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A GBOLOGICAL RECONNAISSANCE IN NORTHERN IDAHO
AND NORTHWESTERN MONTANA.

By F. C. CaLkins.

INTRODUCTION.

During the field seasons of 1903 and 1904, I was engaged, under
the supervision of Mr. F. L. Ransome, in mapping the areal geology
of the Ceeur d’Alene district in Montana. The rocks of that district
consist mainly of a thick series of old sediments, in which no fossils
were found and which are presumably of pre-Cambrian age. On all
sides of this known territory lie extensive tracts of land which were
then almost unknown, geologically, but were supposed, from the
fragmentary information available, to be also occupied in the main
by pre-Cambrian sediments. It was believed, indeed, that the Ceeur
d’Alene district lay in the same great zone of pre-Cambrian sedi-
mentation in which lie certain areas in the Rocky Mountains where
stratigraphic studies had previously been made by Messrs. Walcott,®
Weed,? and Willis.c It was primarily with the object of correlating
the Coeur d’Alene section with the ones, not obviously resembling it,
which have been described by those authors, and of observing the
changes undergone by the formations of the Coeur d’Alene district in
their extension to the north and east, that, at the suggestion of Mr.
Ransome, the reconnaissance of which this paper is to give an account
was undertaken.

The field work was begun early in July, 1905, and carried on con-
tinuously until October 1. During this period the exploring party
and its camp equipage were transported by means of saddle horses
and a pack train. In October this work was supplemented by foot
traverses along the main line of the Northern Pacific Railway be-
tween Thompson Falls and Dixon, and in Missoula Valley and the

@ Walcott, C. D., Pre-Cambrian fossiliferous formations: Bull. Geol. Soc. America, vol.
10, 1899, pp. 199-244; Algonkian formations of northwestern Montana : Bull. Geol. Soc.
America, vol. 17, 1906, pp. 1-28.

bWeed, W. H., Description . of Little Belt Mountains, folio (No. 56) : Geol. Atlas
U. 8, U. 8. Geol. Survey, 1899; Fort Benton, folio (No. 55) : Geol. Atlas U. 8., U. S.
Geol. Survey, 1899 ; Geology and ore deposits of Little Belt Mountains: Twentieth Ann.
Rept. U. 8. Geol. Survey, pt. 3, 1900, p. 257 et seq.

¢ Willis, Bailey, Stratigraphy and structure, Lewis and Livingston ranges, Montana
Bull. Geol. Soc. America, vol. 13, 1902, pp. 305-352.
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8 ) RECONNAISSANCE IN IDAHO AND MONTANA.

hills north of it. An idea of the extent and location of the area
studied may be gained from the index map (fig. 1), and the amount
of observation upon which this report is based may be roughly esti-
mated ‘from an inspection of the main routes of exploration, which
are shown on Plate I. It will be evident from a comparison of the
time employed with the area surveyed that the work was necessarily
of a relatively hurried nature, and this must serve to explain the lack
of completeness and finish in the results obtained.

The purposes formulated at the inception of the undertaking
were substantially .accomplished. The stratigraphic divisions of the
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Fraure 1.—Index map showing location of area described.

Ceeur d’Alene section were traced northward and eastward, most of
them to the boundaries of the area covered, and others to gradual
disappearance. On the north, connection was made with a zone
studied during the season of 1904 by Dr. R. A. Daly,* of the Cana-
dian Survey, and on the east a junction was practically attained with
an area studied simultaneously by Mr. Walcott. Correlation of the
Ceeur d’Alene section with sections worked out by Mr. Walcott was
made, thus fixing certain horizons in the stratigraphic column over
a very extensive area. The season’s work of Mr. Walcott, fortunately

e See geology of the western part of the international boundary: Summary Rept. Geol.
Survey of Canada for 1904, 19035, pp. 91-100.
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providing a conrecting link between the Ceeur d’Alene section and
those farther eastward previously described, enabled him to make
correlations between the different Algonkian sections of a vast area
in Montana, Idaho, and British Columbia, and to show the applica-
bility throughout this region of the term Belt “terrane,” applied to
the Algonkian in that part of the region first carefully studied.

In both field and office I was efficiently assisted by Mr. D. F. Mac-
Donald, and the work of examining mines and prospects was dele-
gated in greater part to him. The brief account of the region’s min-
eral resources appended to this report is substantially similar to one
prepared for Bulletin 315, with the addition of some information
concerning recent developments, and of some details which it was
deemed advisable to omit from the sketch that appeared in that
bulletin.

The report has profited by the criticisms of Mr Ransome, who care-
fully read the manuseript, and. to whom my thanks are offered for -
many helpful suggestions.

Acknowledgments are due to many owners and managers of mines
and prospects in the region examined, who, without exception, freely
offered facilities for inspection of the properties in their charge.

Mr. Leiberg, the owner of much land on the southwest shore of
Lake Pend Oreille and of prospects on Little North Fork of Ceeur
d’Alene River, devoted a day to guiding us about the vicinity of
Chilco Mountain and supplied considerable information concerning
the geology in the vicinity of the lake. For his assistance cordial
thanks are tendered.

Acknowledgments are due also to the courtesy of Mr. F. J. Whitney,
passenger traffic manager of the Great Northern Railway, and of Mr.
A. M. Cleland, general passenger agent of the Northern Pacific Rail-
way, who most obligingly furnished detailed maps of the portions of
their respective lines which cross the region surveyed.



CHAPTER L

GEOGRAPHY.
GENERAL PHYSIOGRAPHIC RELATIONS.

The traveler who crosses the continent on the Great Northern Rail-
way is continually surrounded by mountains from the time he enters
a breach in the wall of the eastern front of the Rockies, which looks
out over the ocean-like expanse of the Great Plains, until, near the
city of Spokane, he reaches the eastern border of that arid and mo-
notonous tract known as the Columbia Plain, which he must cross
before entering the forest-covered Cascade Range. In this part of
his journey he will have traversed a relatively narrow section of the
main chain of a mountain system which extends almost unbroken
from the extremity of the Alaska Peninsula to Cape Horn. South
of his line of travel this essentially mountainous zone gradually
“broadens. It is limited on the east by the Great Plains and is sepa-
rated on the west from the continuous chain of the Cascade and Sierra
Nevada ranges by a region in which well-defined and comparatively
short ridges divide broad stretches of barren plain. Almost imme-
diately north of his route it expands abruptly on the west. The
northern boundary of the Columbia Plain is a sinuous line, the aver-
age direction of which is nearly east and west, and which does not
depart greatly from the forty-eighth parallel of latitude. It marks
the southern limit of a tract occupied by mountain ridges of moderate
and approximately uniform elevation. North ‘of this boundary the
western mountains of the North American continent form a zone
divided into subordinate groups by some great valleys but inter-
rupted by no areas of level ground at all comparable in magnitude
with the Columbia Plain.

The attention of the reader may now be narrowed to the area
bounded on the north and south by the forty-ninth and forty-seventh
parallels of latitude, on the east by the Great Plains, and on the west
by the meridian of Spokane. This area includes the field of this
reconnaissance and contains, in addition, parts of the great physio-
graphic divisions that border it.

The mountains of this area are divisible into groups of at least two
orders of magnitude. For most of the region the task of outlining
these groups and of putting their nomenclature, which was long con-
fused and illogical, into orderly form has been admirably accom-

10



GENERAL PHYSTIOGRAPHIC RELATIONS. 11

plished by Daly.c Daly’s paper appeared after my return from the
field, but, having recognized in the area which I had explored essen-
tially the same major physiographic units that Daly has pointed out,
I was prepared to accept his conclusions in all essential particulars.
He has placed under material obligation all who are interested in the
geography of the northwestern part of the continent.

As Daly has shown, the limits of the natural orographic groups of
this region ,are certain major valleys. The mountains comprised
within the area outlined above are divided into groups of the first
order by two linear depressions of remarkable length. As each is
occupied not solely by one stream but by numerous streams and lakes,
they can not be designated, as are most topographic features resem-
bling them in form, by the term “ valley ” coupled with the name of
ariver. Daly applies to them the term “ trench,” which well connotes
their comparative uniformity of cross section and their approximate
straightness. :

The more eastern of these depressions, which limits a long and nar-
row orographic zone that Daly. calls the Rocky Mountain system,
he has named the “ Rocky Mountain trench.” This extends as “a
narrow and wonderfully straight depression” in a northwesterly
direction for about 800 miles from the head of Flathead I.ake.
South of this lake the depression does not continue with so char-
acteristic and regular a form, but it seems best to consider, for reasons
which will presently be discussed, that its role as a boundary between
mountain groups of the first rank is taken up by a zone of low land
occupied by Flathead Lake, part of Flathead River and Jocko Creek,
and, south of the region here considered, by Bitterroot River.

The more western depression, named by Daly the ¢ Purcell trench,”
joins the Rocky Mountain trench about 200 miles north of the inter-
national boundary, and is considered by him as terminating at the
south near Bonners Ferry. But it seems more reasonable to consider
it as extending at least to the southern end of Lake Cceur d’Alene,
about 80 miles south of Bonners Ferry. It is true that the southern
part of the “Purcell trench,” if the application of the term be
so extended, has not the striking regularity of the more northern
part, but it is none the less a definite and persistent zone of depres-
sion, remarkable for the discordance of its direction with the prevail-
ing trend of the major streams.

Each of the three orographic divisions marked off by the Purcell
and Rocky Mountain trenches is distinguished by certain broad char-
acteristics, which may be indicated briefly before proceeding to a
more detailed description of the area in which the geologic recon-
naissance of 1905 was carried on.

s Daly, R. A., The nomenclature of the North American Cordillera between the forty-
seventh and fifty-third parallels of latitude : Geog, Jour., vol. 27, No. 6, June, 1906, p. 586.



12 RECONNAISSANCE IN IDAHO AND MONTANA.

The easternmost of these divisions 1s that designated by Daly the.
Rocky Mountain system,” and is comprehended between the Great
Plains and the Rocky Mountain trench. It is characterized by a
development of the principal streams chiefly in a longitudinal direc-
tion, which-south of the forty-ninth parallel is about north-northwest.
In consequence of this the belt consists of a number of overlapping
ranges having the same direction, the principal ones being the Lewis,
Livingston, and Galton, near the international boundary, and the
Kootenai, Mission, and Swan ranges, farther south. The topography
of these ranges i generally bold, and elevations of 8,500 to more than
10,000 feet are attained by many of their peaks. Daly does not in-
clude the Mission Range in the Rocky Mountain system; his map?
shows this range as separate from the grander division on the east.
But, as has been suggested on a preceding page, it is to some extent
a matter of choice whether we shall consider the Rocky Mountain
trench as continued southward by the depression containing Flathead
Lake and part of Jocko Creek or by the valley of Swan Rlve1 To
me, who have not had the advantage of actual observation in the

- critical .area, there seem to be two reasons for preferring the former

alternative. In the first place, the first-named depression, so far as
can be judged from available maps, continues much farther south
than the second, and is therefore of more practical use. In the sec-
ond place, the Mission Range is closely allied to the mountains east
of it by proximity, by identity of trend, and by being strongly con-
trasted in the last-named respect with the far less rugged elevations
west of the main Flathead River.

The next great division west, lying between the Rocky Mountain
and Purcell trenches and comprising the Ceeur d’Alene, Cabinet,
Flathead, and Purcell mountains, has a less strongly accentuated relief
than Daly’s “Rocky Mountain system.” Except in a part of the
Cabinet Range, few of its peaks notably surpass 7,500 feet, and on the
whole only a small proportion of its summits attain 7,000 feet. The
more important stream valleys, in contrast to those of the eastern
zone, have an average direction of about west-northwest, and it is these
streams that form the boundaries between the chief subdivisions
worthy to be distinguished by separate names.

The great orographic division immediately west of the Purcell
trench is designated by Daly the Selkirk system. As defined by him,
it is bounded on the west by a section of the Columbia River valley
having a nearly meridional direction, and on the south by the Colum-

@ Daly’s definition of that system is at variance with the usage prevailing in the United
States and embodied in a recent decision of the United States Geographic Board. This
makes the term embrace the whole of the mountainous region north of the Colorado
Plateaus, which is limited on the east by the Great Plains and on the west by the Great
Basin and the Columbia Plain.

® Daly, R. A., The nomenclature of the North American Cordillera between the forty-
seventh and fifty-third parallels of latitude : Geog. Jour., vol. 27, No. 6, June, 1906, p. 588.
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bia Plain. But the latter part of the definition is hardly adequate and
~ leaves one in doubt as to just how far south the Selkirk system should
be considered to extend. East of longitude 117° 30’ the border of the
Columbia Plain, although rather sinuous, has a general direction more
nearly north-south than east-west. It therefore approaches the line
of the Purcell trench. But so far as I am aware these two great
natural boundaries do not quite meet. Still, as the height of the hills
between them diminishes southward at the same time that their
breadth decreases, it is perhaps sufficiently definite to consider the
Selkirk system as gradually tapering to an end somewhere near the
southern end of Lake Cceur d’Alene. It would thus include a group
“of hills lying south of Spolkane River between Spokane and the lake. -
The topographic character of so much of the Selkirks as was seen
during the work on which this paper is based is in general similar to
‘that of the mountains between the Purcell and Rocky Mountain
trenches. Near the boundary they are moderately rugged and attain
to heights of nearly 7,000 feet, but south of Spokane River they are
gently rounded and few of their summits rise higher than 5,000 feet
above sea level. The major drainage lines north of the valley of
Clark Fork of Columbia River trend north and south, but in the
southernmost part of the system they trend nearly east and west.

PRINCIPAL TOPOGRAPHIC FEATURES.

LY

GENERAL STATEMENT.

The field covered by this reconnaissance lies, as the map forming
Plate I shows, almost entirely within the great zone comprised be-
-tween the Purcell and Rocky Mountain trenches. It slightly over-
laps the Purcell trench at the west, but does not, on the other hand,
comprise the “ Flathead Mountains ” of Daly, which lie east of the
Cabinet Range and west of the Rocky Mountain trench. The main
physical features of this field will now be enumerated and described.
The limits and character of the mountain ranges will first be set
forth, and then some of the principal features of the drainage will be
‘considered. '

MOUNTAIN RANGES.

CEUR D’ALENE RANGE.

Definition—The Coeur d’Alene Range is the southernmost in this
region. The definition of its limits has not been generally agreed
upon, so that the one put forth here may be considered as provisional.
The use of the term here adopted is that suggested by Lindgren,s
who defines the range as extending from Lake Pend Oreille at the

@ A geological reconnaissance across the Bitterroot and Clearwater mountains in Mon-
tana and Idaho: Prof. Paper U. 8. Geol. Survey No. 27, 1907, p. 23, -
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northwest to the vicinity of Lolo Pass, beyond the southern limit of
the area shown on Plate I. Its form is rudely triangular. Its south-
ern poundary is rather vague, but should probably be considered as
formed in greater part by the rim of the drainage basin of Clear-
water River. For a short distance near its southwest corner it ad-
joins the Columbia Plain, but most of its western boundary is con-
stituted by the Purcell trench. Its northeastern border is considered
as being formed by the valleys of Clark Fork, Flathead River, and
Jocko Creek. o ,

The watershed of the range, as thus defined, forms a divide between
Clark Fork of Columbia River and the main trunk of that stream.
Its two versants are extremely unequal in area, the northeastern
being .drained by short creeks that flow directly into Clark Fork
and. Flathead River, and the southwestern by several long and much
ramified streams whose waters are gathered into Spokane and Snake
rivers. '

Character—As a whole the Ceeur d’Alene Range has a less diversi-
fied relief than the ranges north of it. Viewed from high stations
it shows a rather monotonous expanse of ridges that are nearly equal
in height and have nearly level crests without markedly prominent
summits. Its general aspect is therefore similar to that of a maturely
dissected plateau. The general level of this upland, in its central and
highest part, is a little above 6,000 feet, although a few of its peaks
_ rise nearly 7,000 feet above the sea. To the west the general equality
of summit levels is not so marked, for the valleys have been more
extensively cut out, so as to destroy any regularity of level that the
ridges may once have had. About Pend Oreille and Ceeur d’Alene
lakes few of the summits are more than 5,000 feet high.

CABINET RANGE.

Definition—The Cabinet Range is here considered as extending
from Bonners Ferry southeastward to the junction of Jocko Creek
with Flathead River.. Its boundaries, in the part with which a rela-
tively thorough acquaintance was gained during this reconnaissance,
are quite definite. Its west side is bordered by the Purcell trench;
and its southwest side by the nearly straight valley occupied mainly
by Clark Fork of Columbia River and partly by Flathead River.
The character of its most eastern part was not so thoroughly learned
and its boundary on that side is apparently less definite. It seems
reasonable to follow Daly in considering the southern part of its
eastern boundary as constituted by the valley of Little Bitterroot
River with a short portion of Flathead River, and the northe/rn part
by the valley of Fisher Creek.

Character.—The Cabinet Range as a whole is somewhat loftier
‘than the Ceeur d’Alene Mountains, and far more diversified in
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character. It is divided into two fairly distinct portions by a north-
south valley or trench, near whose center lies Bull Lake. The portion
of the range west of this trench is of the dissected plateau type, but
because of the hardness of the rocks from which it has been carved
and the intense alpine.glaciation to which it has been subjected the
details of its sculpture are highly picturesque. The most rugged
scenery in this section of the range is found about Scotchman Peak
and to the east of it, where the country rock is quartzite. The north-
ern, eastern, and western faces of the peaks in this vicinity overlook
great amphitheaters, from many of which the summits are not
directly accessible. )

The valley that divides the range affords an easy-graded wagon
route from Smeads Crossing to Troy. It is broad compared with
its length, except along the lower part of Bull River, and its highest
part is only about 700 feet above Clark Fork of the Columbia. The
pass is in an area of moraines, south of which are extensive meadows
whence the waters of the united forks of Bull River flow southward.
Just north of the divide lies Bull Lake, draining through Lake Creek
northward, although erroneously shown on most maps as draining to
the south. The depth to which the range has been channeled by
this transverse valléy is emphasized by the fact that some of its
highest and most jagged peaks overlook the valley on the east.

It is in the portion of the Cabinet Range extending about 25 miles
southeastward from Bull Lake that one finds the most impressive
alpine scenery of the region. Even in distant views from the
heights of the Ceeur d’Alene Mountains or of the Purcell Range
the superior elevation and deeply serrate sky lines of the mountains
in this vicinity set it in striking contrast with the surrounding ex-
panse of lower and more even-crested ridges. What is believed to
be the highest summit of the range, its elevation being estimated
barometrically as between 8,500 and 9,000 feet, is Bear Peak, which
rises at the head of Bull River. Toward this stream it presents a
smooth and moderate slope, but its northern and eastern faces are
deep cirques with precipitous sides. In the northern cirque is a
small glacier, a remnant of those which once flanked all the higher
peaks of the region.

A number of lofty and rugged peaks are aligned to the south of
Bear Peak, and it is rivaled in height—possibly surpassed—by Great
Northern Mountain, near the southern end of the column, which
also seems to carry a glacier. Near the head of Fisher River the
average level of the crests diminishes abruptly by aboit a thousand
feet, and a topography of pyramids and spires gives way to monoto-
nously level and gently rounded ridges like those characteristic of
the Ceeur d’Alene Mountains. Southeastward from this pass the
range was not explored. but, to judge from maps and distant views,
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it seems that the mountains diminish further in height and become
more and more dissected by low-grade valleys.

PURCELL RANGE.

Definition.—The Purcell Range, as defined by Daly, trends about
north-northwest. It is for the most part bounded on the east by the
Rocky Mountain trench and on the west by the Purcell trench, the
remainder of its boundary being defined by the valley of Kootenai
River from Gateway, where it leaves the former trench, to Bonners
Ferry, where it enters the latter. That minor portion of it which
lies in the United States is embraced by the great bend of Kootenai
River between the points where it crosses the boundary.

Character—This southern portion of the Purcell Mountains is
divided into three subdivisions by Mooyie and Yaak rivers. '

West of Mooyie River, between its valley and that of the Kootenai,
- 1s a range trending almost due north and south and having compara-
tively simple topography. About 5 miles south of the international
boundary this range is crossed by one of the remarkable flat-bottomed
low-grade valleys so numerous in the region. The crests of itsridges
are comparatively even in height and bear no conspicuous peaks.

The mountains dividing the Mooyie from the Yaak drainage are
in greater part of a gentle character and are heavily wooded where
they have not been swept by forest fires. The main divide, however,
from a short distance south of the international boundary to Mount
Ewing, several miles farther south, 1s a somewhat more elevated,
rocky ridge, and at the south end of the chain is also a group of
jagged summits. The maximum elevation of the range is about
7,500 feet. : .

The mountains east of Yaak River have the same general character
as those west of it.  The divide, surrounding the broad basin of
Yaak River, comprises most of the higher points, of which at least
one exceeds 7,500 feet in height.

MAJOR DEPRESSIONS AND DRAINAGE FEATURES.
PURCELL TRENCH.

The ground plan of that portion of the Purcell trench which lies
* south of the forty-ninth parallel is rudely indicated on Plate I by
the tint appropriate to the Quaternary deposits that cover most of
its bottom. This part of the depression varies considerably in
width and topographic character. On the basis of these variations
it may be considered as comprising four sections, which, in order
from north to south, extend respectively (1) from the forty-ninth
parallel to Bonners Ferry, (2) from Bonners Ferry to Lake Pend
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Oreille, (3) from Lake Pend Oreille to Spokane River, (4) from
Spokane River to the south end of Lake Ceeur d’Alene.

+ The northernmost section, between the forty-ninth parallel and
Bonners Ferry, where I{ootenai River enters the trench, has a flat,
marshy bottom 2 or 8 miles wide, bounded on either side by mountains.
Those on the west-rise abruptly, while those on the east slope more
gently at the south but precipitously at the north. In the flat bot-
tom Kootenai River ordinarily meanders between reedy banks, with
_broad windings and glassy surface, but in time of freshet it floods
the entire valley from one mountain wall to the other.

From Bonners Ferry to Lake Pend Oreille the trench has the
same topographic character as to the north, but is not occupied by
any master stream. The northern part is drained by a small tribu-
tary of Kootenai River, the southern part drains into the lake by
way of Sand Creek, and the middle part is drained by Pack River.
This stream, remarkably enough, flows directly across Purcell trench
and, making its way eastward to Lake Pend Oreille through another
low-grade valley, cuts off from the main Cabinet Range a triangular
mass of hills.

South of the lake the trench is neither so regular nor so definitely
bounded as it is northward. The hills on either side are lower than
to the north and are broken by several broad, level-bottomed valleys.
The width of Rathdrum Valley diminishes near Cocolalla Lake to
about a mile, then expands to about 9 miles in the gravelly plain
that embraces what are locally known as Rathdrum and Eightmile
prairies.  This “prairie” section has no surface drainage except
Clark Fork. In several canyons that open into it are small lakes,
the waters of which seep into the great sheet of gravel that holds
them back, and doubtless finally make their way into Spokane
River, whose valley forms a broad avenue into the great plain of the
Columbia.

South of Spokane River the Purcell trench, somewhat constricted,
is occupied by the main body of Ceeur d’Alene Lake, on either side
of which rise rounded hills, with high terraces of basalt on their
flanks.

KOOTENAI VALLEY.

The valley of Kootenai River east of Bonners Ferry is markedly
different in character from the Purcell trench. The part lying
within the field of this reconnaissance is nearly all narrow as com-
pared with the Purcell trench, and for most of the distance between
Gateway and Bonners Ferry the turbid pale-green waters of the
stream flow swiftly between steep rocky banks. Not everywhere do

« See Sandpoint and Rathdrum sheets, Lopographic Atlas U. 8., U. S. Geol. Survey.
8$2786—Bull. 384—09——2
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the canyon walls rise to a great height, for a broad terrace, partly
cut in rocks and partly built of gravel and sand, is generally de-
veloped at a height of several hundred feet above the river. From
Libby to the east side of Lake Creek valley, however, the slopes
rise steeply from the water’s edge to a height of several thousand
feet, and near the middle of the gorge thus formed there is a low
cataract in the river. Where the broad v‘llleys of Lake Creek and
Libby Creek enter from the south are expansions Whlch afford room
for the towns of Troy and Libby.

CLARK FORK—-FLATHEAD VALLEY.

The boundary between the Cabinet and Ceeur d’Alene ranges is the
nearly straight depression extending from Lake Pend Oreille south-
eastward to the mouth of Jocko Creek. The greater part of this de-
pression is occupied by Clark Fork of Columbia River, but the por-
tion east of the mouth of the stream locally known as Missoula River,
which joins the Flathead at a right angle, is occupied by Flathead
River. The depression between the two ranges mentioned may there-
fore be referred to as the Clark Fork-Flathead Valley.* This valley
1 somewhat similar in character to that of Kootenai River, but its
sides have on the whole rather gentler slopes. For some miles east
of .Pend Oreille Lake the bottom lands are broad ‘and are often
flooded in time of freshet, and térraces at various levels up to about
a thousand feet above the river are very extensively developed as far
east as Smeads Crossing. There the valley is somewhat constricted,
but broadens eastward and becomes several miles wide at Thompson
Falls. Between this expansion and another known as Horse Plains
there is an imposing gorge, with cliff-like walls on either hand.
Above Horse Plains, also, the sides of the valley are rugged, steep,
and close together, until they subside and separate in the gently
rolling country of the Flathead Reservation.

CEUR D’ALENE VALLEY.

The valley occupied by the main trunk of Ceeur d’Alene River and
its South Fork is a remarkably straight depression, whose position
was probably determined by easy erosion along a zone characterized by
extensive faulting. At Kingston the North Fork, which is consider-
ably larger than the South Fork, enters this depression. Below the
junction the valley becomes on the whole gradually broader down
to its mouth at Ceeur d’Alene Lake, and its floor, in this lower por-
tion, is one great expanse of meadow land, which is annually
flooded by the river. At the mouths of many of the ravines that enter

aThe United States Geographic Board, in a recent decision, has made the name of Clark
Fork of Columbia River applicable to the streams now known as Missoula River, Hell-
gate River, Deer Lodge Creek, and Silver Bow Creek.
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it there are small lakes, precisely similar in character and origin to
those about the borders of Rathdrum Prairie. (See p. 17.) The
valley of the South Fork is for the most part rather broad, although
it passes through a gorge between Mullan and Wallace, while the

valley of the \TOIth Fork is of canyon-like dimensions through most -

of its course, but ‘contains’ some expanded parts about half a mile
wide. Tt is far more tortuous than the South Fork Valley, probably
owing to the lack of the directive influence of great faults.

MISSOULA RIVER VALLEY.

The valley of the stream known as Missoula River is one of the
larger depressions of the region. That portion which lies between
the mouth of St. Regis River and the basin in which the town of
Missoula is situated is as a whole relatively broad and open.

The present channel of the river, hewever, is a steep-sided and
tortuous canyon intrenched in the bottom of a wider valley floor
developed in an earlier stage of topographic history. Near the mouth
of St. Regis River the Missoula, turning sharply to the right, enters
a profound and steep-sided gorge, by which it crosses the northern
part of the Coeur d’Alene Mountains and joins FFlathead River.

The principal tributary of Missoula River in this region is St.
Regis River, which heads near Sohon Pass and flows in a rather
narrow and relatively straight canyon. This stream is followed to
its head by the Ceeur d’Alene branch of the Northern Pacific Railway,
which, after crossing a high and difficult pass, descends to the va]ley
of the South Fork of Ceeur d’Alene River.

LAKES.

The region has innumerable lakes, of which the great majority
are small glacial tarns in high amphitheaters. Only the two large
lakes of the western part of the mountains deserve especial notice.

- Both Lake Cceur d’Alene and Lake Pend Oreille have the topo-
graphic character of drowned valleys with several ramifications.
Both are held in on the west by gravel dams. Their shores are con-
stituted in part by cliffs of rock that plunge as precipitously beneath
the water as they rise above it (Pl. II, 4 and B); in part by more
gentle rock slopes or shelving beaches of shingle. The principal
streams entering them are forming deltas, which indeed constitute
the valley bottoms for some miles upstream from the lakes. All
these features are well illustrated in Pend Oreille Lake. The south-
ern arm has a somewhat fiordlike character, although its walls are
broken by many canyons with gently sloping sides: The south shore
~of the eastern arm is precipitous, but much of the western portion of
-the lake is bordered by gravel beaches, The meadow lands at the
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head of the lake have all the characteristics of a true delta, which
the river, divided into three branches, overflows when swollen by
melting snow. - '

CLIMATE AND VEGETATION.

The climate of northern Idaho and northwestern Montana is simi-
Jar in general character to that of the other northwestern interior
States. The year is divided into a dry and a wet season, the former
beginning near October 1 and the latter about June 15, but they are
not sharply marked off from each other. Thunder showers were
frequent in July, 1905, and occasional rains may be expected in any
of the summer months. The summers are exceptionally mild and
agreeable, the days being never oppressively warm and the nights
always cool. Conditions are favorable for efficient field work from
about July 1 to October 1, after which considerable snow is likely
to fall on the hills, while in November it may begin to lie in the val-
- leys. Snow does not persist throughout the year upon any slopes
much exposed to the direct rays of the sun, but on the steep northern
faces of many of the higher peaks it forms perennial banks, and,
as already mentioned, one or two small glaciers yet linger in the
Cabinet Range. This fact is somewhat remarkable inasmuch as far
higher peaks in west-central Montana have long been free from
glaciers. There is little difference of latitude or of temperature in
the two regions, and the longer persistence of glaciers in the Cabi-
net Range is probably due to its receiving a larger amount of
precipitation.

The region was once heavily clothed with coniferous forest, but
is now devastated by fires, which yearly throw a veil of smoke over
the land during the summer months. '

The character of the primeval forest varies according to latitude,
altitude, and conditions of exposure. The size of the trees decreases
toward the north, and while on the slopes of the Ceeur d’Alene Moun-
tains trees 2 or 3 feet in diameter are not uncommon, along the inter-
national boundary the lancelike trunks of tamarack, spruce, and
lodgepole pine, few of which are more than a foot in diameter, consti-
tute most of the forest.

The terrace lands of the principal river valleys support great open
groves of yellow pine and tamarack, almost devoid of underbrush,
that have a stately, parklike beauty. The adjacent mountain slopes
bear a denser cover of fir, spruce, and tamarack, which with increas-
ing elevation gives way to open growth of small, regularly formed
spruces underlain by an often luxuriant carpet of grass.

The fires have perhaps made their most severe ravages in the west-
ern part of the area. Some decades ago the hills about Lake Pend
Oreille were extensively burned and the forests have here been re-
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placed in great measure by a cumbrous growth of brush. The val-
ley of Mooyie River from the boundary to its mouth has suffered
more recently. At the time my party passed through it in 1905
there were to be seen only a few forlorn remnants of a once contin-
uous forest, and even these were in course of destruction. To the east
of this valley, however, in the drainage of its tributaries and those
of the Yaak, is one of the largest areas of virgin forest in the region.
From the higher points of the Yaak-Kootenai divide a broad expanse
of forest-clothed ridges extends on every side. The timber of this
area, however, is the least marketable in the entire region, and its
greatest value to future generations must probably consist in the
shelter it affords to game and fur-bearing animals and its efficiency in
conserving the rainfall of a great part of the Kootenai drainage
basin. At the present time it constitutes part of the Kootenai Na-
tional Forest.

INDUSTRIES.

In spite of comparatively good railway facilities, the mountainous
region with which this report is concerned has but a sparse popula-
tion. The people are occupied with agriculture, lumbering, and min-
ing, but none of these industries is being pursued very extensively
or systematically.

.Lumbering supports large sawmills at Sandpoint, Bonners Ferry,
and other points on Clark Fork, but an abandoned mill, once operated
by power from Thompson Falls, bears witness to a decline in this
line of activity.

Agriculture is pursued to some extent on the terraces of the larger
valleys. The most desirable farm sites seem to be on old delta fans
at the mouths of tributary canyons, where the soil is richer than on
the sands and gravels of the rivers. The crops consist chiefly of hay
and apples, but in places grains and small fruits thrive.

The mining industry of this region, regarded as a whole, is prob-
ably not at present self-supporting. The profits from the one mine
steadily producing at the time of this reconnaissance are presumably
far overbalanced by the labor being spent by prospectors with no
immediate, and in many cases no prospective, results. But the for-
tunes of the mining population are doubtless taking an upward turn.
The high hopes generated years ago by the finding of rich oxidized
ores near the surface gave way, when these bonanzas were exhausted
and there remained only lean sulphides, to a state of discouragement,
from which a healthy reaction is now setting in. The renewal of
activity, guided by conservative principles, which is now taking
place, gives reason to hope that mining in this region will before
many years be put on a firm and profitable basis.
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