Interplay of waather,
waler, and gravily causa
arasian, ranspariaton,
and daposition of
sadiments.

HOW WE USE OUR LAND

k Rae-Hearne

IF ROCKS COULD TALK...

DID YOU KNOW
that the provinee's warld-class capper-
zine deposits at Flin Flon formed during the
collision of two aneient continents about
1.9 billion years ago?

Vol aToes
>

Sediments
DID fﬂ'“ KNOW deposited here

that the oldest known rocks in ~
Saskatchewan are 3.1 billion years old and that S —
1.8 billion year old fossils record our oldest
evidence of life?
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Cur understanding of
the geological past is
hiedpad by studying
processes laking
place an Earlh

today.
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Total unlu:}-rum resouree activities...
(for 2003)
<" Mining

l;l‘n'l'l.l.'.!l'u‘l' masalt near Fjin 'L-'-I'.Irr

Volcanic
igneous rock DID YOU KNOW
that Northern Saskatehewan is the world's

largest preducer of organic wild rice?

Erosion, transportation,
and deposition

The
Rock Cycle

Waight of overlying
sediment causes
compaction and
cemeantation forming

sedimentary rocks. Commereial fishing

LY
Outdoor  wild mushrooms
Cooling
on Earth's
surface
fan volcanic g :
Al Ui,
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We are a northern people, living in a diverse landscape of rocky
" wilderness and rolling parkland, covereti by boreal forest and strewn with
countless lakes and rivers. We are tied to our geological landscape — or
‘geoscape — regardless of whether we live in communities or on the land.
* Life in past centuries was simple, with the land providing food and clothing
ffor our families and wood to heat our shelters. Today, life is more
v “complicated, but the land still provides us with the materials to build our
o _ homes, the energy to heat them and the food that sustains us. Our
ancestors understood how to gain advantage from their geoscape: eskers
and rivers served as travel routes; rocks were used:in tool making; and
iron minerals provided pigments in paints used for petraglyphs. The
advances of technology in our lives: the coming.of electrical power, roads,
and motor vehicles, have increased our level of comfort. These
oy i ol N o, fimetion technological advances have resultedfrom an enhaneed ulndgrstanding.m‘
Sk T o i 1 o i = the geoscape and Earth's natural systems. The Earth provides our needs, -
Ra{_glﬂnur Zone but as custodians of this land, we are also responsible for its care.

on or balow the ocean floor 1

ENVIRONMENTAL
STEWARDSHIP

Uranium and itz potential health risks to humans is
taken seriously in our community. Mining companies,
Faderal Government and Provincial agencies
monitor our land. In the last decade the Athabasca
Working Group (AWG), Environmeantal Quality
Committes (EQC), Community Vitality Monitoring
Partnership Process (CVMPP), and public meetings
combined to ensure safety to the land and our

people.

Heat and
pressure
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Black smokears,
lecated alang
some plate
boundarias in
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tha formation
of mineral
deposits, and
have baan

for bilions of

DID YOU KNOW
that a huge mountain range formed in
Saskatchewan 1.8 billion years ago as a result
of the collision of several oceanic and
continental plates?

Cooling deep
within Earth's
crust

IE-J
-r.ﬂaf ||1.|:|n Hnﬂ ﬂn

% ‘Lava, magma
{mcﬂhn rﬂcﬁ}

Mclivenna Bay deposit at
Hanson Lake

cause melting

The Precambrian shield forms
Saskaichewan's bedrock PRESENT DAY NORTHERN SASKATCHEWAN:

farmations. It resembles a A JIGSAW PUZZLE OF CONTINENTAL PLATES
jigsaw puzzla made up of five WS

continental landmassas craatad ¥ellewint L —=
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Carimacc Conpard™

ago (Proterozoic Eon). This
lacioni assambly, which
included closura of the former
Manikewan Ocean (o produce
the now prasent Reindear — =
Zone}, was completa by aboul ontinent
1.8 billion vears ago, after & Prince Albert
which bme the area we know as
Saskatchewan remained a
Saskaltoon singha and relatively stabla land

1830 TO 1800 MILLION YEARS AGO i mass.

about 2.5 to 0.5 billion years

Saskatchewan
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Heat and
preassura
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metamarphism g
and folding
of rocks forming
metamarphic
rocks.
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Sedimentary rock
(250 to 65 million years ago)

How long is time? Use this body scale to represen’r major
geological events.

Sedimentary rock
(520 to 250 million years ago)

Geolkegical procesgas, Ingim tha eriul —

isepicrt large biocks ot the Earih's WTRELAT TN

crusl {cabad Hﬂt&"g] & the erogianal - il
action of the glaciers, created our natural Stony Rapids)
wakeryaya and lakes. n'IE'!,l WBne E'Ht&f'lE—'l'i'E'h'

ugad oy our ancesions as ranaportatson

o T EEEE T diGHWAYS OF THE PAST

. WATERWAYS OF THE CANADIAN SHIELD

Sedimentary rock

(2500 to 520 million years old)
Life existad in thesa anciant shallow
lakas in the form af cabbage-shaped,
banded structures callad siromatolites
produced by photosynthetic bacteria.

DID YOU KNOW
stromatelites are the oldest
fossils in Sackatehewan?

Meta-igneous and metasedimentary
rock (2500 to 520 million years old)

Thig piclograph s
one of more than
7D that are painied
on rock faces that
border many of the
lakes slong our

‘water highway’.

BID YOU KNOW
that waber from
Wollaston Lake dralas
in tws dbrectlons?

] l:lmaﬂz from which thess whils pa-h-l:-l:-.: are
formed, is the most abundant mineral in the
sgdimanlm'y rocks of Athabasca Basin.
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lass divarse wildlife become highways in the winter,
populations than farther e B s

Archean _ Pr@terozoic Ph : Photo numbers correspond to photos
oo f Precambrian Eon anarniees in the Ice Age panel (bottom left of poster)
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easi and south.
[  Wilderness park

Map image creafed by B, Simmon wsing Canadian Dighad Efevaiion Dada from Geomatics Canada

Metavolcanic and metasedimentary rock
(4500 to 2500 million years old)

“The Gapper Trail'
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Thm la.w.ram in runks fn-nma-d in sam:l
carried by rivers, slope downstream {to
laft), and indicate the direction in which
anciant rivers flowed.
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1.8 billion year old mountains
eroded away...

1500 million

ears a ot
1700 million ¥y : _Q‘:‘_,_ff,a 7

years ago
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TRADING ROUTES

DID YOU KNOW
4% of Canada’s (and 18% of the
world's) electricity comes from
nuclear power plants?

Mudcracks presansed in
rock show that the ancient
rivers paricdically dred up.

- J The deap channals of aur greal imvers wese cul
ol ' by glacial runofl. These fivers ane atill used as
Walerways are a means -

o A ‘waler highways' taday.
of Bcosss 1D our continental - T o Sk i bo :
interior {the Canadian Shield).

At least 23 reported

sites from Uranium City,

to The Pas contain

pictographs, drawn by - S

our ancestors up fo a !-‘m
. .,{ .

thousand years ago.

Athabasca Group 92
sandstone 1700 million " -

HIDDEN
TREASURES

Revenue
£617.9 million

(gl LT ]

Canada's natural resources have bean made
eazier fo find thanks fo geological eld mapping,
which aoriginated with the first major geological
survey of Canads in 1843,

Clean energy:
nuclear reactors produce
no greenhouse gases,
although depleted uranium
fuel cells need to be
stored safely.

Unconformilies (ersional sudaces), such as the one shown hara on
the: north shore of Lake Athabasca, indicate major time breaks in the
geological recard. This unconformity marks the arosion of tha graat
mountain belt formed 1800 millicn yaars ago. Most of tha uranium
deposils in Alhabasca Basin are associated with fault zones (breaks in
the crust with movement) that cul this unconformity. Thesa deposils
ara the richest known in the world. Ones near the surface are minad
from open pits, but deeper onas are mined underground.

- Uranium
Undanground s i

Uranium mine
Pracious mealals

(pald and siteer)
~ 3341 milkan

Bt malals
[copper, lead, and Zinc)
E35.8 rillior

Bmms
maink

S mbaw'ofe e NeToo're arel e v

9500 years ago

Some uranium deposls have been dsoovered by Iracing
wraniumsrich 8l boulders ke this back o their

THE ICE AGE:
SHAPING OUR LANDSCAPE

Sand Cree Lake Moraine can be fraced ] RO e T N L A WS . o 2 -. 7 o ' AT 0 o
from Alberta acroge northem Foola 1 % B ¥ - . ;| . it i ]
Sazkatehewsan inte Manifaba?

Number of jobs at mine sites

[ Tolnl = HEEO, 2003 yubsan|
bl S5 orm
~ancera af rorthem
Sanrciersar

DID YOU KNOW that northern
Saskatehewan is the world's largest

uranium preducer, providing appreximately
1/3 of the world's supply?

Preciows metals
(goid and silver]
" 10.5%
o

Glapial sedimamts

Base
metals

Glacial lake deposits @

Silt and elay

End moraine

= . '-'r 2 I g Bage
Precious TR SN © e metals
lead, and Bnc) 4.3%

A g, S e e Snarnoman

Copper-zinc
are from Konuto

The Athabasca sand dunes formed Trom the reworsing of -
Lake mine near Flin Flon

sand initially deposied in dekas whens glacial fvers enlened
placial Lake Athabasca. As the ke levels dropped, the

Mineral deposits map legend

& Uramium
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METEORITE IMPACT

B

4TE million years ago

ouposed dry sand was newnred inbo dunes by wind. These

Retreat of the ice

dures are still ‘active’, wsibly moving Ioday

Sanka bl memn drac’ogoa’ S oty

Exteresiva afamating layers of Aine sand -
=ifl, and clay (dark bands | were depoesied in |
e deop quet walers of glacial lskes. Each
group of ane fine ard ane coarse lagser
rEprasanls Gne ywears deposion in e
glxcial ke

B S s el il Srverarie il

End moraines mark the posibanis) of the glacks margin
dunng & pause m s retreat. They compnse a mistune of
boulder- and cobbde- 1o sil-sized glaoally desfvesd

Reshes mautonins

Sl 0w

—
L
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Elongated, teardrop-shiaped hils of rock, sand, and grawel formed
wredhar e mowng ice. Called drumline, thse siructunes are up o
o knlometres i leng@h. Drumbns indicafe ce-fiow direcliaon aith

the: genlie-siaped side pointing in the direction of ioe fios

Mote: Photo numbers correspond to
location numbers on main central map.

DIRELTIGN OF IEE FLOW

This dip where Highway 955
crosses the Douglas River,
marks the rim of the Carswell
rmeteorite impact crater.

Carswell

Al 30 KM across,
Carawall is

Saskalchewnan's
larpest melsaribe
impacl Slruciurne,

Gow

Al only 3 Km across, Gow is
lhe smallasl Saskalcheaan
riestearile crater,

FIRST....

At ik £t 15 P

a giant meteor,
possibly up o 1 km
across, sireaks
toward the grownd o
what is now noerthenn
Saskatchewan. The
impact created the 35
krn diameter Carswell
Imipact Structure.

The meteorie s
complately
destroyed im a
miather of
seconds as &
debris cloud is
blowm out of the
crater. Intense
shock waves and
very high
temperatures and
pressures fraciure
and mealt the underying
older basemeant rock.

‘Within minutes of the
impact, the basameant
rocks bounce back more
than 2 km from their
ariginal depth to form a

PLACES TO LEARN

Easkalchewan Insthute of Appied
Ecignoe and Fechnokagy:
Woodiands Campues, Prince Albor
wanw. sixst sk careoodand

Eoisey Campus, Saskaloon
WA, SISk sk.caelsoy

Morhiands Colege. La Ronge,
Bufaio Mamrows, and Creighton
waw.norhlandsoollege.sk.oa

Wirbual Campus:
wiaw. Ssiash sk cahariuakcampus

Unieermity of Saskalohrsan

Easkaloor

Diepl. :fli.-ie-:dl:gu::ll&-:lunl:,us
WA, IS ask aigealogy

Diepl. of Civil and Geological
Ergrasaring:

WA, BN USNsK. caldephicie

University of Fegina, Regina
Diepl. of Geology:
whaw. uregina.calgeclogy

Firsl Haticns University of Carada
Fegina Campus, Saskatoon Campus.
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CAREER POSSIBILITIES

IN OUR MINING COMMUNITY

s Aocounianis
s« Adveriising and promolion personese
s« Eporomisis

Empheyen mmlabions parsonno
Finanoial invesions

Graphkc arisis

el Wit s

napsiman analysis

Lasssnrs

Maiirooim and oourier Sensions
Markiting represanlaizes
Payrol clarks

Pholograp hers

& Public aTairs poophs
s« Purchasing agenis
« Recaplonkis

s Socrolaries

s+ Spooch wrilors

Tak Specialisis
Traifeslaiors.

& Buldozer operaioes

« Chemisks and chemical anginoars
s Cooks

« Diamond driller

« Ehecirical and instrumdaniation

lechniciars

« Elnciricians

s Environmanial samolors

& Health and salety workers

s Heavy duly repar machanics
s Holsimen

& Imdusiial mechanis

Crirrcared prdma i

Star Lake mine
northeast of La Ronge
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Fral reacirca patencal t

SYMBOLE
P Edipsi =1 Pra—wmbrinn skiskd

Precambrisn dorain boursiecias srd remas

Mnior B e
=, Major Buncing shaar o

L) =
N é

I il Madural Pescunces Resscurces naturellas
Canada Canads

S b it S0 g Gl Bunvay
ol el b s Pl S0H0-7

Geoscape Northem Saskatehewan

¥fa thank he mary soanimls, lscSers, ard ohere wha ravsesd Hhia
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n  Cz=ascaps Scashem Sashsichessnn

) Gold

@ Copper, nickel, and ® Copper-zinc

copper-cobalt
i} Lead-zinc

4 Famberlite (potential & Rare-earth
source of diamands) oo ee

4 Graphite deposit

2 Iron-formation

DID YOU KNOW
that gem-quality diamends have been
diseovered in eeniral Sackatchewan?

Want to know more ¥

Goosogical Survey of Canada, Miscellaneous Report 1, 2006
Saskalchowan ndustry and Resownoes,
Miscellareous Regort 200%-8

Maorthom Campus (Frimoe Albork):

cylindrical core to the
wiaw. firsinatonsuniversty.oa

impact struciura. As the
basement rocks rise (dark
browm), the surrcunding
disiurbed Athabasca Group
(yellow stippled) sediments
begin to collapse inward
forming & depression anound
the rirm of the crater.

Eskers are long, winding ndges of sand and grarsel typically
oneried paraiiel o oe fow. They wern deposiied by
placal meltwatar streams fiowing in channels or lunneds n,
on, o bereath the ioe.

i pECaca pa e, oo na sk ineees_s.EhE
= Gaclegicsl Mghraay Wsp of Saaksirhesan. (i) sk & pheicgrapho 22 figurss =1 rzesacs qecioonl fesburas. deaniinbls
BPegegh tha Saksichesar Ceclogionl Seewly o Bes TH Ragirm SK S4P T30, o4 Tewrarn Ssaknichassn

« Laboratory lechnicians.
ac hinisis

Pellai rrinanon planners
Mlacharical and ehecirical

Al least four times during the last 2.56 million years (the Quaternary Period),
conlineni-sized glaciers, called ice sheals, coverad much of Canada and northarn
United States. The last ice shael, which covered almost all of Saskatchewan some

23 000 years ago, began to retreat northeastward about 17 000 years ago, and
disappeared from northerm Saskatchewan batween 10 000 and 8000 years ago. Cur
ancastors moved north fallowing the retreating ice formabton. Much of the presant-day
topography is tha result of action of this ice sheeat. Unlike southem Saskafchewan
where thick glacial sediments bury badrock, northern Saskalchewan is characlenzed by
thin and patchy glacial deposits and an abundance of glacially eroded and sculpted
bedrock oulcrops. As wall, melling ice releasad ancrmous volumes of waler which was
carned away by giani glacial nvers thal carved deep valleys and deposited sand and
gravel or was rappead in larga glacial lakes.

He=zrmrmanded cobssn

Doume 5., Comigen, O, Deleney, &, T, G, Mazsner, B, Dals, 2,
Campkal, 1 Viner, ., Begers, B, Card, T, Herpar, C., Slimmen, B,
HecDougsll, [, ardd Ashlos, K.

U Uscacaps Hotham Seskefchewen; Geologesl Sursey of Cenada

PP YOU KNOW .
that Deep Bay, at 220 m, is the deepest
bady of water in Sasksichewan?
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Mine and mill site

Emal channels were cared into tee bedrock by
tast-floaing, sediment-daden mettaaber bereatn the

PID YOU KNOW R
that eskers make great natural
highways and camp sites?

Scralches on the rocks (called sinae) wens gouged when

rock fragrments frozen o e base of the maving giacier Foche moutanie (which means ‘shesn rock” becacse il looks

scraiched the underhing bedrock surfaces much ke ike a skeping sheep) are bedrock features sculpled by
sandpaper doos o wood. glaciers
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Deep Bay

Dreeg Bay is 11 Fm wida,
Sedimentary rocks, located &l the
botlam of the bagin, suggest it is
aver 100 millan years old.

» Geothamisis

s Gookdgiss

= Goophysickis

s Toohrdolans chesmioal, ordmonmenial
gecophwsical, geological, laboraion s ‘Wanhousaman
radiation prolection {umaniem) & Winkders

Cver the next hundreds of million
years ercsion and glaciation level the
crater, removing most of the impact
debsis and melted rocks.

s+ Power plan oparaions
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s Seourky guards
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