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How to Use this Book 

All photographs are by the author. Pen sketches ol 
mountains are by D. L. Dineley, University of Ottawa. 
Map and other illustrations are by Cartography Unit, 
Geological Survey of Canada. 

Cover— 
Rushing headlong to the distant sea the Illecillewaet 
River passes this point near the western entrance to 
Mount Revelsloke National Park. The river here is 
right beside the Trans-Canada Highway which is just 
up the bank to the left. 
After a number of warm days the volume of the river 
increases several times and the water becomes 
muddy, the result of melting snow from the glaciers 
and snowfields at the headwaters of the many streams 
that feed it. 

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 roadlog (starting on page 41) and follow each stop care­
fully, 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 Glacier and Mount Revelstoke National 
Parks . . . where they are, 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 each of 
the viewpoints 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 the 
meaning of a word is not immediately clear look in the index, for 
many of the unusual ones are listed there along with all localities and 
subjects. 
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GLACIER NATIONAL PARK and adjacent 
MOUNT REVELSTOKE NATIONAL PARK 

are in eastern British Columbia at 
the same latitude as Yoho and Banff 
National Parks farther east. Unlike 
Yoho and Banff however, which lie 
within ranges of the Rocky Moun­
tains, Glacier and Mount Revelstoke 
Parks are set among the more jagged 
and spiky peaks of the Selkirk 
Mountains, with only a strip along 
the eastern side of Glacier Park be­
ing part of the rounded smoother 
slopes of the Purcell Mountains. 

Typical of the texture of the Selkirk 
Mounta ins is the array of sharp 
ridges and peaks in this view north­
ward from the summit of Rogers 
Pass in Glacier National Park. 



The mountains are sculptured from an enormous thickness 
of rocks that formed from sediments laid down in the seas 
that covered this part of North America between 450 million 
and 1,000 million years ago, in periods of time that geologists 
call 'Precambrian' for the older rocks, and 'Cambrian' and 
'Ordovician' for slightly younger rocks. All of the rocks in 
Glacier and Mount Revelstoke National Parks have been con­
siderably altered because of tremendous pressures, elevated 
temperatures and mechanical breaking during vast earth 
movements that resulted in the mountains themselves. In 
some places, notably the western and southwestern parts of 
Glacier Park, masses of 'igneous' rock, that is rock which 
at one time was molten, have been pushed into the older 
rocks, cutting them to pieces and changing them. 
Deep erosion of this complicated mass of rocks by rivers and 
glaciers has resulted in the array of mountain peaks which 
makes Glacier and Mount Revelstoke National Parks so very 
beautiful today. Even now, rivers and streams are busily carv­
ing their valleys deeper and changing the shapes of the moun­
tains. On higher levels great bowl-shaped depressions called 
'cirques', often with smaller lakes in their bottoms, remind us 
of the glaciers that covered the whole of this area in very 
recent geological time. In some parts of Glacier and Mount 
Revelstoke Parks, where extensive snowfields and active 
glaciers are still present, we can see the processes by which 
many of the older scenic features were carved. In several 
places streams plunge underground into systems of caves and 
emerge again farther down the mountainside as full-fledged, 
gushing mountain streams. 

Thus, for the traveller who has time to look and is given the 
knowledge to see, Glacier and Mount Revelstoke National 
Parks have, in addition to lovely scenery, many features of 
geological interest in the rocks and in the land forms. In this 
book we will talk about the scenery and how it was made from 
the time the rocks were first formed to the present day. We 
will see that the beauty of the view is the result of a billion 
years of geological history and that the processes that made 
the scenery are not unlike those we can see going on around 
us in different parts of the world even now. Before we look 
into this very long history we will examine the boundaries of 
Glacier and Mount Revelstoke National Parks to see exactly 
where they are, and, because some of the boundaries are 
'divides', we should first of all find out what divides are. 

DIVIDES 
Any stream gradually gets smaller above the tributaries that 
pour water into it from its 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'. 

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 
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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 divides' 
to the imaginary lines that separate the drainage of a 
continent. 

Ever since man first began to divide territories it has been 
convenient to do so on the basis of river drainage basins. 
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 Prov­
ince of British Columbia. This divide, which runs right up 
the spine of the Rocky Mountains, separates waters that 
eventually end up in the rivers flowing to the Pacific Ocean 
from those that will flow finally into the Atlantic Ocean. This 
means that at any point on the part of the boundary made by 
the continental divide, a cup of tea spilled half on one side of 
the line and half on the other would eventually reach two 
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. 

BOUNDARIES OF THE PARKS 
G L A C I E R N A T I O N A L PARK lies in eastern British 
Columbia with its centre near Glacier station on the Canadian 

The headwaters of Mountain Creek lie in this rugged country in the 
northwestern corner of Glacier National Park. Sorcerer Mountain, covered 
with ice and snow even in mid-summer, forms a three-way divide; the 
water in the foreground valley goes into Mountain Creek, water over 
the ridge and to the left goes into Tangier River and the water over 
the crest and to the right of the peak flows northeastward in Bachelor 
Creek. Long, sharp-topped mounds of glacial debris show the position 
of glaciers in earlier days when they extended much farther down the 
valleys. 

4 5 



Pacific Railway at 117°30' longitude and 51°16' latitude. 
The Trans-Canada Highway enters the northeastern corner 
of the park by crossing a line surveyed more or less directly 
across the Beaver River valley. From the eastern end of this 
surveyed line the boundary trends irregularly southeastward 
along the divide between Beaver River (in the park) and 
various small tributaries of Columbia River to the east. 

The most southerly point in the park is reached at the peak 
of Silent Mountain, and from there the boundary swings west­
ward around the very headwaters of Beaver River on a low 
divide and up to the peak of Mount Duncan. From here it fol­
lows one of the most spectacular divides in Canada—one that 
separates glaciers flowing generally northward into Glacier 
National Park from those flowing southward and westward 
into the headwaters of Battle Brook and Incomappleux River. 
From Tomatin Peak, at the western end of this divide, a 
surveyed line trends directly across the valley of Incom­
appleux River to a high peak on the western side. 

The boundary then extends northerly, again following a series 
of divides, to a peak overlooking the railway and highway on 
the floor of the valley of Illecillewaet River. Surveyed lines 
from this peak northward to Fidelity Mountain and northwest­
ward from there to Corbin Peak bring the boundary to the 
southern end of a divide between Tangier River, outside the 
park to the west, and the headwaters of Mountain Creek. 
This divide is followed along its irregular course all the way 
to Sorcerer Mountain in the extreme northwestern corner of 
the park. Although the north-facing and northeast-facing 
slopes of this divide have many glaciers and snowfields, the 
other slopes have hardly any—a peculiarity that also applies 
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to the divide along the northern boundary of the park from 
Sorcerer Mountain eastward to Mount McNicoll. From the 
northeast flank of Mount McNicoll a surveyed line crosses 
Beaver River to where we began. In all, Glacier National 
Park comprises some 500 square miles, much of it consisting 
of superb mountain scenery. 

MOUNT REVELSTOKE NATIONAL PARK lies about 10 
miles west of Glacier Park. The Trans-Canada Highway 
follows along the northwestern bank of the Illecillewaet River 
from its headwaters in Glacier Park all the way to the city of 
Revelstoke. The southeast boundary of Mount Revelstoke 
National Park is the Illecillewaet River itself for about 10 
miles, so the highway, somewhat straighter than the river, 
follows just inside the boundary for that distance. The park 
boundary leaves the highway at the crossing of Clachna-
cudainn Creek, follows up the creek for about 2 miles, and 
then along a series of right-angled surveyed lines across the 
slopes to the northwest side of Revelstoke. From the city 
of Revelstoke another series of surveyed lines making right-
angled jogs on the map marks the park boundary all around 
the flanks of Mount Revelstoke itself and up the Columbia 
River to a point about 12 miles north of Revelstoke. From 
here the boundary runs along a series of dividing ridges 
through Mount St. Cyr to an unnamed peak about a mile 
northeast of it, and thence down the valley bottom of 
Maunder Creek to its junction with Woolsey (Silver) Creek. 
The boundary follows Woolsey Creek for about 5 miles to 
where it crosses the highway and joins the Illecillewaet River 
just beyond. 
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ORIGIN OF THE MOUNTAINS 
Nearly all of Glacier and Mount Revelstoke National Parks 
is rugged mountainous terrain and if we want to understand 
the scenery we should try to find out how mountains were 
formed. A survey of the surface of the whole earth will show 
mountains of many different kinds: some stand as isolated 
masses on flat plains, others in groups clearly related to one 
another; some tower thousands of feet above their surround­
ings whereas others (called 'mountains' by the people who 
live there) may be only a few hundred feet high; some are 
made of jagged rocks, others have smooth rounded slopes 
covered with debris. 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 moun­
tains. 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 extend for hundreds 
or even thousands of miles over the surface of the earth— 
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we find a much more complicated story. One of the most 
interesting things about the structure of the earth 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 this type 'geosynclinal mountains' and it will help to 
know something about how they originate, for the mountains 
in the National Parks of western Canada 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 along the whole 
western margin of the continent. Into this vast shallow 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 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 
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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 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 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 
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Development of geoaynclinal 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. Downwarping 
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 rale that corre­
sponded 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 solidifying into granite. D is what an enlarged section of C 
would look like. 

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. 
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surfaces we find ripple marks which are exactly like those 
found today in stream bottoms or in the shallow parts of 
the sea. By splitting open the rocks we can find the fossilized 
remains of ancient sea creatures. Some of them have modern 
counterparts, others 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 looking 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. We can 
conclude, 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 shal­
low 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 western mountains 
seems to have begun about 200 million years ago. The rock 
record tells us that a disturbance of the very shallow depres-
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sion on the surface of western North America, which, as 
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 this region. 
From the Arctic Ocean to the Gulf of Mexico the great 
thickness of rocks which had been accumulating as sediments 
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 compressed. 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 these happen­
ings, and, when they took place. 

It seems certain that the folding and uplift of Canada's 
western mountains was an intermittent process, with the 
westernmost mountains being formed earlier than the ranges 
to the east. The Rocky Mountains along the eastern margin 
of the western mountain zone marked the culmination of the 
mountain-building period; they were pushed up about 75 
million years ago. The Selkirk and Purcell Mountains in 
which Glacier and Mount Revelstoke Parks are situated were 
formed many tens of millions of years earlier. 
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In some mountain systems, where long-continued erosion has 
cut into the very cores of the mountains themselves, we can 
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 into the interiors of the belts of folded and 
broken sedimentary rock, where they cool down and even­
tually solidify. Such igneous masses occur in the Selkirk 
Mountains in the southwest corner of Glacier Park and they 
may be seen in small patches along road-cuts just west of the 
western boundary of Glacier Park and in Mount Revelstoke 
Park. 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 moun­
tain systems seems to be one of quiet stability, interrupted 
now and then by short periods of uplift. During this stage 
the agents of erosion—glaciers, rivers and wind—contrive to 
cut deeply into the uplifted complicated mass of broken and 
folded rocks. This has gone on now for more than half a 
billion years in the Selkirks. 

At the present time, as we drive through the river valleys and 
among the mountain peaks, we can observe erosion as it pro­
ceeds. We can actually watch the glaciers pushing and scrap­
ing 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 toward the ocean. We can observe great 
masses of gravel, sand and silt—the result of erosion of 
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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 most of the rocks in Glacier and 
Mount Revelstoke Parks were laid down as sediments in a 
succession of seas that covered the area in the very distant 
geological past. Now let's examine the rocks that resulted 
from the consolidation of those sediments and also find out 
how the masses of igneous rocks were emplaced where we 
now find them. 

Under ordinary circumstances you would expect to find that 
the youngest rocks in any sequence of layered sedimentary 
rocks would lie on top and that the oldest ones would lie 
below. This is known as the 'law of superposition' and you 
can easily see why it would generally apply by thinking of 
how sedimentary rocks originate—from the accumulation of 
layers of sand, silt, mud and gravel on the bottom of the sea. 
When a road is built a layer of coarse gravel may come first, 
followed by fine sand, crushed stone, then coarse asphalt, 
and then fine asphalt on top. If you were to cut down through 
the road or bore a hole in it you would quickly see that the 
last or 'youngest' layer is the asphalt on top and that the first 
layer put down, the 'oldest', is the coarse gravel on the bottom. 

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 
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