to form a closed circle. The cord can be 
wrapped around the lucet handle as it grows.

Note that this is only one technique. There are many 
techniques used for making lucet, all of which produce 
slightly different cords. It is also possible to produce 
a two-coloured cord by using two strands of yarn.

Lucet cord can be used for decorative edging, 
draw-strings, lacing, and any other use where a 
strong cord is needed.  (source:  Wikipedia)

For a step-by-step illustrated instruction 
go to the “How to Lucet” web page
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World Travels
Hainan Island, China, Geologic Park

We were surprised 
to see that there 
was a geological 
option for a half 
day tour while we 
were cruising on 
the MV Discovery 
along the coast 
of China. We had 
just left the beauty 
of the Vietnam 
coastline and 
were expecting 

Chinese stops to be industrial, big and crowded. 
But we chose to take a chance on an option called, 
“Haikou Shishan Crater Cluster”. Information from 
the Cruise said, “Haikou Shishan Crater Cluster 
National Geological Park was awarded Geopark 
status by UNESCO. It is one of the dormant volcano 
clusters that erupted about 10,000 years ago, which is 
rare in China. The park gives a great insight into the 
early formation of Hainan Island. It covers 180 square 
kilometres and consists of 40 Quaternary volcanoes 
with a number of lava landscapes and some 30 volcanic 
caves. The eruption of the ancient Qiongbei Volcano, 
which according to geologists happened about 
13,000 years ago, left the most intact craters here.”

The tour was the worst organized and delivered 
experience we have ever had while travelling. But the 
basalt was fantastic! Clean, orderly paths directed 
visitors through the park. The portion of the park 
accessible to visitors was small compared to the 
overall size of the protected area. As we followed 
the directional arrows, we came upon samples of 
buildings that had been created from lava, as well as 
furniture and equipment. The basalt had been cut 
and carved and shaped to make whatever building 
materials were necessary. Apparently in China basalt 
is not really considered an ornamental stone, but in 
this park almost every structure was made of basalt. 
Even the education buildings had basalt walls. The 
signs were in both Chinese and charming (though 
not always grammatically correct) English.

We followed the path 130 metres up to the rim of 
one of the craters, travelled around the rim and 
then descended 69 metres into the caldera. The 
temperature was definitely tropical, as was the dense 
vegetation. As we left the volcano the views of the 
surrounding landscape was breathtaking. We were 
once again in awe of the beauty of the natural world. 
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AMMOLITE HEIST:
VANCOUVER (CTV News, Dec.23,2013)-- It’s 
not a sparkly diamond or a precious sapphire, 
but police in Vancouver still want to find a stolen 
gemstone that, in Canadian terms, could rank 
right up there with the Hope Diamond.

Police are looking for what they say is a rare, 
opal-like gem that was stolen early Friday morning 
from a shop in Vancouver’s Gastown district.  The 
front window of Rocks and Gems Canada was 
smashed, and Vancouver police spokesman Sgt. 
Randy Fincham said Monday the crook made off 
with a rare ammolite piece worth $500,000.

Ammolite is Alberta’s official gemstone. It is also 
ranked as a Canadian national treasure, meaning the 
federal government must approve an application 
before it can be taken out of the country.  The 
gem is formed from the fossilized shells of extinct 
marine mollusks known as ammonites and 
contains the same minerals that make pearls.

Fincham said the piece stolen from Rocks and Gems 
Canada is nearly 28 centimetres long, or about 
the size of a man’s shoe. It is shaped roughly like 
a helmet and has a colourful, iridescent sheen.

He said ammolites are more than 17 million years 
old and can be found around the world, especially in 
Madagascar. But the one stolen from his store is from 
southern Alberta, the only area where ammolites 
with rainbow-coloured shells can be found.

The Saskatchewan Tourmaline 
Flower Brooch

 
The Queen was presented with a new brooch 
representing Saskatchewan during an audience with the 
province’s Lieutenant Governor on October 17, 2013. 
From Saskatchewan designer Rachel Mielke of Hillberg 
& Berk, it’s described by the Lieutenant Governor’s 
office as an 18K white gold brooch in the shape of a 
flower with five petals of Madagascar tourmaline in 
shades of pink with a central white fresh water cultured 
pearl, all surrounded by 300 diamonds (1.527 carats in 
all). The brooch is valued at $15,000 and was gifted by 
Hillberg & Berk. The designer shared with Maclean’s 
that she spent a month studying the Queen’s wardrobe 
to create something that would be a good fit, and that 
the tourmaline was already on hand, having been part of 
a larger purchase. After presenting the Queen with her 
new brooch, Lieutenant Governor Vaughn Solomon 
Schofield reported the monarch had gasped, smiled, 
and inspected her new jewel in detail. The remainder 
of the batch of Madagascar tourmaline that yielded 
the Queen’s brooch has been turned into the Legacy 
Collection, available at the Hillberg & Berk website.

I’m eager to see it worn, but so far I have to say it might 
be my favorite of the modern designs presented to 
the Queen in recent years - fresh, but not a radical 
departure from the traditional styles so often worn by 
the Queen, and done in a particularly lovely color. 
Photo: Hillberg & Berk

New Baby Dinosaur Fossil Reveals 
Cause of Death

November 26, 2013 | by Lisa Winter

 photo credit: Philip J. Currie, Robert Holmes, Michael 
Ryan Clive Coy, Eva B. Koppelhu

It’s a pretty rare event to find complete fossils in 
good condition. After millions of years any number 
of things could happen to destroy fossils before they 
are discovered and documented by scientists, if the 
animal even fossilizes at all. Finding well preserved 
baby animals is particularly hard, since they are more 
likely to have gotten trampled or eaten after their 
death. Phillip Currie from the University of Alberta 
has recently uncovered a juvenile Chasmosaurus 
belli that was so complete and intact, he was actually 
able to speculate about the cause of death.

Chasmosaurus belli is commonly found in British 
Columbia, Canada. It is a relative of the triceratops 
and has the familiar ornamental frill. Up to this point, 
all of the skeletons have been adults. Random bones 
of smaller dinosaurs have been discovered, but lacked 
the context of a full animal. The discovery of the 
70-million-year-old juvenile, which was only about 
three years old at the time of death, reveals important 
clues about how the dinosaur grew and changed 
over the course of its life. As it turns out, the young 
C. bellis look a lot like the adults, just smaller. The 
newly-discovered young dino was about three years 
old at the time of its death, measuring about 5 feet 
(1.5 meters) long. Adults grew to be about 15 feet 
(5 meters) long, though the body plan is essentially 
unchanged. Other baby dinosaurs have proportionally 
longer legs to keep up with quick-moving adults, but 
that does not seem to be the case with this species.

The fossil was found in what used to be a riverbed. This 
has led Currie and his research team to believe that 
the baby didn’t die at the hands of a larger creature. 
It most likely wandered out too far into the water 
and got caught in the current. Unable to save itself, it 
drowned and settled at the bottom of the river, where 

it would eventually become fossilized in the sediment. 
The body was so well preserved, Currie was actually 
able to see impressions from the baby’s skin in the 
surrounding rock. The team hopes to use this fossil 
to gain a deeper understanding of how C. belli lived 
and how it existed in the context of its ecosystem.

Scientists Find 1.5-Billion-Year-Old 
Pockets of Water in Canadian Mine
May 16, 2013 by Sci-News.com

Researchers from Canada and the United Kingdom 
led by Prof Chris Ballentine from the University of 

Manchester 
have 
discovered 
ancient water 
pockets that 
have been 
isolated deep 
underground 
for more 
than a billion 
years.

Billion year old sparkling water (J. Moran)

The scientists analyzed water pouring out of 
boreholes from a mine 1.5 miles (2.4 km) 
beneath Timmins, Ontario, Canada.

According to their study published in the journal 
Nature, this water could be some of the oldest on 
Earth and may even contain life. The similarity 
between the rocks that trapped it and those on Mars 
raises the hope that comparable life-sustaining water 
could lie buried beneath the Red planet’s surface.

The team found that the water is rich in dissolved 
gases like hydrogen, methane and isotopes of noble 
gases such as helium, neon, argon and xenon. Indeed, 
there is as much hydrogen in the water as around 
hydrothermal vents in the deep ocean, many of 
which teem with microscopic life. The hydrogen 
and methane come from the interaction between 
the rock and water, as well as natural radioactive 
elements in the rock reacting with the water. These 
gases could provide energy for microbes that may not 
have been exposed to the sun for billions of years.

The crystalline rocks surrounding the water are 
thought to be around 2.7 billion years old. But 
no-one thought the water could be the same age, 
until now. Using ground-breaking techniques, 
the researchers show that the fluid is at least 1.5 
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billion years old, but could be significantly older.

“We’ve found an interconnected fluid system in the 
deep Canadian crystalline basement that is billions 
of years old, and capable of supporting life. Our 
finding is of huge interest to researchers who want to 
understand how microbes evolve in isolation, and is 
central to the whole question of the origin of life, the 
sustainability of life, and life in extreme environments 
and on other planets,” Prof Ballentine said.

Before this discovery, the only water of this age 
was found trapped in tiny bubbles in rock and is 
incapable of supporting life. But the water found 
in the Canadian mine pours from the rock at a 
rate of nearly two liters per minute. It has similar 
characteristics to far younger water flowing from a 
mine 1.7 miles (2.8 km) below ground in South Africa 
that was previously found to support microbes.

The researchers don’t yet know if the 
underground system in Canada sustains life.

“Our Canadian colleagues are trying to find out if 
the water contains life right now. What we can be 
sure of is that we have identified a way in which 
planets can create and preserve an environment 
friendly to microbial life for billions of years. This is 
regardless of how inhospitable the surface might be, 
opening up the possibility of similar environments 
in the subsurface of Mars,” explained first author 
Dr Greg Holland of Lancaster University.

Bibliographic information: G. Holland et al. 2013. Deep 
fracture fluids isolated in the crust since the Precambrian 
era. Nature 497, 357–360; doi: 10.1038/nature12127

Quebec Rocks Provide New Insights 
into Chemical Makeup of Earth’s 
Mantle
Nov 12, 2013 by Sci-News.com

According to geologists led by Dr Antonio Simonetti 
from the University of Notre Dame, a detailed analysis 
of calcite-rich minerals from the 120-million-year-old 
carbonatite complex of Oka in southeastern 
Quebec, Canada, has improved our knowledge of 
the chemical makeup of our planet’s mantle.
 

St Lawrence Columbium Mine, Oka complex, Quebec, 
Canada. Image credit: J.Y. Lamoureux.

Dr Antonio Simonetti teamed up with U.S. and 
Australian scientists to learn the art of conducting 
chemical and mineralogical analyses of melt 
inclusions within crystals of the mineral magnetite. 
The magnetite crystals are hosted within igneous 
rocks – rocks resulting from the melting of the 
Earth’s mantle – referred to as carbonatites.

“The latter are an exceptional and intriguing type 
of igneous rock since they are composed primarily 
of calcium carbonate (calcite) rather than silicate 
minerals, which are the predominant minerals in the 
Earth’s crust and oceanic rocks,” Dr Simonetti said.

“Despite the small number of carbonatite occurrences 
worldwide compared to their volcanic counterparts 
in the past and present day, carbonatites continue 
to receive considerable deserved attention because 
of their unique enrichment, relative to crustal 
abundances in incompatible trace elements, such 
as niobium and the rare Earth elements.”

To date, most of the geological community believed 
that the sodium- and potassium-rich magmas being 
erupted at the Earth’s sole active carbonatite volcano 
at Ol Doinyo Lengai in Tanzania were unique, since 
all other carbonatite occurrences worldwide are 
dominated by calcium-rich carbonate or calcite.

In an attempt to resolve this question, the scientists 
sought to determine the initial melt composition 
that gave rise to the Oka carbonatite complex.

“We approached this issue by examining the nature 
and chemical composition of melt inclusions 
within individual magnetite crystals present in 
carbonatites. Melt inclusions are micron-sized 
‘pockets’ present within minerals that represent a 
combination or mechanical mixture of co-trapped 
crystals and melt engulfed and isolated early in 
the crystallization history of the magma while 
the magnetite crystals were forming. Hence, 

investigating melt inclusions represents a powerful 
tool for determining the chemical composition of 
the initial carbonatite magma at the Oka complex,” 
said Dr Simonetti, who with co-authors reported 
the results in the journal Nature Communications.

The study revealed that the chemical composition of 
minerals trapped within the melt inclusions at the Oka 
complex is alkaline in nature and similar in composition 
to the minerals present at Ol Doinyo Lengai volcano.

The results will have a major impact in relation to 
deciphering and modeling chemical processes taking 
place in the Earth’s mantle throughout geologic time

Bibliographic information: Wei Chen et al. 2013. Evidence 
for the alkaline nature of parental carbonatite melts at Oka 
complex in Canada. Nature Communications 4, article 
number: 2687; doi: 10.1038/ncomms3687

Albertadromeus – Smallest Plant-
Eating Dinosaur Known from 
Canada
May 23, 2013 by Natali Anderson

Paleontologists from the United States and 
Canada have described a new species of dinosaur 
named Albertadromeus syntarsus, the smallest 
herbivorous dinosaur known from Canada.

 

Life reconstruction of Albertadromeus syntarsus
(Julius T. Csotonyi)

Albertadromeus syntarsus lived in what is now 
southern Alberta in the Late Cretaceous about 
77 million years ago. It was identified from a 
partial hind leg, and other skeletal elements, that 
indicate it was a speedy runner. The creature 
was about 5 feet (1.6 m) long and weighed 30 
lbs (16 kg), comparable to a large turkey.

Albertadromeus syntarsus means ‘Alberta 
runner with fused foot bones.’ Unlike its much 

larger ornithopod cousins, the duckbilled 
dinosaurs, its two fused lower leg bones would 
have made it a fast, agile two-legged runner.

This species is the smallest known plant-eating dinosaur 
in its ecosystem, and the team hypothesizes that it 
used its speed to avoid predation by the many species 
of meat-eating dinosaurs that lived at the same time.

“The known dinosaur diversity of the Late Cretaceous 
of North America is dominated by large bodied 
plant-eating dinosaurs. Why are so few small-bodied 
dinosaurs known from the region some 77 million years 
ago? Smaller animals are less likely to be preserved 
than larger ones, because their bones are more delicate 
and are often destroyed before being fossilized.”

“We know from our previous research that there 
are preservational biases against the bones of these 
small dinosaurs,” explained Dr Caleb Brown of 
the University of Toronto, lead author of a paper 
published in the Journal of Vertebrate Paleontology.

“We are now starting to uncover this hidden 
diversity, and although skeletons of these small 
ornithopods are both rare and fragmentary, our study 
shows that these dinosaurs were more abundant 
in their ecosystems than previously thought.”

 “Albertadromeus may have been close to the bottom 
of the dinosaur food chain but without dinosaurs like 
it you’d not have giants like T. rex. Our understanding 
of the structure of dinosaur ecosystems is dependent 
on the fossils that have been preserved. Fragmentary, 
but important, specimens like that of Albertadromeus 
suggest that we are only beginning to understand 
the shape of dinosaur diversity and the structure 
of their communities,” said co-author Dr Michael 
Ryan of the Cleveland Museum of Natural History.

“You can imagine such small dinosaurs filling the 
niche of animals such as rabbits and being major, 
but relatively inconspicuous, members of their 
ecological community,” concluded senior author 
Dr Anthony Russell of the University of Calgary.

Bibliographic information: Caleb Marshall Brown et al. 
2013. New data on the diversity and abundance of 
small-bodied ornithopods (Dinosauria, Ornithischia) from 
the Belly River Group (Campanian) of Alberta. Journal of 
Vertebrate Paleontology, vol. 33, no. 3, pp. 495-520; doi: 
10.1080/02724634.2013.746229
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Acrotholus – New Dinosaur Species 
from Canada

May 7, 2013 by Natali Anderson

Paleontologists, reporting in the journal Nature 
Communications, have identified a new species of 
bone-headed, plant-eating dinosaur that lived about 
85 million years ago in what is now Alberta, Canada.

 

Reconstruction of Acrotholus audeti (Julius Csotonyi)

The newly discovered dinosaur, named Acrotholus 
audeti, was 6 feet long and weighed about 40 kg.

Acrotholus means ‘high dome,’ referring to its 
dome-shaped skull, which is composed of solid 
bone over 2 inches (10 cm) thick. The species name 
‘audeti’ honors Alberta rancher Roy Audet, on whose 
land the best specimen was discovered in 2008.

According to the scientists, Acrotholus 
represents the oldest bone-headed dinosaur in 
North America, and possibly the world.

The dinosaur walked on two legs and had a greatly 
thickened, domed skull above its eyes, which was 
used for display to other members of its species, and 
may have also been used in head-butting contests.

“Acrotholus provides a wealth of new information 
on the evolution of bone-headed dinosaurs. 
Although it is one of the earliest known members 
this group, its thickened skull dome is surprisingly 
well-developed for its geological age. More importantly, 
the unique fossil record of these animals suggests 
that we are only beginning to understand the 
diversity of small-bodied plant-eating dinosaurs,” 
explained lead author Dr David Evans of the Royal 
Ontario Museum and University of Toronto.

Small mammals and reptiles can be very diverse and 
abundant in modern ecosystems, but small dinosaurs 

(less than 100 kg) are considerably less common than 
large ones in the fossil record. Whether this pattern is 
a true reflection of dinosaur communities, or is related 
to the greater potential for small bones to be destroyed 
by carnivores and natural decay, has been debated.

The massively constructed skull domes of bone-headed 
dinosaurs (pachycephalosaurs) are resistant to 
destruction, and are much more common than their 
relatively delicate skeletons – which resemble those 
of other small plant-eating dinosaurs. Therefore, 
the researchers suggest that the pachycephalosaur 
fossil record can provide valuable insights into the 
diversity of small, plant-eating dinosaurs as a whole.

“We can predict that many new small dinosaur 
species like Acrotholus are waiting to be discovered 
by researchers willing to sort through the many 
small bones that they pick up in the field. This fully 
domed and mature individual suggests that there is 
an undiscovered, hidden diversity of small-bodied 
dinosaurs. So when we look back, we need to reimagine 
the paleoenvironment. There is an evolutionary 
history that we just don’t know because the fossil 
record is incomplete. This discovery also highlights 
the importance of landowners, like Roy Audet, who 
grant access to their land and allow scientifically 
important finds to be made,” said co-author Dr Michael 
Ryan of the Cleveland Museum of Natural History.

Bibliographic information: David C. Evans et al. 2013. The 
oldest North American pachycephalosaurid and the hidden 
diversity of small-bodied ornithischian dinosaurs. Nature 
Communications 4, article number: 1828; doi: 10.1038/
ncomms2749

Giant Camels Once Roamed 
Canada’s High Arctic, 
Paleontologists Say
Mar 6, 2013 by Enrico de Lazaro

A group of paleontologists has announced the discovery 
of fossilized remains of an extinct giant camel that lived 
in what is now Canada about 3.5 million years ago.
 

Illustration of the High Arctic camel on Ellesmere Island 
during the Pliocene warm period, about 3.5 million years 
ago (© Julius Csotonyi)

The discovery, described in the journal Nature 
Communications, is based on 30 fossil fragments 
of a leg bone found on Ellesmere Island, and 
represents the most northerly record for early camels, 
whose ancestors are known to have originated 
in North America some 45 million years ago.

The fossils are about 3.5 million years old 
(mid-Pliocene). Other fossil finds at the site suggest 
this High Arctic camel lived in a boreal-type forest 
environment, during a global warm phase on the planet.

“This is an important discovery because it provides 
the first evidence of camels living in the High Arctic 
region,” said lead author Dr Natalia Rybczynski from 
the Canadian Museum of Nature. “It extends the 
previous range of camels in North America northward 
by about 1,200 km, and suggests that the lineage 
that gave rise to modern camels may been originally 
adapted to living in an Arctic forest environment.”

The camel bones were collected from a steep slope at 
the Fyles Leaf Bed site, a sandy deposit near Strathcona 
Fiord on Ellesmere Island. Fossils of leaves, wood and 
other plant material have been found at this site, but 
the camel is the first mammal recovered. A nearby 
fossil-rich locality at Strathcona Fiord, known as the 
Beaver Pond site, has previously yielded fossils of 
other mammals from the same time period, including 
a badger, deerlet, beaver and three-toed horse.
“The first time I picked up a piece, I thought that it 
might be wood. It was only back at the field camp that 
I was able to ascertain it was not only bone, but also 
from a fossil mammal larger than anything we had 
seen so far from the deposits,” Dr Rybczynski said.

Some important physical characteristics suggested 
the fossil fragments were part of a large tibia, the 
main lower-leg bone in mammals, and that they 
belonged to the group of cloven-hoofed animals 
known as arteriodactyls, which includes cows, pigs 
and camels. Digital files of each of the 30 bone 
fragments were produced using a 3D laser scanner, 
allowing for the pieces to be assembled and aligned. 
The size of the reconstituted leg bone suggested it 
was from a very large mammal. At the time in North 
America, the largest arteriodactyls were camels.

Full confirmation that the bones belonged to a 
camel came from a new technique called ‘collagen 
fingerprinting’ pioneered by Dr Mike Buckley 
at the University of Manchester in England. 
Profiles produced by this technique can be used 
to distinguish between groups of mammals.

The collagen profile for the High Arctic camel 
most closely matched those of modern camels, 

specifically dromedaries (camels with one hump) 
as well as the Yukon giant camel, which is thought 
to be Paracamelus, the ancestor of modern camels. 
The collagen information, combined with the 
anatomical data, allowed the group to conclude 
that the Ellesmere bones belong to a camel, and 
is likely the same lineage as Paracamelus.

“We now have a new fossil record to better understand 
camel evolution, since our research shows that the 
Paracamelus lineage inhabited northern North 
America for millions of years, and the simplest 
explanation for this pattern would be that Paracamelus 
originated there. So perhaps some specializations 
seen in modern camels, such as their wide flat feet, 
large eyes and humps for fat may be adaptations 
derived from living in a polar environment.”

The group also reports for the first time an accurate 
age of both the Fyles Leaf Bed site and the Beaver 
Pond site – at least 3.4 million years old.

Bibliographic information: Natalia Rybczynski et al. 2013. 
Mid-Pliocene warm-period deposits in the High Arctic yield 
insight into camel evolution. Nature Communications 4, 
article number: 1550; doi: 10.1038/ncomms2516

Evidence Found for Planet-Cooling 
Asteroid 12,900 Years Ago

A clue to an impact in Quebec fuels an ongoing 
debate about the cause of one of Earth’s 
big freezes, called the Younger Dryas

By Nicola Jones and Nature magazine  Sept. 2013

The dust refuses to settle on a debate about 
whether asteroid impacts caused one of Earth’s 
most famous cold snaps 12,900 years ago.

The latest evidence in the contentious discussion 
comes in the form of pieces of bedrock from 
Quebec, Canada, that seem to have been blasted 
out as far as Pennsylvania. “I’d say there’s evidence 
of an impact happening, for sure,” says Mukul 
Sharma, an isotope geochemist at Dartmouth 
College in Hanover, New Hampshire, and co-author 
of a study published this week in Proceedings 
of the National Academy of Sciences.

Between 11,600 and 12,900 years ago, the planet’s 
climate changed rapidly: in northern climes such as 
Greenland, temperatures dropped by several degrees 
in less than a century. No one knows what caused 
the deep freeze, known as the Younger Dryas.
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The leading theory is that shifting North American 
glaciers allowed freshwater melt to pour into the 
Atlantic or Arctic oceans, slowing ocean circulation 
and cooling the Northern Hemisphere. This idea 
has spawned worries that fresh water from today’s 
melting ice might also spur rapid climate change.

Big blast
An alternative theory is that meteorites or 
comets smacked into or exploded above North 
America, sparking fires, kicking up a haze of 
dust and soot and prompting glacial collapse. 
In 2007, researchers reported evidence for such 
an event in the remains of human settlements 
that existed across the continent at the time.

Critics of the impact theory have been unable to 
repeat many of those studies, and have questioned 
whether the particles found were really from an 
impact blast. And no one has found evidence 
for raging fires across North America. “It doesn’t 
seem to me that they have constructed a very good 
case,” says sedimentary geologist Bruce Simonson 
of Oberlin College in Ohio. “If this is the best 
boat they can build, it’s just not sailing yet.”

But the idea keeps gathering pace; it is now backed 
by about 55 authors, who have published 11 
research papers between them, says James Kennett, 
a paleoceanographer at the University of California, 
Santa Barbara, who has been one of the theory’s leading 
proponents. “It continues to grow,” he says. In July, 
a different group of researchers looking at ice cores 
from Greenland reported finding meteoric platinum 
from a large impact at the time of the Younger Dryas.

Lucky strike
Sharma and his colleagues are now entering the 
fray. Sharma says that the minerals he found in deep 
Pennsylvanian soil were created at temperatures higher 
than 2,000 ºC, and formed glassy droplets that fused 
together in mid-air. These can be explained only by 
an impact, he says; an industrial blast furnace could 
make them, but any potential source is too recent 
and too far away. “We lucked out,” says Sharma.

The minerals were identified after Yvonne 
Malinowski, a Pennsylvania resident, saw a television 
documentary about the Younger Dryas and sent 
Kennett a box of rocks she found on her land. 
Kennett then passed the information on to Sharma.

The isotopic composition of the minerals indicates 
that the rock came from a several-thousand-
square-kilometer patch of land in Quebec, hinting 
that an asteroid blasted through North America’s 
ice to melt and eject rock from the ground, 
says Sharma. “This is unequivocal evidence 

for an impact with Earth,” says Kennett.

Paleoclimatologist Anders Carlson at the University 
of Wisconsin–Madison is not convinced that these 
glassy droplets are as unique or as meaningful as 
Sharma thinks. “You see the same evidence from 
periods when there wasn’t a Younger Dryas,” he notes.

An asteroid impact in North America during the last Ice 
Age could be what pushed temperatures even lower, in 
a cold snap known as the Younger Dryas   Image: Ron 
Blakey, NAU

 

54-year-old message in bottle helps 
chronicle death of glacier
December 12, 2013 -  SELENA ROSS 
STAFF REPORTER Herald News
  

The Arctic area where the message in a bottle was found. 
(DENIS SARRAZIN / CEN / ArcticNet)

For about 15 years, Warwick Vincent has visited 
what he calls Canada’s most remote spot.  The 
average temperature there is -18 C. The nearest 

human settlement is 800 kilometres away.  Ward 
Hunt Island, the Canadian soil closest to the North 
Pole, is not exactly a hub of communications.

But this summer, Vincent and his fellow 
scientists were in precisely the right spot in 
the middle of nowhere to get a message from 
somebody they really needed to reach.
“The technician had found a little pile of rocks, a cairn,” 
said Vincent, a Laval University biologist.  The two 
were exploring an area near the edge of a glacier.  “So 
we started to pull apart this cairn, and in the cairn 
was a bottle, and we opened the bottle and there 
was a piece of paper.”  On the ruled white paper, one 
edge torn, was a message pencilled in neat cursive.

“To Whom It May Concern,” Paul Walker, a young 
Ohio geologist, had begun.  He and other scientists 
had built another cairn nearby and had measured the 
distance from there to the glacier: four feet, he wrote.

“Anyone venturing this way is requested to remeasure 
the distance and send the information” to his 
address in Ohio and to Albert Crary, a colleague 
in Boston, Walker wrote.  “Thank you very much.”  
The letter was signed with a date in 1959.

“For me, it was an incredible thing to hold this 
in my hands, because these two people, these 
are very famous names,” said Vincent.

A hill on Ward Hunt Island, Nunavut, is named 
after Walker, he said. He found out more about the 
scientist when he got home from the field.  “He was a 
young person, he was in his 20s, a very accomplished, 
young, brilliant geologist,” said Vincent.  “He had 
a medical problem on Ward Hunt later that year 
and had to be flown out. This is one of his last 
communications. It’s another incredible thing.”  
Walker died the same year he wrote the note.

It was a sign of his talents as a scientist that he even 
wrote the message, “that he thought to do that, to leave 
this message for the future,” said Vincent.  “Because 
in the ’50s, it was unthinkable that this would melt.”

The 1.2-metre gap between the cairn and the glacier 
in 1959 has widened to 101.5 metres today because 
the glacier has shrunk, said Vincent.  Having a 
point of comparison from so long ago is extremely 
valuable, and rare in such an isolated place, he said.

But the dramatic change did not surprise Vincent. 
He has watched the Ward Hunt ice shelf, the 
biggest such shelf in the Arctic, as thick in places 
as a 33-storey building and probably more than 
4,000 years old, break up.  “With our camera, we 
captured the complete loss of this ice shelf,” said 

Vincent. “Suddenly our camera caught this open 
water, we think for the first time in thousands of 
years.”  “The changes are extraordinary, particularly 
the last 10 years, and especially the last two years.”

He got in touch with Ohio State University, where 
Walker worked, and promised to send a copy of the 
Laval work to their archives.  Ian Howat, a glaciologist 
at Ohio State, said Wednesday he was surprised to 
hear about the message in a bottle and wanted to 
ask some older colleagues if they remember any 
historical connection with Walker.  “I’m sure folks 
here would be interested in seeing it,” Howat said.

He won’t get his wish very easily, except in photo 
form. Vincent and Denis Sarrazin, who found the 
bottle, left it in the cairn with the letter inside.  
But they added their own note, asking the next 
person who finds it to measure the distance to 
the glacier and report back to Quebec City.
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Celebrations of Life  
 
 

 
 
 
 
 
 
 
 
 
 
 
�
��
������!����"���������������
��������������������
�����
������������	��
�����
�
*������������������"����������"��*$-���"��(*0.#))�
+����� �����������������"��(0))#))�
,���������������
����������������"��(*))#))�
-�������"��
���!��������"��(*.)#))�
.�����
������������"�*+�2��
���"����"��(,#))�
/�����
���!������
�������������"���������"�0��������"��
(-)#))�
0���������
����"��(,#))�
1���������
������������$
���
�����������%����������&�
������!�	�����"�	��"������*)0*"�������
��������"�(*.)#))��
�
�
�
CIGEM – Gemlab Books & Instruments – visit the on-
line store.  Nice gem books, analytical instruments 
and  gem mineral samples�  �	�����������
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CIGEM NEWS:  Another important event in 2014 will be 
the  11th International GeoRaman Conference ,Â  June 15-
19, 2014 in St. Louis, MO, USA.   
 
"The 11th International GeoRaman conference in St. Louis 
will focus on two major aspects of laser Raman 
spectroscopy: (1) The most advanced technologies and 
instrumentation, from laboratories to a wide variety of field 
applications, e.g., industrial and security monitoring, geo-
fields, deep ocean, and on other planets; (2) The newest 
applications in studying inorganic, organic, and bio-genetic 
materials in Earth Sciences, Planetary Sciences, 
Environmental Science, Forensic Science, Archaeology and 
Archaeometry, Gemology, and Astrobiology."    
 
For all news  go to our facebook page at 
http://www.facebook.com/pages/Gemlab-Research- 
�
�
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COURSES 

Hervey Bay Gem & Mineral Club Inc Australia 
are running a different level 3 faceting competition 
and invite your members to take a look at 
www.herveybay.lapidaryclub.com.au where the 
schedule (which will be posted to all Australian 
clubs) can be downloaded. It would be very  
exciting to receive entries from Canada and perhaps 
form a bond between clubs.  
Please email me with any questions. 
Kind regards, Wayne Kelly 
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COMPETITION 

 
Fluorescent Mineral Society is seeking to form a 
BC chapter.  Contact Jennifer Moore 604-328-9766  
jenmac02@telus.net 
�

ITEMS FOR SALE 
�
2 Engineer made casting machines; 
1 Centifugal and 1 Vacuum. 
They are both in working order and work very well. 
Includes Molds. flasks, Waxes, Crucible and 
instructions.  reasonable price. 
  
3 inch silver polishing machine  $60 
7 inch silver polishing machine  $150 
  
Call John Doyle 1120 Club Kelowna   250-763-8015 
�

VOLUNTEERS WANTED 
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Rev. Bob Cuyler

Passed away on October 14, 2013, peacefully 
in his sleep, at the age of 86. Bob was born in 
Medicine Hat, Alberta on October 12, 1927. 
He met and married Elenore Lyons (Cuyler) 
April 13, 1950 in Calgary. She predeceased Bob 
in 1999; also his daughter, Maureen in 2007. He 
is survived by Brit Walsh, spouse of 10 years; 
his children: Richard, Christine, and Robin; 
grandchildren: Carolyne and Alex. 

Father Bob served in Parishes across Canada, 
for the Anglican Church of Canada, for over 60 
years. Reverend Canon Cuyler served as Director 
of Diocese Services, founder of Ecuhome, 
Childrens Aid Society, Scouts Canada, and 
championed many other social justice issues. 
Bob was a Life Member of the Parksville and 
District Rock and Gem Club , a Past President, 
and an active member for many years.

He will be greatly missed by friends and family. 
A Funeral Service was held October 26, 2013 at 
11:30 a.m. at St. Mary’s in Nanoose Bay, BC
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GRAB BAG PATTERN
 

  Pattern is the same size as a standard 8.5 x 11 inch piece of paper.
  Fold top down to make tube for drawstring. (.75 inch)
  The drawstring can be cord or yard,
      - you can lay the drawstring on the material before sewing the tube.
  Fold in half (second fold) and sew seam (.5 inch) along side and bottom,
      - leave an opening for the drawstring.
  Turn to right side and tie a knot in the cord.
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Georgina’s Grab Bag Pattern
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