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Northern Canadian Cordillera

The Dempster Highway is the most northerly road crossing the Canadian
Cordillera. Current tectonics and seismicity across the northern Cordillera
result from oblique collision of the Yakutat terrane with the North American
plate margin.The Yakutat terrane is a piece of oceanic-continental crust that
has moved northwest on the Pacific Plate to collide with North America in the
Alaska Trench.This collision both uplifts the crust of the St.Elias Mountains,
which includes Canada’s highest peak, Mount Logan, and drives the upper crust
of southern Yukon northeastward. The average rate of movement is 5 mm/year.
Earthquakes of variable severity sometimes occur due to this movement.

Geological regions & stratigraphy

Travelers of the Dempster Highway traverse several regions where the physical
character (physiography) of the land is shaped by its geology and glacial
history. Northwestern Canada is divided into two main areas: the Interior Plains
which consist of generally flat-lying sedimentary rocks or strata, and the
Foreland Belt of the Cordillera which includes many of the same rocks but
shows the cumulative effects of mountain building (orogeny) during the last
150 million years (Ma).

The Interior Plains and Cordillera are divided into physiographic regions;
shaped by different tectonic elements, each with its own structural style, history,
and stratigraphy.The Dempster provides access to a variety of rock units (see
table at right) and features across several regions. Encountered in this order
(from south to north; see map on reverse), are the:

«Tintina Trench and the Selwyn Fold Belt (Southern Ogilvie Mountains);

« Taiga-Nahoni Fold Belt (Northern Ogilvie Mountains);

« Eagle Fold Belt (Eagle Plain);

« Richardson Anticlinorium (Richardson Mountains);

* Northern Interior Platform; and

« Aklavik Arch Complex.

The stratigraphic succession that makes up the Cordillera and Interior Plains
extends as a wedge of sedimentary rocks that thickens westward from the
edge of the Canadian Shield. This wedge is up to 20 km thick and exposed by
uplift in the Cordillera. The succession consists of six general stratigraphic
assemblages that are separated by unconformities. These assemblages (see
figure at right) extend from the Proterozoic (as old as 1800 Ma) to Late
Cretaceous (as young as 65 Ma). The wedge lies on igneous and metamorphic
rocks thought to be the continuation of the Canadian Shield to the east.

Mineral & hydrocarbon resources

Northwestern Canada has excellent potential for both minerals and hydro-
carbon resources. Dempster Highway construction was initiated to access
prospective hydrocarbon resources of Eagle Plain. Its completion was spurred
by exploration activity targeting petroleum potential of the Mackenzie Delta
and Beaufort Sea. Mining is an important component of Yukon’s economy and
history (the famous Klondike gold rush established Dawson City), and there is
renewed interest in hydrocarbon resources.In NWT, mining (including the new
diamond discoveries north of Yellowknife) and hydrocarbon production (such
as Canada’s fourth largest producing oil field at Norman Wells) are significant
economic contributors. The oil and natural gas resources of the Beaufort-
Mackenzie Region and Mackenzie Valley continue to hold great potential.

Rock Types

I:l Shale (gray)
- Shale (black)
- Shale, siltstone
I:l Shale (foredeep) I:l Diamict, alluvium
‘:l Sandstone (craton-derived) |:| Alkaline volcanics
l:l Sandstone, siltstone (foredeep) |:| Gabbro, diabase, diorite
I:I Conglomerate and sandstone I:l No record

Hydrocarbons

* Gas discovery
& Gas show

. Qil discovery
e Oil show
—.— Source rock

Contacts
Conformable

I:l Evaporite
- Limestone
|:| Dolostone

Unconformity
L1 Disconformity/Condensed
Section

Uncertain

NOILYWHOANI

o SISAIYNY e HDOYV3IS3Y

301440 3ON3IDS03D

S3IHOLIYYIL ISIMHLEON
& ‘ﬁv% AIA¥NS TV2IDOTOIN
8 b NOMNA

‘dow papoy |

‘L 1-£002 3]l udO SDA 8 600-£00Z 10day uado IMN “A34ns [p2160j0aD
UOYNA pUD 31O dIUIIISOD) S3LI0IIIAL ISIMYLION pDOI UI2ISIMYLIOU JSOW
s,ppbup) 10§ dpwWppo.J [DI160]03D Y ‘UOYNA 9 S3II0}1II3] 3SaIMYIION ADMybiH
Ja1sdwa ay1 jo Abojoan apisppoy /00 ‘(s43)1dwio) 'r ] d|Ad 8 T’y ‘sauor

uonvId

i9ALIp 3yl pue A60j036 Y1 Ao[uF "}SIA INOA 0} [BD131ID B4 SAUS UIRLIDD JI K|[ed0|
329YD 95e3d "10eXaUl ¢ |[IM dew SIy} UO PaPI0II SSDURISIP SWOS } NS e

sy ‘pade|d-a1 1o panow Ajjed1ponad aie (UoIdas uIayliou) s1sod 2119wo|] 3y}
‘2lowWIBYINS 'SM3ID dueudUlew Aemybiy Aq paso|d pue pauado aie sauenb
pue s1d (j9Ae16) Mo1I0q SNOLIBA PUB ‘PR1DNJISUOD-3J S48 peol dY} Jo sied
WS I9AIMOY JSWIWINS YdeT *(UOI1I3S UIBYIN0S) 90T 1oqwia1das pue (Uoi1das
uwidyIou) 00T A|Nf JO Se 1091102 19M ssde doIdINO pue SIJURISIP Peos Y|

*sbuissoud A113) oYy 4oy A4ejndinied ‘suejd ayew noA se abueyd swin ay3 sj0u
9583 "S91I01LLID| 1SOMYLION SY3 01 UOYNA Y1 Wiy A1epunog syl ssoud nok
Se W] PJepuels Ulelunoj 01 dWi] PIepuels dijided woly sabueyd swil ay |

"941|P|IM WO1) SSOUBISIP 3)es pue [Nj109dsal Ulelule | 'SSaUIDP|IM dAIsuedxa
s955042 Aeemybiy ay] ‘Huiwod swil buoj e 3q ||Im peoJ 910wl SIYy} Uo JUdpIdde
ue Ja)je d|9H 'saAInd pui|q Jo dieys buoje yied JoAsN ‘peod sy} jo uorniod
pajaAeI} Y3 WIS 3[21YdA INOA anow A|939|dwod 1o sinojind 393s 03 Juenodwi
S1} SNy s19951ybis peoi-ayl-Jo-a|ppiw 1o sbop ‘suensapad J23unodus

01 budadxa 10u ase Ay ‘Kem 1eyy 1 1eai) sydNJ1 abie| Jo SIDALIP pue Aem
-ybiy J9pJ10-15.14 € SI SIY3 12yl JaqUUSWI D1jjel) JO XDl 9yl 21dsap ‘A|9s1anuo)

‘peaye uejd os ‘Aq sassed 9]d1YyaA Jayloue 310494 sinoy Auew
9q Aew 11 papuells a1e oA | ‘eale 910wl SIY1 Ul BuljpAeRI) USYM [BIIUSSSD
9Je |[9ny [eUONIPPE puUR POOoJ BIIXD ‘s113 Aduabiawa ‘sauny a1eds duy ay3 1oy

9]qeMUNS SI 32IYSA INOA 2INSUT D1jjel] pue SUoIPUOd |euosess uo buipuadap
‘ybnou pue sade|d ul moureu aunb ‘peos [9aeIb e s| kemybiH Ja1sdwiag syl

sajou A’.muoynng

e )AAobAB0j06 MMM
e nob@salesosb 007S£/99'/98

QD'BDUBDSoaﬁlMU'MMM
e 1UA0BeObIU  9£97°699° 298

pbO.J uid1samyliou 1sow
S,bpbub?) 10§ dbwipbol [p3160]03b v/

uoynA
$9110}1113] }SOMY3ION

‘AemybiH 193sdwaqg ay3

jo Abojoan) apispeoy

9DT VLA LA'SSioyanym
193415 Ul 00€-20L ‘(20 LM) €0£T XOg
ASAINgS |e2160]09D) UOYNA

EYTVLX LN SJIU}MOJISA
SNUBAY 7§ g-109% ‘0051 XOg
9J1JJO DUIIDS09D | MN

:woJj 3|gejieae s|‘dewpeod siy3 1oy siseq ay3 1odai |es160[0ab anoge ay |

_ E— Eu.’pnal Jaq;lnd
Age Eral Period Northern Ogilvie | Eagle Plain- Ogilvie- Aklavik Arch - Richardson Peel Peel Anderson Assem-
(Ma) Mountains Wernecke Mtns.  |N. Richardson Mtns. Anticlinorium Plateau Plain Plain blage
117 § Pugis] 3 2

(5] zZ5
65 3 E & i
2o | Cody Creek = civmnnnnnannnal >
3 Y @ 3 Mason River %A\
& [ Bumificreer | 5 S —— S
g 2 £0 S
© == =]
g ~ ' GlSmakna ] =
o | Fishing Bran g
3 Monster g W‘. L weer YT -
°— 7’1 v LAY =
3 Trevor -$- __________ Trevor é
U — — -
. o
ﬁ'; Whitestone River -©- Arctic . . 8
B Kathul Al igy Arctic Red Arctic Red x©
o Flysct:Jh Red «@
- ccu Rat River Martin House Martin House
| Mount Goodenough
Mount Goodenough| Langton Bay
Kamik Kamik
McGuire McGuire 2
142 % Martin Creek ag’:
7] ] Husky S
N e Po&%gne [ringak FoICUINS e s
(o] ® oy Husky 2
m [AKIavik [ARRVIKN s A\
: . ichardson liichardson °
Middlef Kingak S| Mountains Mountains br
— O | | Little Bell Mbr | Little Bell Mbr ]
a o =1
<] % [Manuel Creek /| 2 [Manuel creek N
[} .
3 £ |atstrom Cree7/ S [ astrom creek Age, rock types, formations, and
o 3 . .
Early & |wurray 5 [Marey stratigraphic assemblages of the
Ridge o> j/ . .
Aklavik | 2 Dempster Highway region
o Sch
Arch- — § ™ | Crgeﬁ Mbr| P g yreg
Rat Uplift Aklavik
200 — Arch-
o Rat Uplift <z(
» | Late ubli ubli =
g || O [T :
o =
= Middle @
Early —
253 Late z
= B
O |mi .
'E Middle Longstick
& |ean
o Y Jungle Creek reek
300 — 5 Jungle Creek
ER o =
o g Blackie o =
9| e -@-Blackie (<] B g
s g 5
o 8 stone Mbr =1 3
-E g | Ford =
% | Lake Ford Lake g
8 2 Ford Lake A
360 | e utd utt Tuttle T
Late giavtgn Imperial A\
= anol_, Canol
B= 3 P sl
= cCann i
% g Hill Chert Pgiviefsssss
N|a Road -
o Early Bier Michelle GE, . . .
[11] Group Mount | 5 Arnica Arnica Arnica
- Mount =
419 i (upper) ewdne Dowiney 2 | — o v .
[ d Road eel ==
a Late |igneous Roa oa
-g DY ones Road River River
3 Lilr?'n%%tone -.- R Group Group
& | Early fage unknown o ,, Group ount Kindle Mount Kindle Mount Kindle
443 — _._ .................................................................... <Z(
=
= Late » » =
O 5 5 <
‘S Jones Ridge = = Z
's IMiddiel Limestone :2; :2; o
3 (upper) El S o
‘E [0} [0}
< <
Early =4 E
o Jones Ridge ] ] . Franklin Franklin Franklin
489 | Limestone = = Rabbitkettle Mountain Mountain Mountain
(lower) Taiga ] g 1 0 B0 N
o - R
Slats Slats Slats Slats
Creek Creek Creek Creek
gy |\
post-Tindir
542 (age unknown) Mackcerl]'me Mount Clark
= ™ /indermere Supergroup, VWnd'ennereﬁ]pergroup,
PROTERO Tindir Group E‘J}g{s@%—rﬁe ana?\d Gﬂgﬁg't%%ﬁe ana[r‘\ , Mackenzie Mountains {Mackenzie Mountains| pismal Lakes Group
ZOIC ekenzieMonnans Sel | Meckohoe MAUDIAISISE Supergroup Supergroup

'dz6°01-£00C

aJl4 UadQ SDA %8 50-£00Z 3]!4 uadO LMN Aanins
[D2160j03D) UOXNA PUD 321JJO 22USIISOID) SAIIOIID|
1S2MY1ION [pDOJ UI3)SIMYLIOU JSOW S,DpDUDD

J0 Ab0j03D) 23 03 ApIND $,43]aADIY \/ “UOXNA

9 311031443 3SoMYION AomybiH 131sdwaqg ay3

40 A60j03D) apisppoY /007 *d*1IPD B “T'y ‘sauor
“[puog "1 4aspi4 “T1 ‘U3||y "3 ‘51004 “[1‘3|Ad

W02 UoY NAJDARIY MMM wodImudlo|dxammm
IUIRJ3Y] SYUl| pue $31ISgaMm Bulmo||o) Y3 3nsuod asea|d ‘dul unok buluueld
1NOQE UOI1eWLIOJUI DI0W 104"/ |/ WY 1@ YIANU| 01'69€ W 1e (Aemyjey
Alybnou) abpoT suield a16e3 ay1 ybnoiyy ‘A1) uosme( JO 1583 W Gy JOAIY
AIPUOY Y3nos e g wy 1e buiuuibaq ‘Aeemybiy ays jo apis 1ses ayi buoje aie
s1s0dubis 2119WO|IY *9SIOYSUYA PUE DJIUNMO||SA Wiy suybify Ajlep Aq pantas
SIYIANU] 9SI0YRYAN WOy peos Ag wiy 9€G st AUD uosmed L MN IAnuj Jo
uoynA ‘A1) uosmeq 1oy wouy AemybiH Ja1sdwiag sy (j@X1q 10) SALP Ued NOA

242y} )ab 0) moH

'subis annaidiaiul ‘wiofe|d BuiMaIA Hjied SpIsAA JIUIMD) 1119 687G W «
pue J3pJog UOXNA / S9LI0ILID] 1SOMULION GOt W «
!SUIRIUNOIA| UOSPIRYDIY PUE 3[241D DIIDIY GO WY »
!, J9A1Y 1ey Jo 1addeu) pepy, oY1 Joj Junyuew dNMNY 19A1Y 9163 :8/€ Wy «
‘uonjeso|dxa wnajos1ad ‘A60|036 :ealy 159Y NeY [eyzemo 7657 W «
|MOJId1eM pUB S e| M), D)7 9SOO|\ OM] 70| W «
‘A103151Y A3]|BA ‘UIRIUNO|A BUOISWIO] JUIOAMBIIA SSBd Y404 YLION 7/ W «
‘ske|dsip A101S1Y [eAn]eU ;241U dA1DICIDIU| 1L/ WY .
'13[9AB1) PIZII010W BY3 JOJ SIDIAIDS 'S92IN0SI I|P|IM ‘sadedspueT :0 wy

:Je pa1ed0| AjJua.INd aJe spieoqubis aAeWLIOUl YIIM sInojind paulelurew [|9p0

IANU| Ul 313U J01ISIA [BUOIBAY D11D1Y UIDISIMN

9yl pue(L/ wy) punoibdwed uielunoly dUuoisquio] !,d13124y UISISIAA 9Y)

01 peoy,, 31 01 Pa1edIP3P SI A1) UOSME(] Ul 211USD) UOIIBLIOU| JOYISIA B1DQ
/191sdwiag ay3:aquwia1das 01 Ae|y woly pagels ale pue AkemybiH 1a1sdwaq
9U1 UO SND0J $343UD UOIIRWLIOJU| JOYISIA PUB DAIIRIAIIU| 934y HIANU| pue
‘uosIaydd 1o4 ‘abpoT suield a1be3 ‘A1) uosme( 1e s|gejieae aie buibpo| pue
‘pooy ‘seny Aemybiy ayy buoje pa1edo| ate sausdwed |eloLLId) XIS

"05£0°199°008" L 924}-]|0} 1O ©2'JU'AOB JOP" MMM Je

d|qe[leAe S| SPROJ 921 PUE SBLLIDJ JO SNILIS BY) UO UO[1ewLIoju| ‘uoneliodsuel] Jo
juswpedaq I MN Y3 Aq SI9ALI 9saY) SSOIDR paulejulew si peos 31 ue ‘|udy

0} J9QISAON 31e| W4 *3NPaYDs Jejnbal e Uo SISAL PaY d11DJy/1ZUdsde|y
pue [939d 33 SSOJD S3LLID) JUSWUIAA0B 497 012( 01 dUN[ WOoI4 ‘BuIzaaly ||ey

pue dnyjeaiq 331 buids bulinp ajqessoidun ale (A|PA11dadsal 09 pue €5 W)
SIDALI DIZUDDRIA PUB [934 Y3 Ing ek ||e uado si KemybiH Ja1sdwag ay|

uonpwojul [aAp4) AomybiH

Glacial history

The Dempster Highway traverses glaciated and unglaciated landscapes. Areas
that were not covered by ice formed the eastern edge of Beringia - a cold dry
sub-continent that joined Alaska with far-east Russia across a lowland where
Bering Strait is today. During the last ice age, Beringia was cut off from southern
North America by two ice sheets: Cordilleran (from the south) and Laurentide
(from the east). Glacial landscapes and deposits are associated with movements
of these ice sheets.The Cordilleran Ice Sheet covered most of central and
southern Yukon. It advanced westward and northwestward at least four times
from 2.5 Ma to about 11 ka ago. Glacial drift of the last two glaciations, the

Reid (300-125 ka), and the McConnell (25-11 ka) are well defined.The Laurentide
Ice Sheet covered the Interior Plains, east of the Richardson Mountains divide,
and reached its maximum extent around 30 ka. At least two more advances
occurred later in the glaciation prior to 10.6 ka years ago.The Inuvik area was
glaciated around 30 ka.

Before the ice age
about 3 million years
ago, the Southern
Ogilvie Mountains
lay near the head of
a vast south flowing
drainage system.The
ice sheets shifted
these major drainage
systems (see above,
a) before glaciation;
and below, b) after
glaciation).

advance of
Laurentide and

. Cordilleran ice-sheets
(2.5 million years ago)

Bering

Sea

Glossary of geological terms

Canadian Cordillera: area of deformed (folded or faulted) mountain belts and
plateaus that extend 2000 km from the U.S. border north to the Beaufort Sea and
Alaska in the north.The Cordillera includes a diverse assemblage of mountain belts,
some of which consist of terranes or crustal fragments. Different tectonic regimes
exist along the length of the Cordillera due to variations in plate tectonic interactions.

Foreland Belt of the Cordillera: along with the Interior Plains, area of Northwestern
Canada consisting of sedimentary rocks or strata that show the cumulative effects of
mountain building during the last 150 million years.

glacial drift: rock material transported and deposited by glacial ice or meltwater.

igneous: rock solidified or crystallized from molten material (magma). Intrusive refers
to magma emplaced in the Earth'’s crust; extrusive refers to igneous rock erupted
onto the Earth's surface.

Interior Plains: large area of nearly horizontal bedrock comprising plains and plateaux
covered by thick glacial drift.

ka: stands for thousand years old or ago.

Ma: stands for million years old or ago.

metamorphic: rock formed through recrystallization, mineral or chemical change to
pre-existing rock, due to high temperature or pressure.

orogeny: rocks subjected to deformation (folding and/or faulting) during mountain
building.

permafrost: ground (rock or soil) that remains at or below 0°C for at least two years. It
may be continuous in a zone uninterrupted by unfrozen pockets of ground, or dis-
continous in a zone with patches of unfrozen ground.

physiography: the physical expression of the land, also referred to as geomorphology,
the description and origin of landforms.

sedimentary: rocks formed by deposition of sediment, solid material that is either
transported by water, wind or ice, or chemically precipitated from solution.

seismicity: or seismic activity, refers to the phenomenon of Earth’s movements, usually
earthquakes.

strata: or stratum, a layer or bed of sedimentary rock.

stratigraphy: study of rock layers, including their attributes, origin, arrangements, and
relationships.

tectonics: study of relationships, origins, and evolution of Earth'’s crust.

terrane: a crustal block or fragment that has a distinct geological history from adjacent
blocks, and is commonly fault-bound.

unconformity: a surface that represents a gap in the geological record, such as a
period of erosion of strata.




Km 210.0[507.5 km] Fossils

West of the highway are black shale and
yellowish grey limestone of the Michelle Form-
ation.These shale beds contain concretions.
Near Km 211, a road cut with a wide shoulder
on the east side along the Ogilvie River exposes
the contact with light grey limestone of the
Ogilvie Formation.The cliff consists of fossil-rich
limestone with crinoids, bryozoans, and
trilobites. Large blocks form riprap, a natural
barrier to erosion, along the river.

@Km 194.0[523.5 kr;r] Divii Ddhaa: gappers Hill

This castle-like ridge consists of a north-dipping limb of Devonian age Ogilvie
Formation limestone in the hanging wall of a south-directed thrust fault. Erosion
at the base of the cliff produces conical outcrops rising from grey limestone
rubble (picture taken at Km 190, looking north).

0

@Km 153.0[564.5 krrcn] Windy Pass

The large pullout south of the highway at (elevation 1060 m) is a three minute
stroll from outcrops and the base of a broad shoulder south of the pass.This
lightly vegetated landscape is a plausible stand-in for a Beringian (see reverse)
landscape.The fossiliferous Paleozoic Bouvette Formation dolostone, found here
in large blocks, has a mottled appearance from burrowing of ancient animals
(trace fossils). Fragments of silicified coral are also abundant.

Km 143.0[574.5 km]
Wernecke breccia

A small pull-out on the west side is surround-
ed by rubble of dark brown rock that forms
an exposure of the oldest (Proterozoic) rock
on the Dempster:a dark siltstone. Large
boulders, located a dozen metres south, are a
distinctive breccia studded with sparkly
hematite, an iron oxide mineral. The breccia
was emplaced 1600 million years ago, as fluid
moved upward through the sedimentary rocks. [
It can contain copper, uranium,and gold.

@Km 137.0[580.5 km] Mount Distincta viewpoint

The mountainside at the head of the tributary west of the highway shows the
sub-Cambrian unconformity, representing about 1 billion years of time and 10
km of strata eroded. Dark Proterozoic age Quartet sandstone lies beneath the
light grey Paleozoic Bouvette dolostone. Mount Distincta (1760 m) is the highest
of the rounded peaks in the area.

Quartet sandstone

@Km 116.0[601.5 km] Pilot Mountain viewpoint

The first phase of Dempster Highway construction, completed in 1961, ended at
the rest area at Chapman Lake. Across the valley to the east is Pilot Mountain
(a.k.a. Mount Vines). Note the smooth lower slopes (black shale) and the summit
erosional remnants (called tors; composed of limestone and conglomerate)
indicative of unglaciated terrain.

Pilot Mountain

/

@Km 96.5 [621.0 km] Melting permafrost, Palsa bog

Look for ponds and lumpy ground below the relatively level tundra.There is no
pullout; park as far off the highway as possible. Dome-shaped palsas are peri-
glacial landforms that have an ice-rich core and are heaved upward during sea-
sonal thaw and re-freeze cycles.

Where sub-surface ice lenses melt,
the peat cover cracks and sags,
and the meltwater ponds in the
resulting depressions. Stroll across
hummocky terrain where freeze
and thaw cycles expose the icy
core of permafrost.

_ FIRST/ E °
@ gg‘T’ Km 74.0 [643.5 km] Tombstone Mountain lookout

The highest point in this area is Tombstone Mountain (2500 m), which is about
20 km away at the head of the North Klondike River. The jagged skyline results
from long, steep fractures in the resistant syenite and granodiorite rock that
cooled 92 million years ago.

@Km 221.4[496.1 km]: Elephant Rock rest area

The elephant does not roam in this taiga valley! Look high on the skyline five
km to the south on a distant ridge, where pillars of weathered carbonate rocks
form a familiar silhouette. A prominent fold in a resistant cap of limestone is
also visible to the southwest.

Km 348.0 - 349.0[369.5 - 368.5 km]: Hart River Formation

An exposure of Hart River Formation extends for about 1.5 km along the east
side of the highway (below, left). This is one of the few resistant roadside out-
crops on the Eagle Plain.The outcrop is a pale orangish grey, siliceous, laminated
limestone that contains plant fossils (impressions), coal fragments (below, right),
minor sandstone, and shelly fossils like brachiopods.
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Glossary of geological terms

brachiopod: “lamp shells”; a group of marine organisms that have a fossil record dating
back to the Cambrian*; their external shape resembles modern clam shells.

breccia: a rock consisting of angular jagged rock fragments in a finer host rock.

bryozoan: “moss animals”are common fossils in Paleozoic rocks, that are an extant group
of colonial marine organisms with a calcareous skeleton; fossils are full of tiny holes (like
lace) and branched.

chert: a very hard sedimentary rock consisting of microscopic quartz crystals.

concretion: a compact, spherical, ovoid, or irregular mass of rock formed by precipitation
of cementing minerals around a nucleus of fossil or rock material; more resistant than
the surrounding rock.

conglomerate: a coarse-grained sedimentary rock composed of rounded fragments of
rock greater than 2 mm in diameter in a matrix of lithified sand or silt.

crinoid: “sea lilies”; an extant group of fossils that date back to the Ordovician. They have
a root and long, flexible stem made up of calcareous donut-shaped segments that
support a flower-like head or calyx. Often only parts of crinoids are found.

cross-stratification: sedimentary rock beds at an angle to main layering or stratification.

granodiorite: a coarse-grained igneous intrusive rock consisting of mainly quartz, feld-
spar and dark accessory minerals like biotite and hornblende.

hanging wall: in rocks that are faulted, the rocks that lie above the fault plane.

load cast: a type of sedimentary structure on the underside of a bed formed as a bulge
of sand protruding into a finer-grained mud or clay.

periglacial: near-glacial in location or conditions, such as areas of permafrost.

permafrost: see reverse.

pyrite: “fools gold’ a yellow, metallic, iron sulphide mineral (ore of sulphur), often crystal-
lizes in cubes.

rip-up clast: a rock fragment that may or may not be the same as its host rock type.

stromatoporoid: extinct (Cambrian to Cretaceous) sponge-like, colonial marine organ-
isms that had a porous, calcareous skeleton.

syenite: an igneous intrusive rock rich in feldspar, with very little quartz and one or more
dark accessory minerals including hornblende.

tool mark: a mark preserved on the underside of a sedimentary bed and produced by

an object (bone, wood, shell, pebbles) in the water impacting the soft sediment bottom.

trace fossils: any traces of activity in the sediment, such as tracks, trails,and burrows.

trilobite: a Paleozoic fossil with a three-fold segmented body (head, thorax, and tail),
and lateral division of the body into lobes (axial and side regions).

unconformity: a surface that represents a gap in the geological record, such as a
period of erosion of strata.

Refer to the chart on reverse for ages of geological time periods and eras cited.

@Km 369.0[348.5 km]: Eagle Plains Lodge

This year-round centre
was builtin 1978 and
provides gas, food, and
lodging.The site was
selected because bed-
rock (Tuttle Formation
sandstone) is close to
surface, otherwise cost-
ly pilings would be re-
quired to keep the
permafrost under the
buildings from melting. Pale orange Tuttle sandstone is exposed across the road
200 m southeast from the lodge. Here, and in blocks in
the parking lot and campground, the sandstone con-
sists of clear quartz grains, white chert chips,and minor
mineral grains such as pyrite. Plant fossils (left) are
common and trace fossils (animal tracks and trails) oc-
cur on bedding surfaces.This porous sandstone is a
potential reservoir for natural gas and oil.

From the observation
deck north of (behind)
the hotel one can see s
Eagle Plain, a historic and §
still prospective oiland K -
gas area, and the continuation of the Dempster Highway.

@Km 405.6 [311.9 km]: Arctic Circle rest area

A panorama eastward from the interpretive display shows the western flank of
the Richardson Mountains. These mountains are underlain by the Richardson
Anticlinorium which exposes the basinal (deeper water) shales of the Canol
and Imperial formations in the foreground, with older strata of the Road River
Group forming the higher peaks in the mountains.

o o

The river at the campground cuts
through Imperial Formation to create
a two km wide valley. In the vicinity of
the river, the Imperial Formation is
exposed along both sides of the
highway.The older Canol Formation
can be observed by hiking east (up-
stream) along the creek.The bright red
color of Canol shales can be viewed
from the bridge over Rock River,and
again at Km 450.These ‘burnt shales’
are likely the result of the burning of
carbon-rich material in the rock during
& a past forest fire.

)

Km 485.0-487.0 [230.5-232.5 km]: Vittrekwa Pass

Vittrekwa Pass is a high-walled ancient glacial meltwater channel containing
terraces of sediments that flank the highway. Gravel from these terraces is a
source of road building materials.

Exposures in creeks alongside the
road expose folded and deformed
Imperial Formation sandstone
and shale.The pass is the trans-
ition of the Richardson Mountains
to Peel Plateau to the northeast.

<‘I__5>Km 537.3[180.2 km]: Peel River ferry crossing

A stroll along the eastern bank of the
Peel River south of the ferry crossing
passes through sandstone, shale,and
conglomerate of the Mount Good-
enough Formation. Abundant fossil
shells, ironstone concretions, and hori-
zontal burrows are present.On either
side of the Peel River, the highway
crosses floodplain deposits that are the
southernmost extension of the Mack-
enzie Delta.

Km 605.2[112.3 km]: Mackenzie, Arctic Red rivers

Tsiigehtchic is located at the confluence of the Mackenzie and Arctic Red rivers.
The Mackenzie River, the largest north-flowing river in North America, flows
1600 km from Great Slave Lake to the Beaufort Sea. From the ferry, view the dark
grey shale and sandstone of the Imperial Formation on the east bank of the river.

@Km 608.8[108.7 km]: Tsiigehtchic quarry

There is a pull-out on the east side of
the highway, in the vicinity of the sign
for the community of Tsiigehtchic.
Although only about five metres of
strata is exposed, spectacular sed-
imentary structures such as load casts,
tool marks, rip-up clasts, and cross-
stratification occur in Imperial
Formation sandstone.Wood fragments
and black organics are also found here.
0

LAST/

Fmsr Km 692.6 [24.9 km]: Tithegeh Chi'vitail Park
STOP B -

Park in a pull-out on the

northwest side of the high-
way. The hiking trail winds
through knolls of Devonian
age fossiliferous limestone
to a lookout over Campbell
Lake.Take a look at boulders
and outcrop along the trail -
look for stromatoporoids
and trace fossils.




