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How to Use This Book

Read it from the beginning. If you haven’t the time immediately,
look at the illustrations and turn to the map at the back to find
the numbers of the stops along the route you are travelling. Then
turn to the roadlogs (starting on page 71) and follow each stop
carefully, for you will find that the beauty of the scene is
increased for the traveller who knows something of what he is
looking at and how it originated.

The first part of this guidebook describes in some detail the
general aspects of the geology of Yoho National Park . . .
where it is, how the mountains there originated, what the rocks
of the region are and where they came from, and the different
shapes of mountains related to the structures of the rocks
composing them. This general background is followed by detailed
descriptions of selected localities of special geological interest. The
last part comprises a series of notes on what is to be seen at
cach of the lookouts and roadside stops along the main travel
routes, with an index map to show where they are.

Most of the words used in a technical sense or which have an
unusual meaning are explained carefully where they are first
used. But if you don’t immediately find the meaning of a word
look in the index, for many of the unusual ones are listed there
along with all localities and subjects.
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Cover Photo-

The great mass of Mount Stephen is made entirely of
Cambrian rocks. The whole uppermost part of the
mountain from the peak down through the conspicu-
ous dark band to approximately the top of the slightly
darker cliffs belongs to the Eldon Formation (dolo-
mite and limestone). Below this lies the Cathedral
Formation; you may note that it is broken by a major
fault that passes diagonally up the mountain face just
to the left of the triangular-shaped area with the dark
woods and the white gash of a rock-slide in it.
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YOHO NATIONAL PARK is 507 square miles of magni-
ficent scenery on the west slope of the Canadian Rockies.
The surface of the land presents an extremely rough and
varied scenic picture. Mountains of many different shapes
and sizes stand high above deeply incised valleys. The moun-
tains are sculptured from great up-arched or up-bowed masses
of rock which formed from sediments laid down in the seas
that covered the area some 500 million years ago, in a
period of time which the geologist refers to as ‘the Cambrian’.
In some places the rocks are lying flat, even in the highest
mountains; in others they are standing on edge. Deep etching
of this irregular mass has resulted in a great array of moun-
tain types—from those with sharp jagged peaks to those
resembling castles or layer cakes. The sides of the mountains,
extending as they do through thousands of feet vertically,
expose many varieties of sedimentary rocks. And some of
these contain beautifully preserved fossils, the remains of
living things of long ago.



In the southern end of the park a number of mineral deposits
are contained in a small mass of ‘igneous rocks and other
rocks which have been changed completely from their
original appearance, and these deposits make Yoho unique
among western Canadian National Parks.

Thus, for the traveller who has time to look, Yoho National
Park has, in addition to magnificent scenery, many features
of geological interest in the rocks into which the scenery is
carved. In this book we will talk about the beauty of the
scenery, and how it was made from the time the rocks were
formed to the present day. But first let’s examine the
boundaries of the park to see exactly where it is. Because
many of the park boundaries are divides, we should find out
what divides really are.

DIVIDES

Any stream, even the largest river, gradually gets smaller
above the tributaries that pour water into it from the sides.
Thus, even the largest rivers rise in a multitude of very
small streams which make up the bulk of the main river by
uniting their waters. If we travel farther and farther up a
small stream we will eventually come to where it begins as
a tiny trickle of water. Such a place is usually near the
top of a hill, for as rain falls on the hill it will naturally flow
down the slopes on all sides. Thus the crest of a ridge forms
a natural divide between waters that flow down one side and
waters that flow down the other. This is why, on the ground
or on a map, a line drawn to separate two drainage systems
is called ‘a divide’.
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A look at a map of the whole of North America will quickly
show us that some very large rivers flow into each of the
oceans bordering this continent. If we were to follow these
rivers to their very headwaters we should find a line separat-
ing the drainage to the Pacific Ocean from the drainage to
the Atlantic Ocean, and other lines which divide Atlantic
drainage from Arctic drainage and Arctic drainage from
Pacific drainage. Thus we apply the term ‘continental divide’
to the imaginary line that scparates the drainage of a
continent.

Ever since man first began to separate territories it has been
convenient to divide them on the basis of drainage basins of
rivers. Boundaries of countries, provinces or even counties
have commonly been defined as the divide between the
water flowing to one side and water flowing to another. One
such boundary is between the Province of Alberta and the
Province of British Columbia. This divide, which runs right
up the spine of the Rocky Mountains, separates waters that
eventually end up in the rivers to the Pacific Ocean from
those that will flow finally into the Atlantic Ocean. It is this
same continental divide that forms the eastern boundary of
Yoho National Park. This means that at the East Gate or at
any other point on the continental divide, a cup of tea
spilled half on one side of the line and half on the other
would eventually reach different oceans. In fact there is one
spot in North America where drainage is split among three
oceans, and from this spot—in the icefields where Banff and
Jasper National Parks come together—your cup of tea could
be spilled into the Arctic Ocean, the Atlantic Ocean, and
the Pacific Ocean.
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The Seven Sisters Falls is an unusual feature at the east end of Lake
O'Hara. Water issues in large quantities from the base of the rubble
slope in the upper left corner of the picture and falls over the ready-
made cliff in a set of picturesque cascades. Water at the right margin of
the picture has worked its way down into cracks and fissures and issues
from the solid rock itself.
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BOUNDARIES OF THE PARK

Yoho National Park is essentially the drainage basin of the
upper Kicking Horse River and its tributaries. The park lies
wholly within the Province of British Columbia. Kootenay
National Park, also in British Columbia, adjoins it on the
south; and Banff National Park, in Alberta, adjoins it on
the east. Hamber Park—a British Columbia provincial park—
forms part of its western boundary.

Most of the boundaries of Yoho National Park are divides.
Its eastern boundary, as we have seen above, is the great
continental divide. From the northernmost point in the park
—on the peak of Mount Rhondda at an elevation of 10,025
feet—a straight-line artificial boundary extends southwest to
Ayeshal Peak. The western boundary of the park now follows
the divide that separates the drainage system of the upper-
most Kicking Horse River and its tributaries from rivers
flowing into Columbia River or into Kicking Horse River
below the park boundary. At the West Gate the boundary is
part of a short, straight, surveyed line from the dividing ridge
south to Kicking Horse River. Southwest from this point the
boundary follows the main Kicking Horse River to the big
bend below Wapta Falls; then it turns east to Beaverfoot
River and follows this river southerly and easterly into the
valley of Ice River. Another short surveyed line from Ice
River to the peak of nearby Mount Mollison brings the
boundary once again to a divide. It follows this divide
northerly to the vicinity of Mount Sharp, from where it
sweeps in a surveyed, curving line back to the continental
divide. Thus Yoho National Park includes almost all of the
drainage area of Kicking Horse River above Wapta Falls.
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ORIGIN OF THE MOUNTAINS

The surface of the earth has mountains of many different
kinds: some stand as isolated masses whereas others occur
in groups clearly related to one another; some tower thou-
sands of feet above their surroundings whereas others (called
‘mountains’ by the people who live there) may be only a
few hundred feet high. The wide variety of mountains points
to a wide variety of origins.

In some parts of the world great masses of liquid lava and ash
pour up from the depths of the earth to accumulate around
volcanic vents. These are volcanic mountains. In other places,
rivers and streams have cut deeply into high plateau areas
over long periods of time to leave rough, mountainous
terrain. In still other parts of the world, huge wrinklings in
the earth’s crust are made by tremendous compressive
forces, in the same way that you can wrinkle the carpet on
a floor by pushing against it with your foot. These make
folded mountains. Another type of mountain results in
places where the earth seems to have split along enormous
faults or breaks and one of the sides may be uplifted
several thousands of feet. These are fault-block mountains.

When, however, we come to the great ranges of mountains—
groups of clearly related mountains that cxtend for hundreds
or even thousands of miles over the surface of the earth—
we find a much more complicated story. One of the most
interesting parts of this story is that the major mountain
systems all over the world seem to have the same kind of
history, with at least several chapters in common. We call
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this type ‘geosynclinal mountains’ and it will help to know
something about how they originate, for the mountains in
the western Canadian National Parks are of this kind.

To begin the story of these mountains we must go back into
geological time about 1,000 million years. North America
then was very different from the land we know today. Where
we now find the Rocky Mountain System from the Arctic
Ocean to Mexico, there existed a great flat area which was
very close to sea-level. Great forces in the interior of the
earth caused the whole area to sink very slowly below sea-
level. The rate of this depression was probably only a few
inches in a thousand years but it continued over a long
period. It meant that the sea eventually flooded the land
over hundreds of thousands of square miles from the Arctic
Ocean to the Gulf of Mexico. Into this vast shallow inland
sea the rivers from the surrounding regions poured their
loads of silt and mud, which spread evenly over the bottom.
Waves along the shores of these ancient seas eroded the land,
added more sediments, and made currents to distribute
them over the bottom, far from shore.

As the millions of years passed, the accumulation of sedi-
mentary materials—the mud, silt and sand from the rivers
and shorelines, and limy precipitates from the sea itself—
gradually filled the shallow inland sea. At times, vast areas
must have become filled up to near sea-level. But one of the
strange things about these great depressions in the earth’s
surface is the way they seem to have continued to sink
as the load of sedimentary material in their centres increased.
By this gradual sinking and an almost equal rate of filling
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Development of geosynclinal mountains:

The spectacular peaks and valleys of the Rocky Mountains as we know
them today are made of rocks which record a story that began more than
600 million years ago. At that time part of western North America began
to warp downward to form an elongated trough as in A.

Rivers poured sand, silt and gravel into the lowland area. Down-warping
continued until the trough was filled with a shallow sea, into which
poured a steady flow of sedimentary materials, as in B.

Downsinking continued, but it seems to have been at a rate that corres-
ponded closely to the rate of filling, so that sedimentation was always
into shallow marine waters. The mass of sedimentary materials
slowly changed to sedimentary rock as the load on top increased until it
had a form like that in C.

For reasons we do not yet understand the trough area was then severely

compressed so that the rocks in it were folded and broken. At about

this time in the history of such mountains great masses of molten materials

commonly appear in the cores of the folded and broken rock, eventually

ls&lidifyinq into granite. D is what an enlarged section of C would look
e.

Uplift accompanied the folding and faulting, and as soon as the rocks
emerged from the sea they were subjected to erosion. Rivers and glaciers
carved the valleys and formed the peaks as shown in E, an enlarged part
of D. This is the stage of development of our Rocky Mountains now.

9



it was possible for thousands and thousands of feet of sand,
silt and mud to accumulate, layer upon layer, and all show
features of shallow-water origin.

At a time in the earth’s history which geologists place at
between 600 million and 500 million years ago, living things
began to populate some parts of the seas fairly thickly. Some
of these creatures had hard skeletons or outer coverings,
and when they died these hard parts fell to the bottom and
were promptly buried by the accumulating muds and silts.

In some places the hard parts of the dead animals made
clear impressions on the sedimentary materials on the sea
bottom. When the soft sedimentary materials hardened into
solid rock (over a period of millions of years), the remains
of the long-dead organisms became fossils.

How do we know these things took place where we now find
the western mountains? We read it in the rocks where the
story is fairly clearly written. The rocks of which the moun-
tains are made are distinctly of sedimentary origin—that is,
they are made of ancient gravels, sands, muds and various
sediments that have become hardened into solid rock. They
are layered or stratified as we would expect accumulating
sediments to be, because from time to time there were
changes in the composition of the material being laid down.

These changes may have been due to storms, changes in
wave patterns, changes in drainage systems, or the changes
that would take place as the land supplying the sediment was
gradually being eroded away. On some of the rock surfaces
we find ripple marks which are exactly like those found
today in stream bottoms or in the shallow parts of the sea.
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By splitting open the rocks we can find the fossilized remains
of ancient sea creatures, some of them with modern counter-
parts. Other fossilized skeletons are from creatures that have
been extinct for millions of years; yet we can tell a great
deal about them by comparing their structures with those
of living creatures and noting carefully their association with
creatures we know something about.

The kinds of materials the rocks are made of and all the
structures found in them can be observed today in different
parts of the world in the actual process of formation. We
can estimate the extent of the ancient seas by looking for
the rocks that were deposited in them. We can tell some-
thing of the existence of former shorelines by locking for
evidence of beach deposits in the rocks. We can tell whether
rocks were laid down as sediments in deep water or in shallow
water by comparing what we find in the rocks with what
we see being deposited in those environments now.

As to the development of the Rocky Mountains we can con-
clude, by observing evidence of erosion still preserved in the
rock record, that the seas withdrew temporarily from the
region or that the sediments completely filled the shallow
depression on the top of the continent. In short, by putting
together and correlating hundreds of small pieces of scattered
evidence we can unravel with some certainty the story of
the rocks from which the mountains were later carved.

The next chapter in the history of the Rocky Mountains
seems to have begun about 200 million years ago. The rock
record tells us that a disturbance of the very shallow depres-
sion on the surface of western North America, which, as
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we have observed above, became filled with sedimentary
materials, began to change the pattern of development.
Some areas of the old trough were lifted up out of the sea
and were themselves eroded to supply sediments that were
poured back into the remaining sea.

As the tens of millions of years passed the crust of the earth
apparently became more and more unstable in the region of
what we now call the Rocky Mountains. This unrest
culminated about 75 million years ago in a complete change.
From the Arctic Ocean to the Gulf of Mexico the great
thickness of rocks which had been accumulating as sedi-
ments on the old sea-bottom in the previous billion years,
was lifted above sea-level, broken in many places along great
fractures called ‘faults’, and, in some places, strongly com-
pressed. The compression or squeezing caused the great
blanket of rocks to fold and buckle, and, in places, to break
so that one part slid up over another part. The forces within
the earth that would cause this kind of uplift and breaking
are so vast that it is difficult to comprehend them at all.
Yet we can go to the mountains and once again clearly see
proof of this chapter in the development of the Rocky
Mountain System.

In very old mountain systems of the world, where long-
continued erosion has cut into the very core of the moun-
tains themselves, we can often observe in some detail a
third chapter in the development of geosynclinal mountains.
It seems that during or just after the folding and faulting,
great masses of hot molten rock appear in the cores of
mountain systems. These push rocks aside or melt their way
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Waste from the erosion of the ring of mountains of the‘President Range
pours through the narrow valley in the centre of the picture and spews
out in a large alluvial fan. Emerald Lake, which lies in the bottom of the
valley just to the left of the picture, is being encroached upon slowly by

the spreading detritus.
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The great mass of the Chancellor Peaks rises above Kicking Horse River
below Leanchoil. The silt-laiden river deposits part of its load temporarily
in its own course where driftwood snags on the muddy shoals. Trees
grow on the mountainsides up to a fairly well marked timber-line, but
the very steep slopes in the gullies are mostly bare.
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into the interiors of the belts of folded and broken sedi-
mentary rock, where they cool down and eventually solidify.
Canada’s Rocky Mountains have not been deeply enough
eroded so we know nothing of this part of their history.

The next phase in the development of all geosynclinal
mountain systems seems to be one of quict stability, during
which the agents of erosion, glaciers, rivers, and wind con-
trive to cut deeply into the uplifted, complicated mass of
broken and folded rocks. For some 70 million years now this
has been the history of the Rocky Mountains in Canada.

At the present time, as we drive through the river valleys
and among the mountain peaks, we can observe erosion as it
proceeds. We can actually watch the glaciers pushing and
scraping over the country, tearing off rock and grinding it
up, some of it as fine as flour. We can see the rivers cutting
into their rocky courses, wearing away the land, and carrying
their loads of debris towards the ocean. We can observe
great masses of gravel, sand and silt—the result of erosion
of mighty mountains through tens of thousands of years—
now spread out below the foot of the mountains. Erosion
has cut valleys deep into the complicated rock structures
to reveal much of the story of folding, faulting and uplift.

THE ROCKS

We have already seen how the rocks in Yoho National Park
were almost all laid down as sediments in a succession of
seas that covered this area in the distant geological past. Now
let’s examine these sediments and the rocks that resulted
from their consolidation.
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If we could find a place in the park where a drill could
penetrate the entire rock section—from the very youngest
rocks on the top to the very oldest ones deep below—we
could study the whole history in one place. But because
these rocks have been folded and broken along great splits
or faults, this is not possible. We can, however, piece
together the broken parts of the record from different areas
and thus figure out almost exactly what the whole sequence
of rocks looked like before it was broken. Within the rock
sequence, units of various sizes with different names occur.

It is the custom of geologists to give names to rock units;
they are named after the place where they were first dis-
covered and described, or after the place where they are
best exposed. Where there are masses of layered rocks
geologists use different names to indicate the different
layers and groups of layers. An individual layer may be
called a ‘bed’ or ‘stratum’; thus we might refer to a ‘lime-
stone bed’, a ‘limestone layer’ or a ‘limestone stratum’. A
group of such beds, layers, or strata that have some distinc-
tive character in common throughout, is called a ‘formation’.
An example in Yoho National Park is the Cathedral Forma-
tion—named for its occurrence on Cathedral Mountain and
consisting of a number of beds or layers which have a
generally similar age, composition, and appearance. A still
larger unit of rock layers is termed a ‘group’. Now, having
looked at how geologists name rock units, let’s look at some
of the rock types and the units into which they are grouped
in Yoho National Park.

The oldest rocks occur along the castern edge of the park
and in the bases of some of the peaks there. Here, in the
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period of time known as ‘the Precambrian’ (more than 500
million years ago), great quantities of sand with occasional
muddy layers and silty layers accumulated. These were suc-
ceeded at the beginning of the next period in history, the
Cambrian, by a vast thickness of limestones and magnesium-
rich limestones or dolomites. These rocks were laid down as
sediments on the bottom of the sea, in much the same way
that limy sediments are accumulating on the banks of the
Bahamas at the present time. Hundreds and even thousands
of feet of this kind of material accumulated, interspersed
with occasional layers of mud and silt.

Now when we come to look at these sediments in the form
of rocks we find that they can be divided into a number of
different formations—the ones shown in the diagram on
page 18, with the average thickness of each in parentheses.

As we travel to the western part of Yoho National Park we
become aware that the rocks there are somewhat different
from those of approximately the same age in the eastern
section. This is not surprising, really, when we think that
the kinds of sedimentary materials being laid down in the
ancient seas would differ over the width of the several miles
involved. When we go to places now where sediments are
being laid down in the sea we can easily see this variation.

Near the mouths of rivers, muds and silts may be being
deposited, while clsewhere, at exactly the same time but
under different conditions, pure lime is being precipitated.
This means that the rocks that ultimately form from these
materials will be quite different in appearance, yet they
were deposited at exactly the same time.
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