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SEPTEMBER 2016  

RIO 2016 - GEOLOGY OF THE GAMES 

(By Dana Hunter - Scien�fic American) 
If geology was an Olympic sport, Rio de Janeiro 
would probably take the gold. 

When you think of Rio, you probably envision 
sparkling white beaches washed by sapphire water, 
with green-cloaked mountains rising tall. Everyone 
can recognize the iconic Corcovado with its statue 
of  Christ the Redemptor and Sugarloaf Mountain. 
The tall, conical hills around the city almost look like 
a karst landscape, but they're really gneiss. Augen 
gneiss, to be precise, and the rock is at least 570 
million years old.  
Those mountains lead to some unique engineering 
challenges. You can see that travel in a straight line 
would be difficult with those super-steep peaks in 
the way. So the Brazilians have simply gone under. 
Neighborhoods are connected by tunnels. And 
when Rio won the bid to host the Olympics, they 
knew they'd need to add a new subway line. Metro 
Line 4 faced some tough geology: the new tunnel 
would run between Ipanema Beach and the lagoon, 
and had to be cut through three kilometers of sand 
and so8 soils, but also two kilometers of incredibly 
hard gneiss, with some challenging faulted sec�ons 
thrown in.  

Luckily, folks in Brazil have been tunneling for well 
over a century now, and they know how to 
innovate. They developed a hybrid boring machine 
that could deal with both the hard rock and the so8 
ground. They blasted the incredibly hard gneiss with 
precisely-calculated charges set off with electronic 
fuses. To avoid damaging buildings, they carefully 
monitored vibra�ons with seismometers. Where 
buildings were too close to the tunnel mouth to use 
explosives, they sawed through with diamond wire. 
All of that innova�on and skill allowed them to 
complete the metro tunnel in plenty of �me for the 
Olympics, without damaging any buildings with the 
blas�ng.  
One of the unique challenges in digging the tunnel 
was dealing with altered rock. Rio's slum areas don't 
have sewage systems. Instead, wastewater is 
dumped straight into the ground, where it actually 
physically and chemically alters the rock and soil, 
making it less competent. The also faced zones filled 
with colluvium, and places where tectonic ac�vity 
and physical weathering had le8 the rock severely 
fractured. Their hybrid machine and tunnel 
reinforcing techniques were more than capable of 
dealing with those challenges. And now, with Metro 
Line 4 open, the Rio Metro system is capable of 
handling almost a million passengers a year.  
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The Mineral Vein is published monthly from 
September to June.  
 
Mee�ngs are held on the first Wednesday of 
each month from September to May inclusive at 
the Manitoba Museum in room P47 on the   
Planetarium level. They begin at 7:30 PM and 
feature announcements, an invited speaker and 
a raffle. Members are encouraged to bring along 
any new, interes'ng specimens, or specimens 
appropriate to the speaker’s topic.  
 
Field Trips take place from May to September 
to interes'ng sites in Manitoba or neighbouring 
provinces and states.  
 
Membership: A single membership is $15 while 
a family membership is $20. Memberships run 
from October to October. 
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UPCOMING EVENTS  
September 7, 2016: MSM regular monthly mee�ng 
begins at 7:30 p.m. at the Manitoba Museum. Our 
guest speaker  will be Aura Diaz, a Geological Science 
graduate student at the University of Manitoba who is 
now doing her masters degree in Environment and 
Geography working  in the "Thermodynamics of Sea 
Ice in the Arc�c throughout the analysis of sea ice 
energy balance obtained from field data and controlled 
lab experiment’’.  Hope to see you there! 
October 5, 2016: MSM regular monthly mee�ng 
begins at 7:30 p.m. at the Manitoba Museum. This is 
our Annual General Mee4ng and is followed by a Show 
and Tell. Please make sure to bring some of the great 
specimens collected this summer. Have you considered 
serving on the Board of the Execu�ve? This is your 
chance! There will be some posi�ons open this year 
and we need you to help us fill them. Hope to see you 
there! 
November 2, 2016: MSM regular monthly mee�ng 
begins at 7:30 p.m. at the Manitoba Museum.  
Guest speaker to be announced. 

Founded in 1971, the Mineral Society of Manitoba is  
dedicated to promo�ng the study of minerals, rocks 
and fossils for their scien�fic and recrea�onal value.  
 

The Mineral Society of Manitoba hosts monthly 
mee�ngs covering a variety of mineral related topics.  
In addi�on, the Mineral Society organizes summer field 
trips to collec�ng locali�es, and hosts educa�onal 
exhibits about minerals and fossils. 
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FIELD TRIP REPORTS  
(by Marjorie Turton) 
East Braintree—The Hunt for Peristerite 

East Braintree is a small town close to Falcon Lake or  
halfway between Kenora and Steinbach, along the 
trans-Canada highway.  
A small group consis�ng of Lisa and Rob Grabowski, 
Marion Foster, and Marjorie Turton le8 Winnipeg at 
11:15 AM for the hunt of Peristerite at East Braintree.  
Weather was dry, hot, and most importantly there was 
bright sunlight. Perfect for the hunt! Because it was a 
small group, we went in one car. 
We arrived at our des�na�on shortly before 1:00 PM. 
Ini�ally we overshot the desired area along Boggy 
River Road and had to turn back to the granite 
outcropping.    
Once on the granite we observed many bright white 
flashes. Feldspar was everywhere. But we were here 
for the blue colour, peristerite. 

Peristerite is an iridescent gemstone in the plagioclase 
series of feldspar minerals. The name (from Greek 
peristera, “pigeon”) refers to the resemblance of fine 
specimens such as those from Ontario and Quebec to 
the commonly iridescent feathers of a pigeon’s neck. 
In peristerite - usually a form of one of the sodium-rich 
varie�es of plagioclase albite or oligoclase - the sodium 
aluminosilicate and calcium aluminosilicate that make 
up the mineral separate and form intergrowths of 
submicroscopic but dis�nct crystals of the two 
compounds. The iridescence probably arises from 
diffusion of light by adjoining areas of different op�cal 
proper�es, or from reflec�on and diffrac�on of the 
separa�ng crystals of the two different substances. 
The colour sheen is similar to Labradorite but not as 
pronounced and is usually on a white or light colour 
background.          (Continued on page 4) 

RIO 2016—Geology of the Games (CONT.) 
Metro Line 4 brings passengers to Atheletes' Park 
and Olympic Village, which faced some very 
different design challenges. The clay and sandy 
soils along the bay and lagoon there are 
extremely so8 and water-logged. They go as deep 
as 28 meters. Then there are areas covered in 
peat up to four meters thick and contain around 
50-60% organic materials. The water table is 
super shallow - only about half a meter below the 
surface. All of that so8, water-logged soil is 
terrible at bearing weight. You have to drain and 
compress it before you can build on it, but 
tradi�onal techniques would take around eight 
months. The Rio builders needed to complete 
their projects much sooner. In some places, the 
so8 soils were thin enough to be removed and 
replaced with sterner stuff, but that wouldn't 
work where the so8 soil went more than a few 
meters down. So they turned to a rela�vely new 
technique called deep radial consolida�on. 
Beneath all of those so8 soils, they had a firm 
layer of sand and gravel strong enough to support 
injected columns of mortar. Ver�cal drains were 
inserted in between the columns. This allowed 
them to drain and stabilize the soil within just 
three to five months, and construc�on on the 
facili�es could go forward on schedule. The 
results are spectacular.  
 

 

 

 

 

 

 

 

 

 

 

 

 

Every Olympic construc�on project requires 
geologic knowledge and plenty of ingenuity. So 
lets award some medals to the geologists, 
architects, and engineers who overcame the 
challenges and gave the athletes we've been 
cheering on a place to shine.  
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FIELD TRIP REPORTS (CONT.) 
The granite surface was much eroded and 
covered with lichen. We did find peristerite near 
the collec�on of boulders pictured below. 

Lisa not only collected rocks but also several 
pictures of her effort. 
 

 

 

 

 

 

 

 

Our hunt was successful.  In addi�on to the 
peristerite collected we no�ced blueberries. Lots 
of blueberries. It was a tempta�on not to stop 
and pick some, however, we no�ced some bear 
scat around. Marion no�ced fresh bear scat, so 
we decided we had enough specimens. No use 
staying in a bear’s pantry. 
As we le8, the sky started to darken and by the 
�me we passed Prawda it was raining.  We got 
back to Winnipeg around 3:30.  It was a good day. 

SNOW LAKE FIELD TRIP REPORT 

(by Jacques Bourgeois) 
The field trip to Snow Lake was well aRended with eight 
par�cipants. We le8 on Thursday morning and arrived 
at around 7:30 pm.  Some of us stayed at the Bluenose 
Bed & Breakfast while others stayed at the Wekusko 
Lake Campground.  
The next morning we all gathered at 8 am at the Lalor 
mine site, owned by Hudbay, for a safety orienta�on. 

We then gathered by  the core shack where we saw lots 
of core samples and got a brief lesson about the 
geology of the area. Many people were happy to collect 
from the old discarded core sample pile.  

Our guides, geologist Darren Simms (Zeke) and MaR 
Smith were very helpful in showing us and helping us 
iden�fying the mineral samples we collected from the 
rock piles.  We collected sphalerite, pyrite, chalcopyrite, 
kyanite, ghanite, quartz, staurolite and garnets un�l 
lunch �me.     (Continued on page 5) 
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SNOW LAKE FIELD TRIP REPORT (CONT.) 
In the a8ernoon, we were treated to a tour of the 
Snow Lake Mining Museum by museum board 
chair, Paul Hawman. His knowledge and stories 
about the mining history of the area were only 
matched by the great displays.  

The museum has a great collec�on of mining 
ar�facts and the mineral collec�on alone was well 
worth the visit. It could have been at home at any 
of the larger museums found in major urban 
centres.  

A8er the visit of the museum, we went to  an outcrop 
along the shore of Snow Creek to find staurolites and 
garnets. The rocks were very hard and a8er finding 
some good specimens here and there, we decided to 
call it the day. 

The following day, we were lucky to have our own 
private guide for  the day. Bill Salahub, geologist at the 
Lalor mine, was on a day off and offered to tour us 
around. He showed us the old rock pile from the New 
Britannia and Anderson mines where we found more of 
the minerals men�oned above but mostly kyanite and 
garnets.     (Continued on page 6) 
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The last stop of the day was at Wekusko Falls Provincial 
Park where the Manitoba Lowlands and Precambrian 
Shield meet. At this loca�on, the Grass River plunges 
almost 12 metres through a series of scenic falls and 
rapids. A short trail and two suspension bridges offer 
great views of the falls and the lake. 
 

We le8 Snow Lake on  Sunday morning. We made a 
quick stop to LiRle Limestone Lake on the way back for 
some pictures of this curious liRle marl lake and we 
made it back to Winnipeg in �me for supper.  

The weather during this field trip was very coopera�ve. 
We had a few small rain showers on the way there and 
it only rained in Snow Lake while we were indoors 
during the orienta�on talk on Friday morning. This was 
perfect as it cleaned up all the rocks for us.  
 

We would like to extend a big thank you to Sarah 
Bernauer, Lalor Mine Senior Geologist, as well as 
Darren Simms, MaR Smith and Bill Salahub, Lalor Mine 
Geologists,  who took the �me to assist us and helped 
making this trip a success.  
A big thank you also to Paul Hawman and Dori Forsyth 
at the Snow Lake Mining Museum who gave us a 
glimpse into the past history of Snow Lake. Their 
museum is quite a gem! (pun intended) 
You were all great ambassadors of your organisa�ons 
and we are all looking forward to our next visit to the 
town of Snow Lake  

SNOW LAKE FIELD TRIP REPORT (CONT.) 
Bill took us to a site along  the shore of the lake 
where the first sample of gold were found, which  
secured the future development of Snow Lake as 
a mining town. This is where Leanne found her 
beau�ful piece of blue kyanite crystal as she was 
walking along the shoreline.  
 

 

 

 

 

 

 

 

 

 

 

 

 

We then visited a large outcrop covered in 
staurolites but it was too hard to collect any 
specimens. We finished the day with a visit to a 
very scenic spot at Herb Lake Landing on the east 
shore of Wekusko Lake. Following a short but 
steep climb at �mes, we reached the top of the 
limestone cliff where we were rewarded with a 
view that was nothing short of fantas�c.  
 

 


