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INTRODUCTION 

As after every winter, spring follows, and with it man 

finds himself adjusting to its impact. Three years ago, 

hard rains combined with normal spring run-off caused major 

flooding on both sides of the Continental Divide in northern 

Montana. Glacier Park was particularly affected. Many 

trails which bordered streams were erased by the rubble and 

trees carried downstream by the raging waters. 

After the waters subsided, extensive emergency recon

struction began. I was employed as trail foreman to rebuild 

Boundary Trail, which is situated one-forth mile south of 

the Canadian border on the west side of Waterton lake. After 

two summers of work, access to the remote areas in this part 

of Glacier Park became a reality. Emergency reconstruction 

came to a close this past summer with more and more of 

America's tourists traveling the one thousand miles of trails 

in Glacier National Park (See Fig. l). 

Since Glacier Park has only two chalets accommodating 

those who venture into the "back-country", overnight facilities 

became inadequate. Consequently, many of the natural wonders 

of the Park became unavailable to the hiker. 

thesis proposal is, therefore, to develop a "Chalet 

Environment" for the northern section of Glacier National Park. 



The chalet would be similar to a mountain hotel reached 

only by trail, accommodating approximately forty people. 

The seven thousand foot site is located one mile east of 

the Continental Divide, eight miles west of Waterbon Lake 

and three miles south of the Canadian border. 

Glacier Parle is now undertaking plans to develop its 

section of the proposed Mexico-to Canada Continental Divide 

Trail, therefore I feel my project could be an important 

link in this development as well as offering the only high-

country accommodations to hikers in northern Glacier 

National Park. 

Ify thesis site sits between two glacial lakes below 

two glaciers that boom and rumble all summer. No trail 

to the site exists now, but an abandoned trail drops out 

> of Canada and connects with Boundary Trail ending at 

Waterton Lake. Instead of hiking on dead-end trails, a 

new trail could be developed in this area, which would 

allow hikers to travel a loop in and out of the United States 

and Canada, exposing the natural wonders of each country 

exclusive to the site (See Foldout map). 
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CONDITIONS CREATING A NEED 

Like the races of antiquity, man still remains a social 

creature, in that he gathers in groups or masses to sustain 

and perpetuate himself. Apart from his rigorous activities 
I 

to exist, man is perhaps more migrant today than ever before, 

not so much from an act of natural inquisitiveness as from 

his abundance of leisure time. Today, it is common knowledge 

that man has shorter work weeks than perhaps fifty years agD, 

In our country, leisure time has allowed man to discover 

that America is not only a beautiful and bountiful land, 

but a land of striking contrasts and almost infinite variety, 6 

With this realization in mind, Americans at the turn of the 

present century began to set aside areas of land which 

contained small, rare portions of this country's beauty. 

These majestic and magnificent areas were designated as 

National Parks and became the property of the People, 

Glacier National Park, Montana, because of its unique 

topography and climatology became a haven for migrant man, 

and today offers over one thousand miles of hiking trails, 

more trails than any other Park in the United States. Most 

trails at this time extend east and west across the Continental 

Divide (See Foldout map). North-South trails exist, but 

they are few. Although these trails form a network which 

extends generally along the Continental Divide, a new 



Mexico-to-Canada Continental Trail is being developed, as 

was stated earlier. As a result, Glacier National Park is 

refining its old trails and developing its portion of new 

trails to accompany this project. 

While the new trail systems are developing, more of 

Americans tourists are traveling Glacier's rugged terrain, 

delighting in its grandeur and primeval splendors (See Elg. l). 

Although most tourists travel by automobile, this is 

not the only way to sample the Park's wonders, horseback 

riding and hiking are other avenues. But those who ride in 

automobiles do not care to ride horses or walk for exercise 

or amusement, and it seems they regard those that do as 

slightly abnormal. There is then, among the crowds that 

come to Glacier Park, a gulf fixed between those who are 

bound to automobiles and those who are not. These auto-bound 

people do visit the Park in a proper spirit, but they lack 

the modicum of physical effort that is necessary if you 

wish to venture into the back-country. 

At this time only two small chalets accommodate those 

people who seek out the remote areas of the Park: Sperry 

Chalet, located six miles southeast of Lake McDonald Lodge, 

and Granite Park Chalet, located eight miles north of Logan 

Pass on the Continental Divide. These are hardly adequate 

to accommodate the miscellaneous multitudes, about one-tenth 

of the Park visitors according to Park records, who invade 

these spectacular areas. As a result, few people venture 

beyond the highway to other areas that hold as much splendor# 



Along the northern border of the Park there extends 

an area that is considered by many to be the most beautiful 

part of the Park. Waterton Lakes National Park, Alberta, 

borders this remote area and offers Canadians and Americans 

alike the breathless beauties of its country (See map no. 3)* 

However, these people are discouraged from traveling into 

those remote areas because no facilities exist which allow 

them to travel in and out of each country. Thus, the spirit 

that binds the two parks together into an International 

Peace Park is less than it could be. 
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GEOGRAPHIC AND GEOLOGICAL CONDITIONS 

Glacier National Park is located in northwest Montana 

adjoining the southern border of the provinces of Alberta 

and British Columbia, Canada, the western edges of the 

Blackfoot Indian Reservation, the northern reaches of the 

Bob Marshall Wilderness area and the eastern limits of the 

Flathead Valley# 

As an attempt to preserve the unusual rugged beauty of 

the region, Glacier National Park was established May 11, 1910, 

by an Act of Congress.In 1932, by acts of the Canadian 

Parliament and the United States Congress, Glacier National 

Park was united with V/aterton Lakes National Park, Alberta, 

to become the Waterton-Glacier International Peace Park, 

Although Glacier's mountain peaks are not the highest 

in the Rocky Mountains, they are particularly impressive 

because of their abrupt and precipitins rise from the eastern 

Montana plains, which exposes their prominent geological 

features# Held within the mountains of the Park is an 

entertaining geologic story which can be discovered by 

examining, a3 a geologist does, the rock origins (See map b 

and section A~A)* 

During Pre-Cambrian time, >10-3,000 million years ago, 

great thicknesses of sand, silt and limey muds accumulated 

on the ocean floors of a narrow trough extending from the 



Arctic Ocean southward to Arizona and Southern California.* 1̂ 

Because these sediments accumulated into thicknesses of 

l£,000 feet or more, they gradually hardened into sandstone, 

limestone, and shale.As time crept on, the seas withdrew 

as this mass of rock rose. 

For the succeeding several hundred million years of 

geologic time, the history of Glacier National Park seems 

to be quite obscure. Following this phase, additional 

sediments built up and an uplift of the area once again 

caused the seas to withdraw. Erosion began to take place 

removing the newly accumulated younger sediments during 

imich of the Paleozoic Era (108-510 million years ago). 

Not until the Cretaceous period, about one million years 

ago, did the geologic record again become lucid. New 

sediments were deposited on the old, and at the end of this 

period tremendous crustal deformations developed the site 

of the former seas into the Rocky Mountain system. 

Long periods of pressure and heat continued, compressing 

the rock layers from sandstone, limestone, and shale into 

harder argillitic and quartzitic rocks.^ As uplifting and 

erosion continued, a large mass of old rock covering most 

of the area was moved northeasterly fifteen to eighteen miles, 

resulting in the older rock overlying the younger rock. This 

movement was the Lewis overthrust. It is important to realize 

that the continuing internal and external geological processes 

accompanied this slow movement which extended over thousand 

of years. 



In Miocene and Pliocene txme, one to twenty-five million 

years ago, the mountains were deeply eroded by streams, and 

as this period of time ended, the climate cooled and 

increasing amounts of permenent snow accumulated in the 

higher parts of the mountains. Glaciers formed and moved 

down the valleys scraping, gouging, and grinding as they 

went. Eventually the Park was completely covered by glacial 

ice except for the highest peaks. Next, a period of warm 

climate melted all of the glaciers, and not until the last 

nine thousand or so years did the Park's glaciers begin to 

return.^ Trees and vegetation also reappeared, moving into 

the valleys. 

About four thousand years ago, cooler climates brought 

about the origins of the present glaciers. 4̂" Now these 

glaciers are receeding, and the force of their melting water 

is cutting new valleys within the old. 

It is reasoned by geologists that if the present trend 

of climate continues, the fifty or so glaciers in the Park 

may disappear; but it is also reasoned that they may return 

again, perhaps to their greatest size which was during the 

Pleistocene period. 

Aside from the dominant geological features in the Park, 

no less exciting and spectacular is the flora and fauna. 

Thirty species of trees exist. Predominant non-deciduous 

trees include red cedar, hemlock, fir, spruce, lodgepole pine 

7 white pine, and Douglas fir. In the fall, cottonwood, larch 

aspen, birch, and alder trees add brilliant colors to the 

landscape. 



Wild flowers blooming in the spring, summer, and fall 

attract botanists from all over the world. In all, there 

are over one thousand known species according to the 

National Park Service studies. Some of the most common which 

carpet the high valley floors are glacier lilies, bear grass, 

red mountain heather, yellow, red, and orange Indian paint 

2 brushes and fireweed. 

Big Horn Sheep, moose, mountain goats, elk, mule and 

whitetail deer, grizzly and black bears, and coyotes are 

common tourist attractions. Martin, mink, otter, badgers, 

cougars, wolverines, and beaver are less common attractions. ̂ 

Of the many birds, most common are the osprey, water 

ouzel, Clark's nutcracker, thrush, and golden and bald 

eagles."*" Eastern brookies, cutthroat, Dolly Varden and 

rainbow trout are the most numerous of the fishes. The 

Mackinaw trout is present in the deeper lakes. 

Glacier today remains a rugged wilderness offering 

outdoor experiences to those who are hardy enough and willing 

enough to rough it. 
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GEOLOGICAL KEY 

(Professional paper 296, Plate k, C.P. Ross) 

ERA PERIOD GROUP DESCRIPTION 

Cenozoic 

Pre-Cambrian 

Tertiary Qtoa 

Ravalli pGr 

Eocene and younger 
(older alluvium; 

Predominontly argillite 
with limestone near base 

Pre-Cambrian Ravalli pCmg 

Pre-Cambrian Piegan pCs 

Metagabbro; intrusive 
rocks, sills and dikes 
of dark rocks of dia 
basic texture, containing 
pyroxene, amphibole, 
calcic plagiclase, 
orthoclase, and micro-
pegmatite 

Siyeh limestone; rather 
massive limestone with 
varying contents of 
magnesia, silica, and 
argillaceous matter, 
locally oolitic. Commonly 
has raised markings on 
raised surfaces. Generally 
dusky blue where fresh, 
and orange and brownish 
on weathered surfaces. 
Has several algae zones, one 
of which, known as the 
Conophyton zone, CI, is 
shown where known. 

Pre-Cambrian Ravalli p€ap Appekunny argillite; 
green and gray argillite 
with some black argillite 
and pale quartzite 



ERA. PERIOD GROUP DESCRIPTION 

Pre-Cambrian 

Pre-Cambrian 

Pre-Cambrian 

Cenozoic Quaternary 

Pre-Cambrian 

Pre-Cambrian 

Ravalli pCal 

Missoula pCm 

Missoula pGp 

Qg 

Altyn limestone; light-
grey magnesian limestone, 
"weathering greyish orange; 
in part sandy 

(•unnamed parts of the 
Missoula group); the main 
body is largely argillite, 
quartzitic argillite, 
and quartzite, in which 
reddish tones predominate, 
but green is plentiful, and 
white and pink beds are 
included 

Pureell basalt; flows of 
green and purple 
amygdaloidal lava of calcic 
composition, with pillow 
structure. Mostly low in 
the Missoula group 

Glacial deposits; deposits 
of mountain, piedmont and 
continental glaciers. In 
the mountains, shown only 
where recent mapping permits. 
On the plains, only the 
thicker, discrete masses 
are shown 

Ravalli pGg Grinnell argillite; green, 
white, purple and red-purple 
argillite, mostly siliecous. 

I 

Missoula pGsh Shepard formation; mainly 
impure limestone and 
calcareous argillite that 
weathers yellow. Some 
quart zite andlocally red and 
green argillite# Recognized 
mainly where it overlies the 
Pure ell basalt 

y 



GEOLOGICAL SECTIONS 

Base maps compiled from U.S. Geological Survey maps of 

Kintla Lakes, Chief Mountain, Browning, Nyack, 

and Marias Pass quadrangles, with additions by 

C.P. floss, 

RECONNAISSANCE GEOLOGIC MAP AND SECTIONS OF GLACIER NATIONAL 

PARK, N.W. MONTANA 

Scale 1:12^,000 

= 1 mile 

Contour interval 100 feet 

Datum is mean sea level 



SOCIAL CONDITIONS 

At the turn of the century, large resort hotels were 

built, hoping to entice the tourist to visit the Park. These 

huge hotels were built at Lake McDonald, East and West Glacier 

and at Many Glacier. Waterton kept in style by building 

the Prince of Wales Hotel in 1912.^ These great hotels 

offered grand accommodations and facilities, and often the 

tourist saw little of nature's wonders because of their many 

activities. 

Today, however, the hotels are competing with motels, 

trailers, campers, and campgrounds. Some present day tourists 

seem to favor these modem accommodations but more serious 

visitors to the Park investigate its trails on foot and 

horseback to discover the multitude of wonders unseen from 

the highways. 

With the increase of Park visitors each year (See Elg. 1) 

the available accommodations for hikers in the back-country 

is becoming a problem. 

To meet the demands of the seasonal hiker, my proposed 

chalet would open up more areas of the Park as well as help 

reduce the visitor overload at the two present chalets. It 

is important that the hotels are not neglected, for ray 

proposed development mast work with them in providing 



accommodations and facilities for park visiting# But, I 

feel my development is not to be an extension of the present, 

large hotel system, but rather an accommodation that allows 

hikers to renain in close contact with nature# Baclc-countiy 

visitors are involved physically and mentally with nature, 

not with hotel "rest and recreation" which is often divorced 

from the outdoors. 



ECONOMIC CONDITIONS 

The average visitor to the Park, according to National 

Park Service figures, spends $9.50 per day. About half 

of this amount is spent on lodging, one-third for meals, 

the remainder for transportation and incidentals. These 

figures may vary between highway tourists and hikers, but. 

mainly, the needs of hikers will be considered. 
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CLiMTOLOGICAL CONDITIONS 

The tourist season in Glacier Park lasts approzimately 

seventy-five days, from June 15 to September U# Weather 

conditions and school summer vacations influence the 

length of time. The seasonal weather conditions are 

typified by warm sunny days, cool nights, and occasional 

thunder showers. After Labor Day, hotels and chalets close, 

but the Park remains open, however, until its official 

closing date, October lf>. 

The mountain character of the Park has marked effects 

on its climate, which varies widely in short distances. 

Elevations irithin the Park range from 3>1°° feet to well over 

10,000 feet above sea lever (See Foldout map). Crustal 

configurations have marked effects on day-to-day weather 

according to climate records. Differences between higher 

and lower elevations, and betoeen lee and windward sides 

of mountains and ridges are features influencing climate 

fluctuations. 

The climate may be strictly classed as continental, 

with decided Pacific maritime modifications, particularly 
I 

on western slopes, during all seasons except summer^ 

commonly we can call Glacier's climate alpine in classification. 

Variations in this classification are frequent and large. 



In high mountain cirques snows may average well over one 

hundred inches a year, while along parts of the eastern 

border, annual totals average less than twenty inches 

a year. 

Average monthly and annual precipitation for Summit, 

Montana are listed on page 38* This station was selected 

because, at an elevation of 5,123 feet, at the top of Marias 

Pass, it is high enough to represent to some degree the 

mountain precipitation pattern of the Park and in some 

degree, the microclimate of the site I have chosen. However, 

almost all of the Park's mountain country is not only higher 

than Summit, but also is more rugged than the area around 

Summit. Precipitation measurements for seventeen years near 

Grinnell Glacier, for example, have shown an estimated 

19 
annual average of 101; inches. At a second gage in the 

Grinnell Basin, the average for eleven years has been lii7 inches. 

Annual precipitation does vary from twenty to one hundred 

inches and it is theorized that perhaps nearly two hundred 

inches accumulated on some of the more favored mountain slopes, 

especially in most of the mountains above six thousand and 

seven thousand feet. 

According to Park statistics, to support an annual 

precipitatl on of l£0 inches a year, assumed as a reasonable 

estimate for much of the higher mountain areas, it is estimated 

that snow falls in these high back-country areas may exceed 

one thousand inches in most years. 



In July and August snow is rare, except above nine 

thousand feet. Snow doesn't occur during the late June-

September tourist season, except over some of the (,£00 foot 

mountain areas. 

Snow is generally gone from the site by about late June. 

Drifts may linger on the higher areas around Mb. Chapman 

and Mb. Custer until late August. Although it is fairly 

common for some of the glaciers to remain under snow all 

summer, this is not the case with the Hudson Glaciers in 

the area. 

It is from this abundance of winter snow that water is 

supplied to the Pacific Ocean, the Gulf of Mexico and Hudson's 

Bay (See map no. 5>). 

Temperatures average quite cold in the winter and often 

reach sub-zero levels. Summer heat in this area, and in 

the Park in general, is never oppressive, 6£-8£ degree ranges. 

At Sperry Chalet, for example, which is over four thousand 

feet in elevation was 8I40 and 76° respectively for July 

and August.1̂  After sunset, temperatures cool quickly, 

and in most valley floors frost can occur on an occasional 

night even in midsummer. In these situations, when the 

valleys cool under clear skies it is often warmer at night 

on the mountain slopes and ridges. Glacial activity in order 

to take place must have an area that is cool and wet, as a 

whole, and even though summers are relatively dry and warm 

for the area, rainy and cool days can occur during the June-

September season, and are more likely in June and September. 



High wind speeds can develop during the sujnmer and 

winter seasons, but they are not very frequent, rtainfall 

was heaviest at Summit on June 8, 19&k, being j.6l inches 

(See page 39)* 

Generally, summer weather in the Parle can be classified 

as cool and pleasant, since oppressive combinations of heat 

and humidity simply do not occur in Glacier National Park# 

Major earthquakes have had little effect as mountain 

movers in sedimentary formations which make up most of the 

Park!s geology (See map no. 6). 

Heavy rains may occur causing floods as in 196U, but 

flooding is very infrequent. 

Minor landslips can be observed in the high mountain 

areas usually around steep head walls of cirque mountain 

features. 

Avalanching at the site is remote due to large amounts 

of loose ground rubble, dense vegetation, subalpine fir 

and the gentle flatness of the site which slopes not greater^ 

than 2£° (See photographs;. * 

Forest fires have occured in the areas during this 

century but these were excluded from the site. Since the 

largest amount of tree cover is subalpine fir grot-ring four 

to eight feet in height at this altitude, there is little 

fuel for forest fires. 

With these considerations in mind and what I have observed 

during my three visits to the site in early June, mid-*August 

and early September over a two year period, I feel an adequate 

design solution can be attained. 
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SOAWIl (MARIAS PASM, MON TANA 

Average Temperature (*K) 

Year Jan. Feb. Mar. Apr. May Juno July Aug. Sopt. Oct.  Nov. Doc. Ann'l 

I9J7 -  3 .3  14.6 22 .*  3 ; . - '  •14  .O  49 .4  56 .8  54. ? t 6 .o *2 .2  27 .2  19 .8  55 .9  
inn 2^.4 • * .  6 26 . "  * 5 .1  4  1 . 8  5 ' .  t n / ,  5 3 .9  53 .6  4 » . 0  25 .  1 2 f» .  5  *6 .6  
|QV> 2* .  4 12 . 4  26.8 •* .?  4* .  2  46 .  2  57.4 66 ,  4 40. i  40 .0  56 .8  2« .  1  *  8 . 2  
• 040 t r .  ° •>••>. •> M.I  ** ,r> 46 .  X  52 .  2  57 , "  66 .2  57.0 42 .3  18 .4  25 .0  57 .4  
1 0 4  1  21 .4 19. 8 28.7 37 .4 44.2 50.5 5 7 .6  54  . 5  42 .2  37.2 52.0 21.5 37.2 

|042 in.4 15.8 76 .8  37 . f t  4  t .  *  4  7 . 0  r r ' .5 54.2 48 . 3  4  1  . 0  23.0 24 .0  36. 1 101 \  7.0 ?<.<* 1 7 .8 *8 .2  3Q . 3  45 . 0  5 6 .0  55 .2  49 .3  40. 7 31.2 2t .2 35 .5 
IQ44  22. B 16.5 19.4 36.3 45.4 4«,0 54 .0  52.2 47.6 45.0 2 6 .4 17.7 36. 1 »0l5 21.1 2<~>.o 25.7 28. 2  - - 57,0 56 .0  44  .  1  43.0 25.9 20.4 io*6 ?4 .4 25.0 3o.e 38.4 43.9 4 9 .  1  58.5 55.4 46.9 32.3 21.5 22.0 37.4 

1047 16.0 19.5 25.5 37.2 46 . 0  48 .6  58.9 53.8 47.2 40.6 23.0 23.9 56.6 
1948 2 o .2  <2 .4  18 .4  *2.6 42.6 5*. 5 53 .6  55 .4  48.6 4H. 2  25.7 12.9 54  . 7  
1940 1 . 2  14 .5 2V 0  40 .3  46. 1 50 .4  55.6 56.6 46 . 3  35.9 37.4 12.7 54.9 
1950 -  5.5 25.4 20. 1 30.0 59 .6  47.5 55 .0  54 .  5 47.2 5«>. 1 24.  I 26.0 55.4 IQ5I 1 5.3 17.4 17.5 31.5 42.6 44.3 56.5 53.2 43.5 33.6 25.7 • 1.3 32.5 

1052 14. 1 22.5 21.9 37.9 45.0 49 .3  54.6 54.7 51.2 43.7 25.2 24.3 37.1 |OS^ 26.0 25.7 28.6 28 .8 4 1.1 48.4 56 .8  56 .  1  50 .  1  
1964 9.5 29.6 18.3 28.9 40.8 47 .7  56.4 53. 1 46.0 36.2 35.0 24. 1 35.6 
| 0 5 5  19.0 15.9 15.6 34 .  1  41.3 51 .4  58.0 57.3 45.5 40.4 12.9 15.9 34.0 
|Q56 16.7 15.2 25.5 32.9 - 50.7 57.3 54.2 47.9 36.6 - - -

IO->7 6.6 18.1 25.9 31.5 46.0 50 .4  57.4 55.2 49.7 34. 1 26.2 26.8 55.7 
I96«* 2*.4 22.8 23 .2  33.8 50 .  I  40. ? 55.4 59 .5  46 .  4  41 .4  22.6 22. 1  57.6 )O^Q 16. 1 •4.2 28.5 34.2 40.4 53.2 59 .5  52.8 44 .4 35 .5  '  20.9 24.0 35.3 
10*0  14.9 17.2 24.5 33. 1 42 .4  51.4 61.9 53.9 50.2 39.9 24.6 22.0 56 .4 
wr 25.5 27.2 27.9 32.2 45.0 57.2 56.2 6 2 .2  40.9 36.6 22.4 15.3 37.4 

19*2 12.9 15.0 22.1 39.4 42.8 52. 1 52.6 53.3 45.7 37.5 28.5 21.0 35.2 
1965 4.3 29.2 30.5 35.0 43.2 51.2 55.7 56.0 53.4 42.B 29. 1 20.0 37.6 
1964 21.0 24.1 20.9 32.8 4" .8  40 .9  58. 1 51.9 41.7 40.5 27.2 11.8 55.1 l<>6* 21.4 18.8 15.5 54.2 40.6 48.5 55.5 54.5 36.5 43.4 24.7 20.0 54.3 
|066 l°.5 2n . ?  25.8 52.2 4?.9 46.2 55.7 54.0 53.0 39.8 - - -

SUMMIT (MARIAS PASS >, MONTANA 
( Total Precipitation (Inches) 

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Ann'l 

1957 2.24 4.78 1.15 2.75 1.82 5.52 .27 1.09 2 .23  2.40 2.96 5.20 32.49 
1918 5.19 2.95 3.73 2.78 5 .27  2 .94  2 . 23  1.54 1 .24  3.70 4.27 5.96 39 .68  
I9VJ  4.01 1  . 94  2.40 2.40 1.78 3 .4  I .4 1 . 78  1.95 2.06 .86 3.30 25.30 
1040 .94 5.51 1.62 3.75 1 .  16 1.36 1.18 .67 4.50 1.66 2.95 1.74 27 .06  
194 |  2.03 .67 .98 1 .02 3.92 5.47 l . 3«  1.07 4.37 2.03 3.29 5.10 31.26 

194?  .45 1.32 2.69 1.07 5.  13 4.38 2.09 1.42 3.60 1.87 7.43 3.42 34.07 
I9« 5 4 . 6 f t  3 . 70  3 . 50  2.69 3.66 6.0 1  .44 . 70  1.97 2.89 1 . 12  1.63 34 .17  
I9 ' 4  1.68 1.86 2.58 .60 4 . 57  3 . 00  .45 2.56 3.28 .64 2.36 1.86 25 .46 
to«5 3. 15 2.98 3.62 4. 15 2. 12 4.79 .60 . 92  3.26 2.77 4.45 3.03 36. 14 
1946  4.25 2.77 2.05 .85 1.49 2.80 (.25 2.05 1.90 7.  16 7.20 5.34 40.05 

1947  *.45 2.38 5. 17 1 .21 1 .12 3.69 .45 3.05 1.95 4.51 2.36 2.32 29.64 
1948 5.04 5.69 4.26 3. 34 3.61 6 .66  1 .76  . 60  . 76  1.23 5.54 5.30 44.05 
1949 2.29 6.27 2.40 2.04 4.  18 1.40 1.59 .62 3. 17 3.06 5.  13 0.73 40.00 
1950 9.55 5.55 4.94 3. 12 1.87 5 .44  2.02 1 .09  1.69 7.53 5.92 5.95 53.27 
19*1 5.51 6.58 3.93 5.01 3.21 4.32 2.31 2.95 4.36 6.20 3.20 4.65 50.23 

I9*>2 4.35 2. 15 2.55 .65 2.30 4.05 1.05 2.00 1.55. .75 1 .63 3. 12 26. 15 
IQ R 3  •  4 . 00  4.50 3.20 5.78 6.29 5. 10 . 21  1.03 2.30 2.50 3.91 6.53 55.51 
1954 8.52 5.24 3.27 4.45 2.04 3.03 1.52 2.52 3.42 3.32 3.57 3.71 44.61 
1955 1 .*6 2.50 4.52 1.75 3. 13 3.89 3.49 0 2. 16 5.03 7.01 6.39 42.33 
195* 3.76 5.56 4.73 2.55 2.95 1.77 1 .60 3.23 2. 19 3.40 2.50 6.05 4 1.25 

I9">7 2.43 6.23 1.67 2.67 2.75 4.45 1.06 .95 1.30 2.24 1.99 6.  1 1 33.05 
3.33 2.80 1.38 4.75 1 .25  5.50 2.61 .61 4.03 2.47 6.21 4.20 4 1.54 

. ' 959  6.05 3.48 4 .09 4.98 3.oo .95 .  19  1 .62 4.02 4.90 6.20 2.94 42.42 
1960 3.64 2.02 3.26 4.91 2.62 1.49 . 12  2.71 1.05 2.20 6.O0 2.50 32.00 
I96t 3.55 8.  V 2.85 4.95 2.60 . 27  1.50 .40 5.53 3.69 4.55 5.15 43.59 

1962 2.70 2.39 4.06 3.75 4.22 1.77 1 .09 2 . 30  1.30 3.55 5.  14 4.65 37.60 
196 i  2.85 3.72 3 . 29  1  .80 • .60 5.65 » .61 )  . 25  1.60 1.05 3.90 2.45 30. 76 
1964 5.95 2 . 50  4 . SO 3.55 7. 15 0 .89  2.; 5 1 .50  2.75 4.45 3.90 6.20 55.39 
1965 5.35 6.  »5 J .  65 4.45 1 .60 3.33 .90 2.62 4.25 .55 4 .60 3.50 39.35 
IV66 4 .50 2.90 3.(<5 2.05 2.50 4. 10 • .50 2.70 .20 3.05 5.65 3.95 36. 15 
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FUNCTIONAL CONSIDERATIONS 

When the burden of perceptual stress imposed by daily 

life becomes too obvious, man changes his environment. As 

he changes he desires a way that is comfortable, diverse, 

legible, and flexible# Often he retreats to the mountains* 

Rudyard Kipling guesses why, 

"Something hidden. Go and find it; 
Go and look behind the ranges. 
Something lost behind the ranges-
Lost and waiting for you. Go 1' 

If man is to be better because of his move, he must 

have comfort, convenience, excitement, danger and safety. 

These qualities can exist in a mountain environment allowing 

man to enjoy a gay mixture of sport, leisure and social 

contract. The architecture can incite these qualities. 

The following notions, since research material is 

lacking, are unparametric. It should be understood that 

future material may be forthcoming which would alter my 

notions to some degree. With this in mind let us consider 

the functional element of the chalet complex. 

THE MAIN BUILDING 

Twenty private rooms will be connected directly to the 

entrance, lobby, managerial and lounge areas# These spaces 

will harbor a double bed, closet and storage space, and a 

possible private sun porch. 



Other connected areas will include kitchen, service, 

mechanical, employee and restroom facilities. 

These areas and the adjoining service spaces of the 

main building will be on one level, whenever possible, since 

a direct contact between receiving and service areas is 

always desirable, 

THE MANAGER OFFICE 

A small office is planned for overnight, daily, or 

weekly room and unit rental. This office will be located 

in the main building for arriving guests. Advance reservations 

would be obtained from Ross Ludding, the director of Glacier 

National Park's chalets in Martin City, Montana. A small 

apartment for the manager would be located adjacent to the 

office. 

FAMILY UNITS 

Away from the main building, yet integrated, five small 

family units will exist having one or two beds, storage and 

closet space and possibly a private sun porch. These units 

will be located some distance from the main building and 

higher up on the site. 

EMPLOYEE HOUSING 

Ordinarily, college students are hired as seasonal 
\ 

employees. It is anticipated that six to eight boys and/or 

girls will require facilities. Double-room units will 

accommodate these employees; no private rest rooms will be 

available. 



GUEST DINING 

When the guest arrives at the chalet he usually feels 

stiff and tired, weary from his hike or horseback ride. 

The first thing he is interested in is refreshment and rest. 

As he enters the main building the guest should seek his 

pleasure unobserved for the most part. After leaving his 

gear, dining facilities will be at his disposal, regardless 

of his income, taste or dress. Customers will be served 

during the day. 

Fifty people will be accommodated in the dining area 

in a less formal yet attractive setting. Big spacious 

windows will not exist per se; however, diners will have an 

outdoor view which will not disrupt their dining. 

EMPLOYEE DINING 

In conjunction with this dining area will be a small 

employee dining room connected directly with the kitchen. 

It will seat about twelve persons. This area will be such 

that seasonal employees will have exclusive use of its 

facilities. This space will be large enough so other 

activities such as dancind, movies and informal gathering 

can take place. Functions of this type will be limited 

due to the difference of employee working hours. 

THE KITCHEN 

The kitchen will be located in the main building. 

Careful design in this area will allow for the efficient 



cooking of fresh, canned, dry and frozen foods. Spaces will 

be provided for storage of these goods so that the maximum 

advantages of the service facilities will be realized* 

Adjacent areas for linen and cleaning storage will be 

integrated with the general service functions. Rest rooms 

will be provided for guests and employees# 

THE UTILITIES 

Apart from the main building will be water and power 

units which will supply fresh water and generated electricity 

to thecomplex. Water will be pumped from either Lake Nooney 

of Lake Vfardeman. 

RECREATIONAL FUNCTIONS <a, 
As a part of the guest activities, sponsored and non-

sponsored hiking will be available. Horseback riding and 

fishing will be available. No swimming pool facilities 

will be offered. 

i 

HITCHING RACK 

A series of timber supports will serve to keep the 

horse activity, when passive, organized and unpretentious 

away from the main complex. The area must have adequate 

space for twenty to thirty horses with additional room for 

the loading and unloading of pack-trip materials. 

TRAIL CRSW BUILDING 

This single unit will be located one mile distance frcn 

the main chalet area. Seasonal employees, usually college 



students, who are hired to maintain trail, will live here 

and direct their activities from this area. 

No sales areas for souveniers, special equipment or 

clothing will be available. 

OTHER 

Often designers pass over rodent control features, 

which are of ultimate importance in the design scheme. 

Since the chalet is open for approximately two to three 

months during the year, varmint damage can be extensive. 

If controlled, rodent populations cannot contaminate food, 

linen, and sleeping quarters. 

A new trail would be developed adhering closely to 

Glacier Park's practices for trail construction. This now 

section would branch off the east-west Boundary Trail, 

swinging slightly southwest toward the ridge where the site 

is located (See map no. 1$)9 
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AESTHETIC CONSIDERATIONS 

Can aesthetics be considered an integral part of 

architecture? Design drawings aa a tool ara the graphic 

manifestation of the far reaches of our imagination. 

Graphics, the symbolic language used by the architectural 

covenant to mean certain things, is the method of expressing 

an aesthetic, because only it designates a conspicuousness 

for the architect's enjoyment and appreciation of the beautiful, 

the exquisite, the choice. 

Often aesthetics "implies highly developed sensibilities 

with acute delight in beauty of color, line, sound, texture, 

and the like, and a violent distaste for the ugly, shapeless 

and discordant."10 Aesthetics as an abstruce concept implies 

more than this, at least with regard to architecture. It 

includes in its scope seeing, hearing, tasting, smelling, 

touching, all these integrated into a single simultaneous 

feeling. 

Graphics, although a beautiful expression of architectural 

ideas is not the final statement of architectural aesthetics. 

The deed, the building, is the ultimate expression. 

What then guides the designer toward tasteful aesthetics? 

We are taught that the basic elements of design regulate our 

aesthetic considerations. These being: line, direction, 

shape, sige, texture, value and color.^ 



Let us consider these elements and their 

characteristics 

LINE. lines are either curved or straight which suggest 
many varied moods or character# 

DIRECTION. Direction is the relationship of planes, 
or lines, or shapfes, all of which turn our 
attention toward the intended goal. 

SHAPE. Shape is the characteristic of lines which 
define the spaces and forms of our environment. 

SIZE. Size is mainly the difference of measure between 
definitive lines or forms or spaces. 

TEXTURE. Texture is the suggestion of spatial 
relationships produced from line arrangements, 
shading, colors, and whatever which defines a 
vividness of outline due to contrasts of smoothness 
or roughness. 

VALUE. Value is the worth of color ranges which reflect 
or absorb light suggesting volumes. 

COLOR. Color is the property of a visible object when 
light falls upon it. All colors are based on 
the primary qualities of red, blue, and yellow. 
Intermediate colors are merely combinations of 
these primary colors, often with admixtures of 
white, black, or grey. 

As beginning designers, these principles are presented to us 

as a basis for future conceptualizing. As our experience 

increases, these precepts fade, but not entirely, for as 

foundation material, they make room for the development of 

our individual sensitivities, our aesthetics, our architectural 

personality. 

As part of my aesthetic considerations for the proposed 

chalet environment, these elements of design will be used 

to the degree that they are disciplined and appear hannonious 



to the site, the micro-environment, the functions of the 

buildings and the character that the buildings are to express. 

The complex would not be gay or edifying but rather quiet 

and compatible with the site and the environment. Indigenous 

materials such as wood, sand, and stone would be available. 

The complex would neither ignore nature nor be subordinate 

to itj rather it would be bold and legible, yet restrul and 

peaceful, Man in his wisdom would wish to ennoble his 

relationships with nature by building a worthwhile architecture. 

Perhaps it can be said in this way: VJhere the buildiig 

elements are joined, the sharpness of the thinnest whisper 

would not penetrate those areas where its exclusion was 

desired. If beams were tapered, the workmanships would be 

expert. Where wood needed locking, pegs of a counter grain 

would be driven. Ceilings would be high and low for coolness 

and warmth, and the roof shingles would seal out the first 

breath of moisture. If windows were open, the eaves would 

be wide so that nothing of the rain would come in but its 

scent. The floor and wall coverings would complement each 

other, restoring and conserving the energies of the inhabitant. 

A fire would be cupped in rock and sustained above a large 

smooth breast of white ash. 

Have you ever lacked rest or shelter? 

These notions, integrated and linked with the cited 

basic design principles, will dictate the design solution. 

/ 



ECONOMICS 



ECONOMIC CONSIDERATIONS 

Due to the unique geographical features and climatic 

conditions which exist in Glacior National Park, construction 

and operation of any building or group of buildings within 

the Park offers the builder unusual problems. 

In the past, the chalet-construction phase has progressed 

at a sub-normal rate in comparison to usual construction 

practices. Chalets were completed in stages which often 

lapsed into another summer season, consequently, being 

completed after several years of work. Construction of 

the buildings can only take place during the two to three 

month season in which the Park operates. Weather conditions 

can ultimately slow down or stop construction in the high 

mountain areas. Regular Park visitors hiking or riding in 

the vicinity of the international park boundary west of 

Waterton Lake would not be hindered by construction activities 

since the site is located south of the only existing trail. 

After the building foundations had been completed, with 

weather conditions favorable, the framing and closing in of 

the spaces could be rapidly completed. Afterwards, if weather 

conditions were unsatisfactory for exterior work, interior 

work could be accomplished. It is anticipated that all 

construction work would stop in mid-October since snow and 

winds usually force man back to lower elevations. 



Although the existing chalets are in remote areas of 

the Park they are not entirely inaccessible. Construction 

materials can be packed in by horses or mules, carried in 

by a small bulldozer or flown in by helicopter. The majority 

of materials could be stockpiled at the headwaters of 

Cameron Lake in Waterton Park, at the Waterton townsite or 

ferried down Waterton Lake and stored at the U# S. ranger 

station there (See map no. 15) • At any of these areas, 

the materials could then be transported quite easily to 

the site. 

Chalet construction would have to be sponsored by 

government subsidy or by private concession. If a ranger cr 

naturalist were stationed at the chalet in a supervisory 

capacity, government funds would undoubtedly pay for most 

of the construction,, On the other hand, if no ranger or 

naturalist were affiliated with the complex, concession funds 

would then be the source of construction money. The government 

allows certain private enterprises to develop concessions in 

the national parks and only these companies have exclusive 

rights to do business. 

According to Park policy, operational costs are defrayed 

by the concession business itself. The Park officials and 

the concessioner feel that a £0-60$ profit must be made in 

order to protect the economic investment. 



If the chalet complex is to be successful, these 
•jO 

considerations must be carefully scrutinized and followed, 

1. Advertising value 

2. Quality and nature of surrounding amenities 

3. Accessibility 

U. Effect of building layouts. Compactness vs. generous 
spacing 

5. Visibility and/or seclusion 

6. Soil conditions of site 
S 

7. Trail grades 

8. Expansion possibilities 

The success of the building project^ and the economic 

outlay may depend greatly on the good use of these considerations. 

Maintenance is no less important with regard to building 

materials, finish materials, furnishings and decorations 

should require the minimum of care and upkeep. 

Inferior or substandard materials would not be considered 

as proper building materials. In the long run money would 

be saved if good, simple, durable materials of high quality 

were designed into the building scheme. 

No special provisions for winter maintenance will be 

necessary after the chalet is closed. 

If these economic considerations are executed, and in 

turn provide the guest with an architecture that restores 

composure and conserves his energy, he will want to return 

or visit other areas of the Park that offer these accommodations. 



Often he will tell his friends and park officials about 

his stay. In this way, the spirit of our national park 

system and Glacier National Park in particular will be 

promoted. 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

NATIONAL PARK SERVICE 

000O000 

GLACIER NATIONAL PARK 
West Glacier, Montana £9936 

SPERRY AND GRANITE PARK CHALETS 
B. Ross Lading 

Box 157, Martin City, Montana £9926 

SCHEDULE OF RATES 
Effectives January 1, 1967 

(To remain in effect until amended) 

AMERICAN PLAN 
(Lodging and Three Meals) 

Single Bed (Sperry and Granite Park)* $12.£0 
Double Bed (Sperry, only) single person#.••••••••••• 15>.00 

Two people.....•..»••••«•» 23.00 

EUROPEAN PUN 

Lodging: ® 
Single Bed (Speny and Granite Park)...... U«£0 
Double Bed (Sperry, only).... 7.00 

Meals: 
Breakfast: 7:00 to 9:00 AM.••••••••••• 2.2f> 

Choice of juice 
Two eggs, any style 
Choice of ham or bacon 
Choice of hotcakes with butter and syrup, or 

toast with butter and jelly or jam 
Coffee, tea, or cocoa 

Box lunches •••••••••••••• ••••• 2.2£ 

Lunch; Noon hour...•••••••••••••••••••••••••••••••• 2. 2£ 

Dinner: (6:00 to 7:00 PM)..•••••••••••••••••••••••• 3»£0 

Includes: Juice or soup 
Meat 
Potatoes 
Hot vegetable 
Salad 
Bread or rolls with butter 
Dessert 



A LA CARTE 
(Between Heals) 

Soup - per bowl, ••••••••••»• $ 0.l£) 

Sandwiches 

Choese . . * ... .1^5 
Egg, fried, or egg salad . £0 
Tuna. ••••••••••••• . .60 
Peanut Butter. . #^0 
Roast Beef . ... •••••••••••• .75 
Ham.... ••••••• .70 
Turkey. 70 
Toasted sandwiches.... .«•••••• .10 extra 

Kool-aid •••••••••• •••••••••••• 10 
Coffee, per cup .15 

per 2-cup pot........... .25 
Hot chocolate. .25 
Tea, pot .25 
Tomato Juice, 5 oz. glass. .25 
Fruit Juice, 5 oz. glass...... ••••••••• .25 

Pastries 

Cookies.••••••••••••••••••••••••••••••••.....••• .05 each 
Cake 35 
Pie, home made... •••••••••••••••••••• '.35 

Bread or roll and b u t t e r . . 2 5  

The rates are to remain in effect until changes are 
approved by the National Park Service. 



COST ESTIMATE INFORMATION FOR MATERIALS AND TTPE OF CONSTRUCTION'* 

based on the Marshall-Field Valuation Service 

Calculator Method, 

CLASSIFICATION. Type D: 

Excellent conventional, best cut stone, heavy rafters 

shakes, tile, skate etc. for exterior 

Excellent interior materials 

Excellent lighting and plumbing 

$2,05/cu, ft, or $18,214./ sq, ft, 

(average cost based on actual construction) 

67 
REFINEMENTS 

Fireplace, type-good $£00 

Porches, type-small 1/2 to 2/3 base cost 

Space heater. $1.66/sq. ft. 

Re fri ge rati on. $1•10-$1,8 0/sq.ft, 

LOCAL MULTIPLIER Western Section-$0,99 x Total Cost 

Total cost per square foot: 

$18.2U + $1.66 + &L.U0 + $1.0U = $22.3k + $7.78 
i . 

1/3 for porch - $30*12 

TOTAL ESTIMATED COST/SQ. FT, $30.12 
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avHMAJzr 

As man discovers the beautiful and 
bountiful land of our National Parks, 
whether by automobile5 horseback or 
foot, he realizes America* s 
striking contrastsc 

Perhaps the back countiy offers the 
greatest portions of r&beauty to him. 

If man io to enjoy these majestic and 
liiagnificent areas ho must occasionally 
pause and restore his composure and 
energye A chalet offers such a pausec 

It is a temporary stop to loosen boots, 
rest core bones, drop one:s gear, 
eat a meal and rest* 

This is the pause which restores. 

Revived, mil leaves the chalet 
to continue his adventures in the 
back countiy, observing, tasting 
and digesting the other areas of 
the National Park, the property 
of the People« 

\£mf 
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