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Presenter
Presentation Notes
I would like to thank the Tr’ondëk Hwëchin for meeting with us today and welcoming us to their Traditional Territory. Thank other community members of Dawson City.
Today I will be giving you a very generalized overview of the local geology of Dawson with a specific focus on naturally occurring asbestos in your community.



Dawson City is situated on what is 
known as the Yukon-Tanana 
geologic terrane comprising of 
metamorphic (heated) rocks of 
sedimentary and volcanic origin.

These rocks originally formed some 
distance away from Ancient North 
America and range in age from 
about 365 to 250 million years.

Presenter
Presentation Notes
In the geology world we like to separate rocks not only in their different compositions, but also their ages and the environment in which they formed. These ancient environments determine the type of rocks that we see today.

This map may look rather complex, but we can essentially break Yukon into two main divisions: rocks belonging to the Ancient North American continent and those rocks that formed some distance as volcanic islands and slivers of continent and eventually collided with ancient North America. 

Dawson is situated in an area of rocks that were formed away from Ancient North America and range in age from 360 to about 265 Ma. 



Two main rock 
types:

1. Klondike Schist

2. Metamorphosed 
ultramafic rocks

Presenter
Presentation Notes
Here we have a simplified bedrock geology map of Dawson City and the surrounding area. The different colours represent different rock units which are identified by their chemical compositions, ages and depositional environments.
CLICK FOR ZOOM
Today I will be focusing on those rocks found right here in Dawson – the green representing what we call “Klondike Schist” and the brown representing dark rocks of mostly volcanic origin and these are the ones that we want to pay special attention to, as these are the rocks that contain the naturally occurring asbestos minerals.



Klondike Schist

Presenter
Presentation Notes
The most abundant rock type you will find in the Dawson area is known as the Klondike schist. These rocks formed originally from cooling magma from volcanoes and have since undergone heat and pressure – a process we call metamorphism – and formed the schist rock that we see today.

NOTE: there are two different varieties of Klondike Schist that you will see in the Klondike region – a light variety and a dark variety and is based on varying chemical composition. The dark variety here is higher in the elements Mg and Fe.



metamorphosed 
ultramafic rocks

Presenter
Presentation Notes
This second variety of rock originated as ocean-floor sediments and mud that underwent very high pressure and low temperature metamorphism.

The rock that is shown in this image is known as serpentinite and requires water for its formation. Serpentinite rock is the one I will focus on as it’s the rock that contains the asbestos minerals.



Date: 1900 Date: 2013

Moosehide Slide – a prehistoric slide exposing 
serpentinite rock and asbestos

Presenter
Presentation Notes
So where do we find this serpentinite rock? The most obvious and abundant source occurs at Moosehide Slide. All the rocks you will find at Moosehide consist of serpentinite and other dark ultramafic rock. The Klondike schist rocks are not exposed within the slide proper, but can be found on the steep flanks or sides of the landslide about halfway down the slide.

View is to the NE down 2nd Ave. towards Moosehide Slide.



Three main components 
of Moosehide Slide:

1. Initiation zone

2. Central landslide 
(creeping)

3. Lower landslide 

Presenter
Presentation Notes
Main road in image is Fifth Ave. looking towards Moosehide Slide.

Moosehide slide has been dated and occurred prior to 1740 years ago. The slide initiated and rock broke free at the headscarp.

The central zone continues to move downslope at a very slow rate. The base of the landslide is stable.

Mooshide Slide was a significant source of rock that could be used as crush and was readily available and cheap. Rock debris from the slide was excavated in two main pits: one on Front St. at the base of the landslide, and a second Pit at the end of Fifth Ave. The crush was used as fill and ballast all around Dawson City and essentially introduced naturally occurring asbestos into areas where there previously was none.

Asbestos-bearing serpentinite rocks underlie a roughly 200 hectare portion of Midnight Dome.






“Asbestos” is a commercial and legal term 
that includes six different minerals:

Chrysotile – white asbestos

Amosite – brown asbestos

Crocidolite – blue asbestos

Anthophyllite, Tremolite & Actinolite

Asbestos is chemically inert, heat 
resistant and stable.

Presenter
Presentation Notes
The term asbestos was developed as a commercial term and does not have a unique mineralogical association. It is a term that includes 6 different minerals which are all fibrous in nature.

All asbestos minerals share the same crystal structure forming thin, fibrous crystals with each visible fibre composed of millions of microscopic “fibrils”.

I will be focusing on the minerals chrysotile, and tremolite as these are the only two asbestos minerals found in the Dawson area.




CHRYSOTILE

Mg3(Si2O5)(OH)4

The only mineral from 
the serpentine mineral 
class.

Curly fibres made up of 
sheets of crystals. 

Least hazardous of the
asbestos minerals.

Presenter
Presentation Notes
Chrysotile is one of two asbestos minerals found in the serpentinite rock in the Dawson area.

Historically, it was the most widely used asbestos fibre in commercial products and accounts for more than 95% of all asbestos used around the world.

Chrysotile was used in products such as drywall, insulation, fireproofing, roofing, etc.

The most valuable fibres are those that are over 6 mm long as they can be spun like cotton and used in yarns and fabrics.

More than one million tons of high-quality chrysotile fibre was shipped through Dawson from Clinton Creek Mine (~70 km NW) between 1969 and 1978. 



TREMOLITE

Ca2(MgFe)5Si8O22 (OH)2

White to grey, needle-
shaped fibres.

Although not used 
commercially, they can 
be found as 
contaminants in other 
minerals.

Presenter
Presentation Notes
Tremolite is the other asbestos mineral that is found in the serpentinite deposits of Dawson. 



Serpentinite in the Dawson 
area has been found to 
contain chrysotile asbestos 
(and likely equivalent 
amounts of tremolite) at 
very low concentrations.

< 0.1% to 1%

Presenter
Presentation Notes
Most rocks contain < 0.1% fibre.

Sporadic concentrations of 1% chrysotile (and possibly equal amounts of tremolite) were measured in the Front St. and Fifth Ave. pits.




SURFICIAL GEOLOGY

Dawson City is located at the 
edge of unglaciated terrain 
and has not been overridden 
by ice in the last 2.6 Ma.

Approximately 10 m of fluvial 
(river sediments) underlie the 
townsite of Dawson.

Slopes and high ground 
are covered with 
~1-8 m of 
colluvium.

Presenter
Presentation Notes
Point out the following:

Thick package of fluvial sediments underlying Dawson City that consist of river gravel, sand and silt that was carried down river from some distance, that is not derived from local serpentinite rock and does not contain asbestos.

The colluvium is derived from weathered bedrock (rock that is exposed at the surface of the earth) mixed with windblown material from some distance and then is carried downslope by gravity. This type of deposit would only contain concentrations of asbestos minerals if the underlying rock contained asbestos.



Soils derived from 
serpentinite and other 
ultramafic rocks have:

 low calcium/high 
magnesium ratio

 low levels of nitrogen, 
phosphorus and 
potassium

 high levels of iron and 
heavy metals such as 
nickel, chromium, and 
cobalt 

Presenter
Presentation Notes
It is well-known that Dawson has rich soil conducive to traditional landscapes. This is important to note since bedrock exposures (that is rock exposed at the surface of the earth) in the area are minimal. How plants grow is a good indication of your soil chemistry.  



HEALTH HAZARDS

If rocks or products containing asbestos 
are disturbed, tiny asbestos fibres may be 
released into the air and may be inhaled.

Fibres that remain in the body 
may lead to asbestos-related 
diseases.

Risk of disease depends on the 
intensity and duration of 
exposure.

Workplace exposures are 
higher and much more likely 
to cause disease.

Presenter
Presentation Notes
Potential health risk lies inhaling a lot of asbestos fibres over long periods of time. 

To inhale fibres, they must first be broken down and released from the rock or other source. Dust created from disturbing rock from breaking or crushing is one way that will release asbestos fibres into the atmosphere and is easily avoidable.




Local bedrock contains very low 
concentrations of naturally 
occurring asbestos (chrysotile and 
tremolite).

Asbestos is chemically inert and 
stable.

Dawson City is situated on thick 
deposits of gravel, sand and silt 
which does not contain naturally 
occurring asbestos.

Naturally occurring asbestos fibres 
in rock and soil only pose a health 
risk if disturbed.

CONCLUSIONS



CROCIDOLITE ANTHOPHYLLITE

AMOSITE ACTINOLITE
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