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line shadmg, two large, compos1te, glacial catchment bas'
entiated. From the southen; one of these Two Medicine glacle
broadly upon the plain (over the stippled tract) at the last, o
stage, of glama’mon, -reaching* % distance of nearly 40-miles. from.the
ental divide and at one point reaching the limit of extension of
ental ice-sheet which centred in' the Keewatin plateau. The a
by the continental ice is shown by the line-shading of the north-an
of the map. - The high, flat-topped tracts carrying the early

remnants of the highest, or Blackfoot peneplain and of a sec

The late Wisconsin age of the: dr1ft of Two Medicine glacier i
by the freshness of the drift and the uneroded surface of its mora;

. The deposit of early Glacial drift is exposed in a fresh searp
slope of the highest part of a ridge north of Two Medicine lake.

evidence of lorig exposure to,weathering is partlcularly well. marked;“_ The
deposit consists of 150 feet of typical glacial till composed of a reddishclayey
" matrix and pebbles and boulders of white, yellowish, pink, and red qt :
zite, maroon and green siliceous argillite, diorite, and buff and gray élmes one, ’
all derived from the mountains to the west. The pebbles and boul erstr?nl%e, ..
in size from small to masses six feet in length and many are beautifilly - &

Imost entirely removed: by. solu—
triated. The limestone pebbles have been a
tsuon from the upper part of the deposit, though plentiful 15 to 20 feet: below

and redeposfoed has cemented the drift below to a firm, hard, tillite con-
glomerate, which projects in ledges and towers from the steep slope. *

tillite was observed in several of the other exposures where the high-level

drift was thick. The smaller valley next north of this r1dge is 1,000 to 1,200

“feet deep, and contains no glacial drift. .

At the last stage of glaciation, glaciers extended down Lake creek anéi
Cutbank valleys, coalesced and reached 10 miles from the mounta,m fron »

‘ creek

' st
Fra. 1.—View lookmg Westward to Rocky ‘mountains across remnants of- the highe

nt 10 miles east of Duck lake.
%‘Er:ilﬁklf\gloi Ilj‘lewjrl:rp lgzlln nill‘?lgjleag};gxlmd) is cut 400 to 500 feet below these remnants of the

‘high-level plain. (From photograph.) o ‘, | )

' .. - N 1
This ice spilled through gaps in Milk River ridge on the north but barely

( t
| reached the flat top of the old drift at one place 1,000 feet above the present

. . . ' d
Fig. 1, which is drawn from a photograph, is a view looking westwar
N H
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. . ) d
a distance of 20 miles or more from a point on one of the high, flat-toppec ,
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drift- capped remnants of the. Blackfoot peneplain. This shows the whole
40 miles of the mountain front of Glacier National Park, from Chief mountain
on the right or north to Marias pass on the south, rising above the dissected
Blackfoot peneplain. The valley of Middle Fork of Milk river in the middle
ground is cut 500 feet deep in the upturned and beveled shales and sandstones
that underlie this plain, altliough the stream does not head in the mountains
~ and receives no drainage therefrom. In the middle background may be
seen the crest of St. Mary ridge lymg athwart the mountain gorge in which

lies Upper St. Mary lake.
Fig. 2.is a view looking northeastward from a point on the flat top of
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Fia. 2.—View northeastward from Browning-Bibb sta‘g'e—road .on the crest of Milk .

River ridge showing the relations of the second peneplain, in foreground, to a remnant of
the fitst, or Blackfoot peneplain, in background. (From photograph, partly diagrammatic

in forewround )

the main part of Milk River ridge, on a second, lower, drift-capped plain to
a drift-capped remna,nt of the highest plain, 20 miles from’ the mountain
front: .

At the time When this early drift was deposited the ice heading in St
Mary and adjacent valleys evidently extended directly northeastward on to
the Blackfoot peneplain (PL I). By the time of 'the last great extension
of the ice, so deep and broad a trough had been developed west of St. Mary
‘ridge and the Hudson Bay divide that St. Mary glacier, instead of extending

" eastward on to the high-level plain, was diverted northward down St. Mary

valley into southern Alberta. The St. 'Mary lakes now lie 1,600 feet below
the crest of St. Mary ridge. - The ice completely filled the valley and laid a

" lateral moraine upon the early drift which in places forms the upper 200-300 -

feet of the ridge: - In the vicinity of Duck lake, where the crest is lower, the

ice extended a short distance on to the upland, leaving its well-marked
" moraine encircling the lake basin. The ice did not, however, override the
" crest of Hudson Bay divide beyond a point north of Duck lake. At this
point, which is 1,300 feet above St. Mary river, the moraine begins to de-
scend the eroded north slope of the ridge. At the place shown in Fig. 3,
the moraine of the later drift is 200 feet below the flat top of the divide and
a few miles farther northeast it is 400 feet below the crest of the ridge. Thls'
Hudson Bay divide is capped with the so-called quartzite gravel. At somef
places it has the composition of glacial till; and as far eastward as traversed
by the writer, where the gravels had not been removed by erosmn—a chstance
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of nearly 15 miles from the point where the later moraine crossed—striated,
glacial pebbles wére found in the deposit. n ‘

The old drift is exposed in the marginal scarp of the flat top of Swift
Current ridge 1,100 to 1,200 feet above the present stream; in Kennedy
ridge (Pl II), the narrow rémnant of the high divide five miles east of

Chief mountain and 900 feet above the creek on the south; and in scarps at

the top of the slope -east of Belly river, 1,300 to 1,600 feet above this

stream. _ A
That a very long time intervened between the deposition of the earlier

and later drift is eyident'from the topographic relations described: It is

Fre. 8.—View looking eastward from a. point about 4 miles north of Duck lake, show-
ing relations of the terminal moraine ‘of St. Mary glacier, of Wisconsin stage of glaciation,

to the north slope of the Hudson Bay divide on whose top lies pre-Wisconsin glacial drift.

- also clear from the degree of modiﬁcétion of the older drift by‘ weathering.

On: Two Medicine ridge, as already stated, where there is a thickness of 150

- feet of till, and on St. Mary ridge, where there is, in places, nearly 300 feet of .

early drift, the limestone pebbles and boulders have been for the most part
removed by solution from the upper 15 to. 20 feet of the deposit, and the drift
below has been cemented by depostion of calcium carbonate to a hard tillite
conglomerate. The same is true in other places where the deposit is thick.
Where it is thin no limestones are found, they having been entirely removed
by solution. The diorite pebbles are in a state of disintegration and the
glacial strize have heen removed by etching from almost all the pebbles, ex-

* cepting only the densest fine-grained siliceous rocks, the greenish §o-called
argillite. Some of the latter were found 20 miles out from the mountain-
front on the isolated remnant shown in Fig. 2. These are typical glaciated-
~pebbles, some of the stris being as sharp and fine as could be cut by an

engraver’s tool. - . - .
The gravel capping the isolated Horsethief and Landslide buttes, 30 to

40 miles from the mountain-front, is of the same character as that nearer

" the mountains, but we did not find any striated pebbles at these places.

It is evident that a very large amount of erosion of the plains has been
accomplished since the deposition of this early drift. Not only has there been
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g-representmg 2 thlrd stage of peneplanatlon and mto

Amerlca Vol. XXIV 1913 g ; S S T B
Where the streams headed in the mountams almost all traces of the

: ‘ son Bay system by St. Mary river, so that in the Milk River basin are the
N best preserved drift-capped remnants.. Yet even here the amount of erosion
has been great. North of the International boundary no such remnants

and Belly rivers deposits of pre-Wisconsin drift of the Keewatin ice-sheet
have been found by Dawson and McCoNNELL and also seen by the writer
aces in the valley bottoms. This early continental drift is not known

.

drift is down in the valleys instead of on remnants of high-level plains, it
" may be inferred that in the region north of the boundary more erosion had
o . already been accomplished than in Montana, before the -early glaciation
'i . occurred. - It is thus possible, if not probable, that the excavation of St.
Mary -valley below the level of the highest plain was begun before the early

S “capacity of the catchment basin of Two Medicine glacier of the last stage
S - of glacier extension with -that-of. the catchment basin of the ice which de-

,{ ' posited the older mountain drift farther north shows them to be approxi-

[ mately equal, and inspection of the topography also seems to indicate that
the ridges and valleys overridden by Two Medicine glacier were such as to
| C offer about. the same amount of retardation to the ice movement as would
P have been offered by St. Mary ridge when St. Mary valley was 800 to 1,000
P . feet less deep than it is now. Hence I think it must be conceded that St.
. J . - Mary valley has been deepened at least 800-1,000 feet, and that a oqrres-
’ * pondingly large amount of sculpturing of the mountain mass has been aceomp-

lished since the early Pleistocene glaciation.

plain remnants was deposited at a distinet stage of mountain glaciation
intermediate between the glaciation of the highest or Blaclfoot plain and the
extension of the glaciers down on.to the third set of plains at the last, or

Wisconsin, stage.
as conclusive.

UBR&RY oF
“GLACIER NATIONAL PARK

West Glacier. ?-ﬁon_tana )

dlssec’mon of the’ hlghest plain, remnants of Whlch -are’ shown heavﬂy shadedi
-on the map (P1. I), but there also was developed a second;: ~Jower, extenswef \
_flat plain, whose remnants, capped by similar early drift, are shown -6n the
map by a lighter shade. In this were cut valleys several hundred feet deep-

high-level plains have been removed. The mountain waters which would
othertise have been tributary to Milk river have been captured for thé Hud-

are known to the writer, excepting in the vicinity of Belly river. On Oldman -

to be as old as the high-level drift in Montana but from the fact that -this *

‘mountain ice extended eastward on to this plain. A comparison of the .

There are some indications that the drift on the second set of hlgh—level :

The evidence in regard to this, however, is not regarded -
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