



































FigUI’e 9. Mount Eisenhower as it appears to-
day. Above the Castle Mountain thrust
are Precambrian (PC) and Cambrian (LC
and MC) rocks that have ridden up over

late Palaeozoic (P) and Mesozoic (Me)
rocks.

A. Sediments are washed into the sea
by streams and rivers. Here they rest
as flat layers, are covered by more
sediments and are gradually cemented

into rock.

B. Mountain-building forces cause the
rock layers to fold into successive arches

(anticlines) and troughs (synclines).

C. Increased pressure causes the rocks
to break and ride up, one side over the
other. The plane along which they move
is called a thrust or thrust fault.

D. As mountain-building forces push
the rocks above sea level, they are
affected by weather and worn away
into mountains and valleys. Bow River
valley is eroded in the centre of the
anticline where fractures have caused
water to concentrate. An early Mount
Eisenhower and Helena Ridge formed

in the down-bent (synclinal) strata.
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Figure 10. Ripple-marks preserved on a rock
surface are like those caused by waves
on the bottoms of lakes and along the
seashore today.



Figure 11. Rock arch or anticline.

Figure 12. Cirrus Mountain, Banff-Jasper highway, as seen from near Sun-

wapta Pass. The rock layers bow down gently under the peak in the
form of a syncline. Mr - Mississippian Rundle limestone; Mb - Banff
shale; Dp - Devonian Palliser limestone; Df - Devonian Alexo and
Fairholme.

Peyto Lake, headwaters of the Mistaya River. This blue-green glacial lake is dammed at its lower end by a moraine

Figure 13.

dating from an early stage of Peyto Glacier. The rock layers of the mountains that now slope (dip) away from the valley

on either side once arched across the valley as an anticline but were worn away by flowing water and ice.

The smooth U-shaped valley is typical of glaciated mountain valleys. PC - Precambrian; LC - Lower Cambrian; MC -

Middle Cambrian.




Figure 14. Saskatchewan Glacier. This is a typical valley
glacier, flowing eastward from the Columbia Icefield
on the Continental Divide. This glacier forms the head-
waters of the North Saskatchewan River which flows
from here to Nelson River in northern Manitoba. The
dark line winding down the middle of the glacier is

moraine.
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Figure 15. Cliffs of glacial debris in the Bow River valley near Banff. Hoodoos have
been carved in the banks by erosion of soft mud. Gravel in the river bed is

typical of mountain streams.

Figure 16. The Hoodoos at the Hoodoos Viewpoint, Banff. The Hoodoos are formed
of cemented glacial till composed of mud, sand and scattered stones left be-
hind by the glacier that once flowed down the Bow River valley.
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Figure 17

Mountains along the Continental
Divide from the road to Moraine
Loke. The terrace on which the road
is built is the same as that on the
opposite side of the valley. it is the
remnant of an earlier glacial valley
into which the stream has cut its
present course, leaving the tributaries

in hanging valleys.

Figure 18

Cirques on Mount Fay. The cirque
(centre) contains a glacier fed by
avalanches from the hanging glacier
above the limestone cliffs. ThHe gravel
ridges in front of the glacier are
moraines from which material is
being washed down to form the
delta in Moraine Lake.

Figure 19. Lake Louise with Mount Victoria and Victoria Glacier
in the distance. A cirque and moraines are visible below

Victoria Glacier. Talus slopes (left centre) are com-
posed of blocks of rock from the cliffs above. Pc -
Precambrian; LC - Lower Cambrian; MC - Middle
Cambrian.




Figure 20. Mount Assinibaine. This peak, like the famous Matterhorn, was formed by cirques cutting into the mountain from all sides.

Figure 21. Johnson's Canyon. A great fracture (joint) carries Johnson's
Creek. This joint in limestone rock was widened by solution
and the cutting action of water.

Figure 22. The Sawtooth Range. The sawtooth ridges were formed by
water percolating along fractures or joints in the steeply
dipping Mississippian (M) and Devonian (D) limestone strata.
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Figure 23

The Tower of Babel and landslide
damming the outlet end of Moraine
Lake. The rocks are Cambrian shales
and sandstone deposited in thin
horizontal layers or beds. Vertical
cracks (joints) formed in the rocks
when they were uplifted from the sea.
The horizontal layers and vertical
joints cause the rocks to break away
readily in blocks, which have fallen as
landslides at various times.

Figure 24

Bow Falls. Bow River and Falls here
follow the boundary between the
Mesozoic, Triassic rocks (left of falls)
and the Palaeozoic, Permian, Penn-
sylvanian and Mississippian rocks
(right). The Triassic rocks are used as
building stone, for example, in the
Banff administration building and
the Banff Springs hotel.
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Figure 25. Sulphur Mountain, Spray and Sundance valleys
from Mount Norquay with Bow River valley in the
foreground. These valleys have a history of stream
piracy. The Bow River, as the main stream, cut its
valley most rapidly and the waters in the valley east
of Sulphur Mountain (the present Spray River) flowed
into it. The valley west of Sulphur Mountain (Sundance
Creek, now), where once flowed a large stream, the
early Spray, was choked by glacial drift. As a result
the stream in the lower Spray River valley cut the gap ]
between Sulphur and Goat ranges and captured the
headwaters of the Spray, deflecting the main stream
to the east of Sulphur Mountain. Hence we find little
Sundance Creek occupying the broad valley west of
Sulphur Mountain.
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Figure 26. Sketch of view from Hoodoos Viewpoint. You look directly west up Bow River valley. The road follows the river across

the mountain range. These ranges are thrust blocks of which the scarps face east and the rock layers dip westward.
The terraces on which you stand and on either side of the valley are glacial drift.
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JURASSIC — CRETACEOUS

TRIASSIC
PERMIAN — PENNSYLVANIAN _—2

J'K Shales, sands, and coal.

T Flagstones.
PP Light reddish-brown sandy dolomite

MISSISSIPPIAN Mr  Rundle - cliff forming crinoidal limestone.

i ) Mb  Bonff - brown layered shales and

limestones. Black shale(Exshaw) at base.
DEVONIAN DOp Palliser - cliff former, massive grey limestones.
Da  Alexo - sandstone, dolomite, talus covered.
ix= Of Fairholme - dolomite, contains reefs.
ORDOVICIAN 7
/ O Banded grey limestones.
€ Upper, grey limestones, middle, brown dolomites;
CAMBRIAN g lower, variegated slla/e’s and sandstones.
Trilobites.

PRECAMBRIAN ./

pE€  Argillites

Figure 27. Diagrammatic section across the mountains from the Continental Divide at the headwaters of west flowing Simpson
River and the east entrance to Banff National Park. Mount Rundle, as seen from the Hoodoos Viewpoint illustrates the

alternating limestone cliffs and layered shale sequence typical of the Front Ranges of the Rocky Mountains east of Mount
Eisenhower.




Figure 28. Pilot Mountain may be seen for a long distance
up Bow River valley. It is capped by cliffs of the
Mississippian Rundle formation that rest on layered
Banff shales.

Figure 29. The Waputik Range and mountains in the Lake
Lovise area. The rugged cliffs are mostly Cambrian
limestones (C) and the lower slopes Precambrian
(PC) shales.

Figure 30. Moraine Lake in the Valley of the Ten Peaks near Lake
Louvise. The Peaks are cut in layered Lower Cambrian shales
and quartzites. In the right background are recent glacial
moraines left by glaciers that have retreated to the high
peaks. Talus slopes fan outward and boulders of the rock
slide dam the lake in the foreground.
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Figure 31. Bow Lake, with Bow Glacier in the distance, near the head-
waters of Bow River. The mountains are made up of Lower
Cambrian quartzites and shales overlain by Middle Cambrian
limestones. Bow Glacier is a tongue of the Wapta ice-field,
barely visible at the top of the glacier. A delta (right centre)
is being built into Bow Lake by the stream of meltwater from
the glacier as it carries glacial debris downwards.

Figure 32. Hector Lake, west of the Banff-Jasper highway, is fed by
glaciers along the Continental Divide. The cliffs are Middle
Cambrian limestones dipping west away from the centre of

Bow anticline.

Figure 33.

Crowfoot Glacier. This glacier with its three claws grasping limestone
rocks of Middle Cambrian age is a tongue of the Wapta ice-field. Moraines
with sharp ridges are visible in the valley below the glacier.



Figure 34. The North Saskatchewan River in the park is a typical braided
mountain stream. The supply of gravel from the wearing away of

the mountains is greater than the water of the stream can carry.

Hence it is dropped as gravel bars in the stream. The large rocks

are gradually worn away and carried on their course. The moun-

tain in the distance shows a syncline or basin structure with the rocks

bending down in the centre.

Figure 35

Mount Amery, one
of the high peaks west
of the Banff-Jasper
highway. The peak
islayered Upper Cam-
brian limestone rest-
ing on the Middle
Cambrian of the great
cliffs. The Lower Cam-
brian forms the roun-
ded shoulders low on
the mountain. Notice
the glacier that caps
the peak.

Figure 36

Mount Athabasca on
the Banff-Jasper Park
boundary. This is a
horn peak left as
glaciers cut back into
the rcck from all sides.

Figure 37. Sunwapta Pass. The flat alpine meadow is typical of many of the passes in the Rocky Mountains.
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