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The greatest variation in altitude is approximately 1855 feet in a
horizontal distance of 1% miles between the top of Antelope Mountain and
the Missouri River, although most of the maturely dissected area lies

between an elevation of 3800 and 3325 feet.

Figure 4. Dune sand area (Sec. 22, T. 18 N., R. IE.). Note the
blowouts and hummocky topography.

GLACIATION

There is no evidence of mountain glaciation on the north slopes
of the Big Belt Mountains nor of continental glaciation on the plains
of the map area. But, associated with the effects of continental
glaciation was the development of glacial Lake Great Falls. Calhoun
(1906, p. 30) states that in Pleistocene time a lobe of the Keewatin
ice sheet advanced south out of Canada. Upon reaching the Highwood

Mountains, approximately 36 miles northeast of the map area, the ice
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blocked the Missouri River, thus creating a large glacial lake. This
lake extended southwest into the mapped area along the river channels
and inundated the lower elevations. The lake discharged eastward
through a channel known as the Shonkin Sag, which cuts across the
present drainage lines and the gently sloping plain just norfh of the
Highwood Mountains.

Conclusive evidence as to the maximum depth of this lake was
not found in the map area, but its surface may well have been at least
as high as the 3900 feet assigned.it by Calhoun (1906, p. 30).

Maughan (1961) has shown that the lake, after attaining a 3900
foot maximum level, receded in five successive stages with the stage
at the 3800 foot level being most pronounced. At the 3800f%§£tour a
terrace along the west side of Rocky Reef in Sec..19, T..17 N., R, 1E.
is interpreted as evidence of an ancient shoreline (Fig. 5). This
shoreline is correlated with the well developed 3800 foot stage noted
by Maughan (1961). Other insignificant shorelines observed near the
3800 foot contour are interpreted to represent minor variations in the

level of the lake. (See discussion under Quaternary Deposits.)
DRAINAGE

The major streams flow in a northerly and northeasterly
direction ‘except for Little Muddy <Creek which flows to the east,
Minor tributaries may trend in any direction. The drainage patterns
are dendritic, but locally, radial patterns have developed around
Square Butte, Cascade Butte, and Antelope Mountain,

A subtle drainage divide separates the Missouri River from the
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Figure 5. View looking south towards Rocky Reef with the Big Belt
Mountains in the background. Note the shoreline formed by
glacial Lake Great Falls on the west side of Rocky Reef.

Smith River. This divide extends north through the center of the area

and terminates south of Ulm at the confluence of the Missouri and Smith

Rivers. Another drainage divide trends through the northwest corner of

the area. This divide separates the Missouri River from Adobe Creek,

which flows west and north into the Sun River.

MISSOURI RIVER

The principal stream is the Missouri River. It enters the
mapped area in the southwest corner and provides the major drainage in
the western portion of the area. Where the river enters the area it

flows in a canyon and has a gradient of 15 feet per mile in the vicinity
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of Halfbreedeapids. Near the mouth. of Hardy Creek. it emerges onto
the plains and flows in a meandering course through a wide, open valley.
Elliot (1959, p. 2) writes that from Cascade to Great Falls the average
gradient of the river is 0.44 feet per mile; the Army Corps of Engineers
refers to this stretch of the Missouri as the 'long pool'".

According to Buck (1961, p. 14) the drainage area of the Missouri
above Cascade is 18,493 square miles. He writes that the maximum dis«
charge of the river was 54,250 cubic feet per second (cfé)*on.June 5,
1908 and the minimum discharge was 800 cfs on September -2, 1914,

A number:of streams enter the Missouri, the largest- of which . is
the Smith River, Lesser tributaries, Bird Creek and Castner Coulee,
enter from the east, while ILittle Muddy Creek and Hardy Creek join from
the west. ©Several intermittent streams such as Negro Creek, Knapp
Creek, Antelope Creek, and Finigan Creek drain into the Missouri from
the west, These streays have their greatest runoff in early spring,
but by late summer théy are usually dry,

Before the Pleistocene the Missouri River had cut a deep, wide
channei through the area, but during the existence of glacial Lake
Great Falls a large amount-of debris from continental glaciation and
the Missouri River was deposited in the channel, thus forming the
relatively flat valley floer on which the Missouri River new flows.
According to Alden (1932, p. 90) a well drilled near Ulm shows that
the Missouri River is now flowing:on the flood piain,about:270 feet
above the bottom of the pre-glacial valley and Lyons (1944, p. 448)
states that a well just east of Cascade reached bed rock at a similar

depth.



15

SMITH RIVER

The Smith River (locally called Deep Creek because it flows
in a deep valley) enters the map area in Sec. 18, T. 17 N., R. 3 E.
and flows in a northerly direction to the Missouri River (Fig. 6).

Within the map area several tributaries join the Smith River.
Hound Creek and Spanish Coulee, which enter the river from the west,
comprise the major drainages in the eastern part of the area. Goodman,
Ming, Boston, and Murphy Coulees enter the river from the east, but
they have no drainage of any consequence within the map area proper.

According to Buck (1961, p. 14) approximately 6 miles upstream
from its mouth, the Smith River has a drainage area of 2006 square
miles. There the maximum discharge observed was 8800 cfs on June 24,

1907 and the minimum observed was 0.2 cfs on September 10, 1931.

Figure 6. View looking north down the Smith River Valley. Note the
stripped surface on the horizon which is capped by Flood
Sandstone.
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.LAND UTILIZATION

The land is used dominantly for cattle ranching and farming with
the major crops consisting of Wheat, hay, barley, and oats, The crops
are dry farmed except for hay. Most of the agricultural soils have
developed mainly from sandstone, shale, and alluvium,

Seil conservation is practiced throughout the area, This in-
volves water and wind erosion -control by contour and strip farming,
water conservation by dams and irrigation, soil fertility management
by fertilization and crop rotation, and confrolled stocking of the

range land,
IRRIGATION

In the map area most water used for irrigation is obtained
from diverted stream flow. The principal streams used for irrigation
are the Missouri River, Smith River, and Little Muddy Creek.

According to Buck (1961, p. 12) approximately 6039 acres of
land are irrigated from the Missouri River in Cascade County of which
the author estimates 5500 acres are located in the map area. There
are numerous acres of potentially irrigable land situated near the
Missouri where the available water is not utilized to its maximum
capacity. An example of this is the land in the southern part of the
area which comprised the now dissolved Chestnut Valley Irrigation
District.

Buck (1961, p. 12) reports that 1747 acres are irrigated from

Little Muddy Creek and its major tributary, Rocky Gap Creek. In the



