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INTRODUCTION

The purpose of this investigation is to determine the reasomns
for the ground water variations in the area north of Flathead Lake,
Montana, Previous to this study, the United States Geological Survey

made an investigation of the area for the purpose of determining the

effeoct upon the water table if the lake level was raised artificially,

Their conclusions concerning the water table was that only.the afeas
nearest the lake and river show the rise and fall of the water table,
and in the interior of the area this effect disappears.

Several methods were used in pursuing this investigation, Hydro-
graphs were made of the various wells showing the season to season
ohnnge‘as well as the year to year variation, Superimposed upon these
hydrographs is the level of Flathead Lake, The last method ;f investi=-
gation was the construction of cross sections of the area,

The writer, at this time, would like to express his gratitude_
and appreciation to Dr, E, S, Perry for the use of his hydrographs,

and also for the aid and encouragement he so ably gaves
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LOCATION

The area under investigation in this problem lies just to the
north of Flathead Lake, and includes an area of roughly 25 square
miles. Flathead Leke, as seen from the enclosed map, is just south,
of Kalispell, which is in the northwestern part of the state éf
Montana, .

DESCRIPTION OF AREA

Flathead Lake, according to Cady (1-60), is about 30 miles long
and about 15 miles wide at its broadest point, The lake is supplied
with water from the Flathead River, which enters a4t the northern
extremity of the lakes During most of the year, the river carries a
uniform quantity of water, but in the early summer it reaches flood
proportions, This, of course, has a direct bearing upon the water
level of the lake itself in that the lake also rises during the early
sumers The average yearly rise in the level of the lake varies
betweeﬁ four and six feet,

The actual area under consideration in this report lies Just to
the nortﬁ of Flathead Lake, and is bordered on two sides by tﬁe Flat-
head River, The land itself, was considered by Cady (1-61), to be a
delta-like alluvial plain, This plain is rather flat with a gradual
rise to 2,900 feet in the first mile, and remaining at that level for
as far north as the Flathead River, The land near the eastern border
next to the river is rather low, varying between 2,890 and 2,894 feet,
There is a beach deposit about a half mile from the lake, which breaks
the gradual rise of the land from the lakee The banks of the river
in the northern and eastern sides of the area are~very abrupt, and

in some cases almost vertiocal,
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There are several small features of the land, as described by
Cady (1-61), of considerable importance in a ground water investi-
gation, These features are the oxbow lakes, deserted river channels, .
the channels of extinet tributery streams, and one small existing
stream, Ashley Creek, There are four sloughs situated near the north-
west and northeast corners of the area, The majority of the deserted
channels lie in the western part of the area, although there is one
small channel, which runs north and south across the eastern part of
~ the area. Another sma}l channel runs parallel to the first channel
through the central portione In addition to these features, there are -
several undrained depressions, one of which is in the northwestern '
part of sec, 18, and another near well 20, There are numerous small
drainage channels throughout the area, which are discernable only
with the aid of a topographic mape 3

The soil, according to Cady (1=-62), is underlain by silt with
varying quantities of clay or sandes This silt wvarys between 1 foot
and 10 feet thick and averages about 3 to4 feet in thickness, A sand
of fine to medium texture with silt preddfiifiate lies just below the
first silt, This sand is generally 3 to 5 feet in thickne§§, but it
sometimes varys from 1 to 8 feet. In parts of the area, there is a
thin layer of clay below the sand at an altitude of 2,890 feet,
'Below this series of sediments i; a coarse sand, which contains
interbedded thin laminae of claye one of the wells pass through
this coarse sand, which lies at an elevation of 2,890 feet.s Two of
the wells do not encounter the coarse sand, but do encounter a dark

olay in seotion 18



HYDROGRAPHS

The hydrographs were plotted from Water-Suppljr Papers 777,
817, and 840, These papers listed the water ta.ble heights in oadh
woll for the years 192é\dthrou§h 1937, Upon completion of the hydro=-
graphs, the water level of the lake was superimposed ‘upon the'graph;
to show the heights of the lake during the year and over a beriod
of several years, _

Wells 24, 47, 23, 25, 26, 27, 22, and 32 lie in the north-
ern part of the area along the Flathead River, These woells are almos"b
in a straight line from east to west, and o;wer'the entire northern
part of the area, All the wells in this area Qhow a wide fluctuation
from seas;m to season and also.from year to year, The fluctuations are
lessened to a certain extent in wells 22, and 32, as shown by the
encloss hydrographe

The central part of the investigated areg is covered by wells
29, 21, 30, 31, 33, 34, 35, 18, 19, 36, 37, 38, 17, and 16, These"
wells do not show the wide fluctuations that are present in the
northern portion of the area, although wells 33, 29, and 19 have a.
Wwide range in ground vater levels, i

The southwestern portion of the alluvial plain is represented
by wells 8, 45, 7, 44, 43, 1, 41, 9, 10, 5, 20, and 11, These hyro=
graphs do not vary as much as the hydrographs for the northern and
Central parts of the area, Vells 41, 9, 10, aqd 5, show some range
in water level heights from season to season, but not as strongly
88 the graphs of the other two areas, iach of these wells have a
Wwide variation in 1933, which is due to the mge amount of rainfall
and subsequent high water levels of the lake and river,



Wells 15, 3, 2, 4, 40, 12, 13, 46, 39, and 14 are situated in
the southeastern part of the investigated areas In general, these
wells show very little season to season change, although wells 40,

14, 13, and to o lesser extent woll 39 show a variation in regards

¢ e

to season, Again one.well, number 40, has been perticularly sensitive
to the large amownt of rainfall in 1933, Well 13, and to a lesser
extent wells 4 and 13 show a peculier phenomenom from 1937 through
1943, This feature oonsists of the faot that the water table is

below the minimm water level of the lake for these years, One
Possible explanation is that the ground water may be moving to the
Southeastern part of the area, which is below lake level, An earthern
dam,’ built some 25 years ago, keeps the lake from encroaching into
land, This explanation is not valid since the periods of time do not

%oincide, therefore no explanation is offered,
CROSS SECTION

The cross sections were made to determine if there was any
8pparent re:son for the fluotuations in the ground vater level of
Perticular wells, The solid lines in the wells represent the maxe
imm and minimum water tahle levels of the various wells,

Cross eection A=At was constructed along the wells in the south=""
°™ portion of the area, The western part of the oross section shows
Yory little flucuation until well number 9 is reached, iells 9, 10,
4nd 41 exhibit a wide range in variation due to the proximity of the
lake. Proceding along the cross section from well 41, the variation
in the water table is not large until well 3 is reached, The flucte
“tion in 3 is due to the closeness of the river,

Cross Section BiB'! rung from well 5 to well 11, again along
ﬁhe southern portion of the deltalike plaine The water table in this

*Toss section is very olose to the surface and occasionaly floods



" the two depressions. The wide range between the maximum and minimum
water table levels is again due to the close proﬁmity of the well

to the lake and also to a deserted stream channel or drainage channel,
which passes oclose to well 41, |

The oross section C-C' was constructed from the lake in a north=
ern direction to viell 34, Well number 40 has occasionaly been under
water henceforth the wide variation in maiximum and minimum vater
table levels. The tendency torwards a wide fluctuation gradually
deorease to the nort_hwards s because of the increasing distance from
the lake,

Cross seotion D=D!' was constructed across the northern portion
of the alluvial plain, Wells 24, 47, end 23 have a wide variation in
their wnter table, which is due to the proximity of the Flathead
River to these wells, Wells 25 and 26 fluctuate because of the close=
ness of the river and the Ashley Creek. Vells 27, end 22 are con=
trolled by the Church Slough, although well 22 does not have the same
magnitude of variation, as well 27, due to its distance from the sloughe
The fluctuations are decreased in well 32, although there is & small
nameless slough east of the well, which accounts for its variations.

The last oross section E-E' was made of the northeastem part of
the area, The wide variation in well 29 is due to the Church Slough,
The rest of the wells in this section have a limited variation until
well 33 is reached, The same nameless slough which influenced well
32 also influences well 33 to a much greater extent,

The evidence gathered from the cross sections pbint to one
thing that the variation in the level of the water table is due to
the lake, river, sloughs, oreek, and drainage channels, These fleatwres
control the seasonal ohanges in water level in all the wellse The
magnitude of the variations decrcase with the increase in distanoce
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from the above featuress
Qi 1 m w ff/éoncmsxons

This investigation of the ground water level, was conducted on
the area Jjust north of Flathead Lake, Montana, The actual area is
bordered by the Flathead Lake on the south and by the Ilathead river
- on the north and east sides, This land is an alluvial plain deposited
by the Flathead River, and as such is made up of unconsolidated clays,
silts, and sands,

Various methods were used in the pursuance of this problemy The
first method was the constructing of the hydrographs from information
in the United States Geologiogl Survey Vater Supply Paperse Upon
completion oi.‘ the hydrographs, the water level of Flathead Lake was
superimposed upon the graphses The final method used was the con=
struction of oross sections along the various lines of wellse

From the information revealed by the oross sections, one major
conclusion is possible, The primary reason for the wide variation
between the maximum and minum water table levels in the wells is
due to the proximity of the wells to the oxbow lakes, dosorted river
ohannels, the ohannels of extinot tridbutary streams, and tho\ small

adating atrean, Aahlay Creek,
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