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Foreword 

This report is one of a series of studies designed to 

provide pertinent information concerning environmental con¬ 

ditions at Army testing sites. Inaugurated in August, 1952. 

at the request of the Test Coordinator, Research and Devel¬ 

opment Division, Office of The Quartermaster General, the 

program of test site studies was undertaken to enable test 

planners to select optimal conditions for scheduling per¬ 

formance tests of Quartermaster equipment at selected test¬ 

ing installations. By request of the Office of the Assist¬ 

ant Chief of Staff, 0-)4, environmental studies for Dugwcy 
Proving Ground, Utah, (Environmental Protection Division 

Report No. 227), and Devils Lske, North Dakota, were included 

in the site study program to complete the coverage of instal¬ 

lations presently in use by all concerned agencies within 

the Department of the Army. 

This test site study will serve as a convenient refer¬ 

ence for those who require information concerning the cli¬ 

mate, terrain, and vegetation at Devils Lake, North Dakota. 

AUSTIN HENSCHEL, Ph.D. 
Acting Chief 

Environmental Protection Division 

Approved» 

A. STUART HUNTER, Ph.D. 
Scientific Director 

QM Research & Development Commaid 

ii 



CONTENTS 

Page 

Abstract iv 

1. Introduction 1 

2* Climate 4 

3» Terrain 8 

U» Vegetation 12 

!?., Animal Life 16 

6. Acknowledgements 17 

7. References 17 

Appendix A, Climatic Graphs lg 

Appendix B, Photographs 52 

Distribution List 

iii 



ABSTRACT 

The Devils Lake Test Site, situated in the north¬ 

eastern part of North Dakota, in the same latitude as 

Vienna ard Stalingrad, is an area of severe winters. Tem¬ 

perature averages and extremes are among the lowest in the 

United States, although extreme cold is rarely long-lasting. 

The lowest recorded ' emperature was -U6°F and temperatures 

below -2i>°F occur several times during an average winter. 

Summers are mild with high temperatures rspely exceeding 

100°F. Precipitation averages about 18 inches per year and 

occurs mostly in summer. Snowfall, averaging 33 inches for 

the year, is to be expected from early November through 

early April. 

Terrain varies from flat and marshy lake beds to fair¬ 

ly rugged low hills. The hills are largely morainal with 

infrequent bedrock cores deeply buried under the glacial 

till. The entire region lies within the Central Plains 

Drift Region. Soils are immature, with textures ranging 

from clay size rock flour to fairly heavy gravels. Rock 

outcrops are limited to glacial erratics and are spotty in 

their occurence. 

Vegetation is typically subhumid in type with forest 

growth occurring in moist depressions and in the upland. 

Trees are generally small, averaging between 20 and 30 feet 

high, and the predominate types are burr oak, box elder. 

Eastern cottonwood, American elm, and green ash. Undergrowth 

is dense and varied in type. Vegetation on former lake beds 

is principally weed and swamp grass. Brush and forest sur¬ 

round most lakes and lake beds. The drift plains are largely 

in cultivated grasses and grains. 

Summer insects are abundant around lakes and former lake 

beds. The most prevalent of these are mosquitoes, deer flies, 

and horse flies. 

iv 



HANDBOOK OF DEVILS LAKE ENVIRONMENT 

1. Introduction 

The Devils Lake Test Site is located in northeastern North Dakota 

about 80 miles west of the Minnesota border and 70 miles south of the 

Canadian border (Fig. 1)« Devils Lake, the principal town within the 

Tes+ Area, (population 6sUl9 in 1950) was at one time an important lake 

port in an extensive lake system. At the present time it is consider¬ 

ably removed from the lake shore aid serves as a market and rail center 

for a large farm region. 

Devils Lake is served by two major railroad lines, the Great North' 

ern and Minneapolis, St. Paul, and Sault Ste. Marie, A large number of 

sidings and a roundhouse are maintained in the town oi Devils Lake and 

existing facilities are adequate for military needs. 

Highways include a network of asphalt and gravel roads, all of 

which are maintained for all-weather traffic. A municipal airport is 

located just west of the town. Runways, though unsurfaced, are long 

and firm enough to receive four-motored planes. No scheduled commer- 

Figure I Location gf Test Area 



The earliest military activity associated with the Test Site oc¬ 
curred. in 1667* when Fort Tottenj which later became Fort Totten In¬ 
dian Agency, was established on the southern shore of the lake. Its 
chief purpose was to maintain order and give protection to the terri¬ 
torial settlers and also to receive the Indians of the area on a per¬ 
manent reservation. 

Camp Grafton, on the north shore of the lake, just south of the 
town of Devils Lake, was established in 190U as the field training 
site of the North Dakota National .rd. The camp covers 6 of the 
ISO square miles once included in the original Rock Island Military 
Reservation which was established before North Dakota became a state. 
(See Fig. 2). The United States still maintains ownership and leases 
the camp to North Dakota for the state National Guard. National Guard 
maneuvers are usually held for two weeks in early June. Two units, 
composed of a total of about 1,100 men, normally participate in the 
activities. 

In 19U2 an Army Ordnance unit was stationed for a short time at 
Camp Grafton and in the same year Mexican nationals from the Mexican 
Army were housed there while aiding in the harvests under the auspic¬ 
es of the War Food Administration. In 19U9 the camp was used as a 
training site for the Civilian Air Cadet Corps from Ogden, Utah. 
Runways were established on the meadows in the northeast portion of 
the camp and float planes were landed in the lake to the west of the 
camp. 

In I9U3 the Army became interested in the Camp Grafton-Devils Lake 
area as a possible site for the Army Service Forces Winter Proving 
Ground. A survey to determine the suitability of the site lor win¬ 
ter testing was conducted under the direction of the Corps of Engin¬ 
eers. After studying the Engineers’ report, interested Army agencies 
rejected the area as an Arctic Test Station. It was established that 
while the Devils Lake area is one of the more suitable sites in the 
continental United States, the climate is not consistently severe 
enough for arctic testing. It was not until 19U9 that the area was 
used as a test site. In that year the Army Ordnance Climatic Test 
Detachment began winter tests of vehicles and equipment in and around 
Camp Grafton. This program toas continued every winter up to the time 
covered by this report (winter 1952-53)« 

The support and maintenance of Camp Grafton is a Joint operation* 
the United States Army provides a caretaker with civilian crews, and 
a full time National Guard maintenance unit aids in the operation of 
the camp. 
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2„ Climate 

a» General 

As its position in the center of the North American interior plains 

indicatess the Devils Lake Test Area has a typically continental 
characterized by marked seasonal changes. Winters are generally cold and 

dry and summers are warm and moderately moist. Clima *c ° n 
lar to those of the test area exist in various parts of the JSSR and 

northern China. Kazan and Chklov, in the upper 
naul, in south central Siberia, and Harbin, in centra! Manchuria, all 

have temperature and precipitation regimes similar to those of uevils 

Lake, as Table I indicates. ___ 

TABLE I* CLIMATIC COMPARISONS BETWEEN CITIES OF UUSR 

-- AMD r.HTWA. AND DEVILS LAKE, NORTH DAKOTA 

Devils Lake 

Kazin, USSR 
Chklov, USSR 

Barnaul, USSR 
Harbin, China 

Mean Temperature 

—m " 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov 

3 7 22 39 52 62 68 66 56 43 26 10 
7 10 20 38 54 63 68 63 51 39 26 11 

3 6 17 38 58 66 ?âi 67 55 39 24 11 

0 3 14 34 52 63 68 62 51 35 17 6 

-2 5 24 42 56 66 72 69 58 40 21 3 

Annual 

Mean 

38 

37 

38 

33 

38 

Mean Precipitation 

(, inches ) 

Devils Lake 0.4 

Kazan, USSR 0.5 

Chklov, USSR 1.1 

Barnaul, USSR 0.8 

Harbin, China 0.1 

0.4 0.7 1.,3 2.1 

0.4 0.6 0.9 1.6 

0.8 1.0 0.9 1.4 

0.6 0.6 0.6 1.3 
0.2 0.4 0.9 1.7 

3.2 2.6 2.3 1.9 

2.2 2,4 2.4 1.6 

2.0 1.7 1.3 1.2 

1.7 2.2 1.8 1.1 
3.8 4.5 4.1 1.8 

1.1 0.7 0.5 17 

1.1 1.0 0.7 15 

1.2 1.2 1.2 15 
1.31.11.1 14 
1.3 0.3 0.2 19 

Although Devils Lake experiences some of the coldest weather in 

the United Itates, it cannot be considered an ideal arctic or subarctic 

station. Winter weather is very changeable and extremely low tempera¬ 

tures are normally of short duration. Considerable time may elapse e- 

tween periods of typical test conditions. Climatic conditions are sum¬ 

marized in Table II, and in the graphs comprising Append, t A. 

b. Temperatures 

Mean monthly temperatures at Devils Lake range from a January low 

of 3°F to a July high of 68°F. Even more significant than the montnly 

mean temperatures - for purposes of testing - are the extremes experienced 
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each year» An absolute minimum of ™U60F has been recordeds and tempera*» 
tures below -25°F may be expected on an average cf 7 days each winter. 
Below zero temperatures may be expected on 1U days in December, 20 days 
in January, 16 days in February, and less frequently in November., March 
and April. Because of the low absolute humidity of the air, extreme 
winter cold is not too uncomfortable for men adequately clothed, except 
when it is accompanied by strong winds. Fortunately, winds are nearly 
always light when temperature is below “25°F. 

Variability in temperature from year to year is considerable. In 
the 20-year period from 1931 through 1950, January mean temperatures 
ranged between “■13°F and 19°F, and the standard deviation is about 8°F. 
Tins marked variability makes It difficult to anticipate temperatures 
that may be expected in a given season. 

Although an absolute maximum of 112°F has been recorded, tempera¬ 
tures over 100°F do not occur frequently. (They were recorded 23 times 
in the period 1933 through 1952). An average of 55 days annually have 
temperatures exceeding 80°F. The average frost-free period begins May 
15th and ends September 2Uth, providing an average growing season of 
132 days. The latest date that a killing spring frost ever occurred in 
the U7-year period of record was June U, and the earliest recorded autumn 
frost was August 22. 

c. Precipitation. 

Precipitation at Devils Lake shows marked seasonal difference and 
considerable year-to-year fluctuations. The mean annual total is 17.31 
inches, varying from 10.29 inches to 25.37 inches. Normally, almost 
half of the annual precipitation occurs in June, July, and August, and 
most of it falls in showers and thunderstorms in late afternoon and early 
evening. On an average, 30 thunderstorms occur each year, mostly in the 
summer. Eight thunderstorms may be expected in July, 7 in June and August, 
r>in rl 4" V, /"'nr «"v/* St 11 V« 1 iCkOC' /-»*->+• T -»r A i ^ r'm vi rr er\r»T r»nr rí on + iimn mrm+.'no. TVi Q fiVas cuivA who jr oo o LIA 0.000 x a. 0v4c1.0A4w.-_j vxo.* xxAg, ofs* .4.44^ vwava «0**. *1404* «»•.*•» v ^aao 

erage monthly precipitation ranges from 0.U2 inch in January and February 
to 3.22 inches in Tune. The greatest precipitation recorded in one month 
was 8.3U inches in September} and the least, a trace in May. While as 
much as U.82 inches of precipitation has been recorded in a 2U-hour period, 
small daily amounts, which may occur as intense rainfall for a short period, 
are characteristic of the test area. There are only about 5 days from June 
through August (the period of maximum rainfall) when there is more than one- 
half inch of rain. 

Snowfall averages 33»3 inches annually, occuring mostly between early 
November and early April. More than 5 inches of snow falls in each month 
from November through March, in the form of very small and dry flakes and 
crystals. Water equivalent of winter snow is very low owing to the low 
temperature. The ground is usually frozen and snow-covered from about mid- 
November to the end of March. 
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do Relative Humidityo 

In general, relative humidity is low,, Humidities are highest at the 

early morning readings (0630 hours), averaging 82 percent for the year. 

The 0630 reading in July, August, and September, the most humid months, 

averages near 86 percent. Noon readings are lower, with lowest readings 

(between 50 and 55 percent) recorded during May, July, August, and Sep¬ 
tember, During winter, when the temperatures average far below freezing, 

the high relative humidities may be misleading, since the absolute mois¬ 

ture content of the air is very low, 

e. Cloudiness, 

The Devils Lake region is cloudy, although it has little precipita¬ 

tion. More than 8/10 cloud cover may be expected on 141 days each year, 

or about o8 percent of all days. The cloudiest months are November and 

December, when 8/l0 or more cover may be expected on about 50 percent of 

all days. The clearest skies occur during summer (July, August, and Sep¬ 

tember) when less than 3/10 cover is to be expected on more than 35 per¬ 

cent of all days. July, one of the rainiest months, is also the least 

cloudy month, with clear skies expected on about 45 percent of all day. 

f. Solar Radiation*. 

Solar radiation at De-.ils Lake, as at all high latitude stations, 
varies tremendously from òummer to winter. Readings may be expected to 

range from 80 langleys per day in December to 540 langleys per day in 

July. 

g. Possible Sunshine. 

More than 50 percent of the sunshine possible at the latitude may be 

expected in all months except November and December, which average about 

45 percent. July, the sunniest month, averages 71 percent, and all months 

from April through August average more than 60 percent of the possible 

sunshine. 

h. Wind. 

Mean hourly wind speeds at Devils Lake average about 10 mph, varying 

from 8.7 mph in“ July to 11.4 mph in April. There is little seasonal dif¬ 

ference in wind speed, either mean or extreme. The highest wind speed 
recorded was 56 mph, in July. In all months, maximum wind speeds have exceed¬ 

ed 40 mph. While average wind speeds are moderate, occasional strong winds 

»Solar radiation data were not available from Devils Lake; approximate 

values were interpolated by Air Weather Service, from monthly maps giving 

the average solar radiation for the United States. Langley = 1 gm. cal/ 

square meter. 
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y on th 

Jan 

Fob 

Mar 
Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

TABLE II: CLIMATIC SUMMARY FOR DEVILS LAKE, NORTH DAKOTA* 

(Elevation 1,471 Feet) 

Mean 

Daily Record 

Max. Highest 

13 51 

17 56 

32 85 

51 87 

64 106 
73 103 

81 112 

79 103 

68 103 

54 89 

34 69 

20 64 

TEMPERATURE 

~7°f) 
Mean 
Daily Record _ 

Min. Lowest Í9C0 __ __ ^ 

-2 -46 0 

13 -32 0 

29 -4 0 

40 6 1 

51 29 1 
56 37 46 

53 31 45 

44 15 1 

32 -1 0 

17 -21 0 

2 -37 0 

Number of Dayi 

Maximum 

»50° <32^ 

0 27 

0 24 

2 16 
15 3 

28 <1 

30 0 

31 0 

31 0 

28 0 

21 1 
4 16 

<1 24 

Minimum 

<32'b .gO-0 
~ 20' 

28 16 

29 6 
19 <.1 

4 0 

Cl 0 
0 0 

<1 0 
2 0 

14 Cl 

29 14 

31 14 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Mean 

Monthly 
.'0.42' 

0.43 

0.67 

1.34 

2.09 

3.22 

2.68 
2.26 

1.90 

1.11 
0.69 

0.50 

Max. Min. 

in in 

Month Month 
TTeT 0.04 

2.20 0.01 

2.14 0.09 

4.96 0.10 

5.18 T 

5.84 0.96 

7.44 0.67 

6.55 0.27 

8.34 0.02 

3.94 0.01 

2.59 0.08 

1.65 0.06 

PRECIPITATION 

(inches ) 
Max. Snowfall (inches) 

in Mean Max. in Max. in 

Day Monthly 

0759 ""573 
0.80 5.2 

1.22 5.4 

2.43 3.0 

2.86 0.7 

4.08 T 

4.82 0.0 

4.53 0.0 

4.55 T 

2.14 1.7 

1.73 5.5 

0.72 6.5 

Month Day 
17.3 579 

18.2 7.8 

16.8 7.8 

9.6 8.6 

7.3 6.0 

T T 

0.0 0.0 
0.0 0.0 
1.5 1.5 

10.2 9.2 

19.9 9.4 

20.1 9.5 

Number cf Days 
Precio. Snow 

£.01 in. £1.0 in. 
T 
7 

8 
8 
10 
12 
10 
9 

8 
7 

7 

8 

RELATIVE HUMIDITY (I?) WIND (rnnh) 
Mean At Mean Prev. Fastest 

0630 hrs. 

88 
90 

90 

84 

81 

85 

87 

86 
86 
82 

86 
86 

1230 hrs. 

-81- 
81 

74 

57 

52 

57 

53 

51 

52 

54 

75 

78 

Speed Dir. 

10.1 NW 

10.3 NW 

10.9 NW 

11.4 NW 

11.0 NE 

9.8 SE 

8.7 SE 

0.8 SE 

9.5 SE 

10.1 NW 
10.3 NW 

9.5 NW 

Mile 

41 

54 
54 

47 

50 

49 

56 

47 

46 

46 

47 

42 

CLOUDINESS (days) 

Partly 

Clear Cloudy Cloudy 

8-9 ~I4 

8 8 12 
8 10 13 

9 9 12 

9 10 12 

9 11 10 

14 11 6 

13 10 8 

11 9 10 

10 8 13 
7 8 15 

8 8 15 

SUNSHINE 
Amt. Possible 

( hrs .)(^) 

8h 44m 52 

10h 08m 58 

llh 53m 59 

13h 41m 60 

15h 16m 60 

16h 08m 62 

15h 45m 71 

14h 22m 67 

12h 38m 58 

10h 50m 54 

9h 13m 44 

8h 17m 45 

•Fog and thunderstorm (Table, p. 51.) 
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and dry weather create dust storms which sharply reduce visibility and 

may cause sand and blowing dust to penetrate instruments and machines. 

In winter, visibility is reduced by blowing snow, and resulting drifts 

are a hazard to transportation. 

i- Sleet rnd Hail. 

Complete records are not available concerning the occurrence of 

sleet and hail, a one-year record (I9I42) shows the occurrence of sleet 
on 10 days in January, February, March, November, and December. During 

this period, only one hail storm occurred, in September* 

3* Terrain 

a. General. 

The Camp Grafton Military Reservation and the associated test sites 

of the Ordnance Climatic Test Detachment are located in the Central 

Plains Drift Region of North America. The terrain in general is gently 

rolling to hilly, with glaciation responsible for the formation of ter¬ 

rain features. Scattered groups of low, well-rounded hills rise above 

the plains, but they are so deeply covered with glacial drift that only 

their form suggests a bedrock core. More numerous and more important from 

a military point of view are the long lines of hills and ridges that cross 

the test area from southeast to northwest and which reach their greatest 

elevation just south of Devils Lake. While the higher of these probably 

have a bedrock core, they are for the most part recessional moraines, 

formed at the heads of glaciers during pauses in their retreat. 

The northern part of the test area occupies the southwestern portion 

of a large interior drainage basin which empties into the Devils Lake 

system. The terrain has a gentle but constant slope southward and is 

unmarked by drainage lines except for a few winding coulees which were 

formerly glacial stream channels or connecting links between lakes at a 

time when they were at a somewhat higher level. The land rises sharply 

in the hills south of the lakes, then slopes more gently southward toward 

the valley of the Sheycnne River. 

b. Swamps and Marshlands. 

Devils Lake occupies an old glacial valley which is partially filled 

with glacial drift. It once covered an area of lu2 square miles, had a 

surface level of 1,L35 feet, and was drained southward by a tributary of 

the Sheyenne River. Within recorded time, however, it has had no outlet, 

and with cultivation of the land during the past century the level of the 

lake dropped still further until very little of it remained after the 

drought years of 193U and 1936. It has made some recovery since that time, 

but in 1953 it was still less than 30 square miles in extent and the surface 
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elevation was only about 1,1100 feet-- The lake is rather shallow,- the 

deeper parts ranging between 5>0 and 75 feet in depth: 

In addition to the Devils Lake system, many smaller lakes occupy 

depressions throughout the test area. All are bordered by weeds and 

brush and most are being filled by silt and vegetation. A shallow 

beach borders most of the lakes, and is usually covered by a crusty 

white layer of alkali salts. Movement on foot over the lake margins 

is very hazardous in simmer, and almost impossible for wheeled and 

heavy tracked vehicles. Beach slopes are gentle, ranging between one 

and three degrees. Water in most lakes is strongly saline and unsuit¬ 

able for drinking. 

A large part of the bed of the original Devils Lake and of many 

smaller lakes has dried sufficiently for coarse grass and weeds to 

dominate. The surface materials consist of a moderately thick layer 
r\-p o-S I +■ ar r> 1 *vtr r\-r* milr»V /-} nv»V v-i An! nr» 'inr! tror»tr criíM". n n 1,10+. Tiroq+.Yiot* - 
-./-. W’-U-I.wj V/* VAM**». --** V/V/-.V/* VA» * -- */ ----- ■—** — - ” — — - • 

Surface boulders up to 3 feet in diameter occur, and when hidden by 

thick grass and weeds form a considerable hazard for vehicular move¬ 

ment, In many places, ponds and swampy sloughs remain throughout the 

summer season and add to the difficulty of movement. While foot travel 

is relatively easy in dry weather, the entire lake bed may be hazardous 

in rainy weather. During winter, when the ground is frozen and snow- 

covered, movement is relatively easy. Winter vehicle testing, both 

wheeled and tracked, is conducted over much of the former lake bed east 

of Camp Grafton. 

Co Morainal Hills. 

To the south of Devils Lake is a group of rugged morainal hills. 

They rise to over 1,^00 feet (300 feet above the surface of the lake) 
and form the divide between the interior drainage of the Devils Lake 

System and that of the Sheyenno River, a southeast-flowing tributary 

of the Red River of the North. Hills are mostly forested and the 

rough terrain offers many excellent testing areas. 

These hills, following roughly a northwest-southeast alignment, 

reach their greatest elevation (over 1,7U0 feet) along the southwest 
margin of the lake. Broad coulees (now grassed over) wind between the 

hills in many places. Water flows in them only during periods of heavy 

rain and during the spring thaw. One of the courses used by the Ord¬ 

nance Corps for testing vehicles on steep hills is within this hill belt. 

The steepest slopes overlook Devils Lake from the south. Slopes up 

to U5 degrees occur, though the average slope is much less steep. There 

is a general flattening toward the south and southeast, where the hills 

merge with the roughly undulating till plain. 

Surface materials throughout the hill section range from sandy loam 

to gravel. The soils are well drained and offer excellent support in 

dry weather and fairly good support in wet weather. The occasional heavy 

winter snow combined with steep slopes provides good conditions for ve¬ 

hicular testing» 
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Accentuating the ruggedness of the terrain are occasional out¬ 
crops of glacial boulders. No cliffs were noted within the test area. 
While very steep slopes encircle moat of higher summits, large stretches 
of almost flat land are found along the crests of the higher hills. 

d. Driftplains. 

The driftplains are the most extensive of the terrain units within 
the test area, occupying most of the nearly flat land north of Devils 
Lake. South and east of the hill belt the plains tend to be somewhat 
rougher in appearance, and most of the land slopes perceptibly. ^*ie 
topography is "käme and kettle", with numerous low rises and shallow 
depressions. The plains are dotted with permanent lakes and many more 
wet-weather ponds and swamp areas. Areas of swamp or marsh, while com¬ 
mon, are not extensive enough to present any great problem for military 
operations. Soils in most areas have permeable, moderately heavy, and 
very dark upper zones, with a large admixture of gravels^in^the subsoil. 
Glacial boulders, while not abundant, outcrop at intervals throughout 
the plains area. In a few places they are numerous enough to present a 
problem for military operations. 

Broad coulees break the undulating character of the plains in many 
places. These are essentially flat and are usually covered by a thick 
grass turf. In places, drainage is poor, and in wet weather standing 
water is frequently found. However, permanent streams are lacking and 
distinct stream channels are not evident anywhere within the test 
Coulee banks, while quite pronounced, have an average slope of only eight 
to ten degrees, and present no barrier to movement. 

a. Terrain Data. 

Terrain units are shown in Figure 3, and summarized in Table III. 

U. Vegetation 

a. General. 

North Dakota is almost exclusively a prairie state, and the Devils 
Lake Test Area is located in the transition zone between the semi-arid 
west and the more humid east. This is a zone of variable rainfall, which 
accóunts in part for the presence of both humid and semi-arid types of 
vegetation. Large parts of the lowland adjacent to the Devils Lake sys- 
tern and most of the upland south of the lake is thickly forested, although 
the trees are generally small (less than 30 feet tall). Of all the species 
of plants found within the Test Area, those introduced constitute only 
about 15 percent of the total, but this figure is rising eveiy year, as 
shelter belts of introduced plants are constantly being planted. 

Three main vegetation types are discernidles (1) Woodland} (2) Mars_h° 
land} and (3) Grasslands and Grainfields. 
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b. Woodland. 

The state of North Dakota has only about 600 square miles of wood¬ 

land and one of the areas having many groves is near Devils Lake. Con¬ 

tinuous stands of forest are found in the hills and ridges south of the 

lake, in some lowland areas where there is sufficient moisture and no 

agriculture, and along the Devils Lake shore. 

The principal trees making up the forests are oak, Jaox elder, bass¬ 

wood, ash, elm, and cottonwood. The most conspicuous of these are the 

box elder, oak, and the cottonwood. Underbrush is usually dense, form¬ 

ina almost inpenetrable thickets in many places. The principal shrub 

species include c'nokeberry, buckthorn, buffalo berry, sumac, dwarf wil¬ 

low, sand cherry, juneberry, wild plum, currant, silverberry, and young 

growth of the larger trees. Weed and vine plants are abundant and include 

thistle, cocklebur, marsh elder, foxtail, morning glory, honeysuckle, 

aoldenrorl. burdock, plantain, wild rose, grapevine, and many others. Un¬ 

dergrowth is thickest and most difficult to walk through at the forest 

margins and wherever the tree stand is somewhat open. Another conspicu¬ 

ous shrub found throughout the area, especially in shelter belts, is the 

Russian olive. It is a bushy shrub that forms dense thickets, which are 

ideal for windbreaks. 

Forest growth, while not generally tall, is high enough to provide 

fairly complete cover for individual movement, but, because of the close 

spacing of the trees and the thick shrub and weed growth, walking is dif¬ 

ficult. In winter, foot travel is also hampered by snow in deep drifts 

that frequently accumulates along the forest margins and by the half hid¬ 

den shrub growth. Since practically all trees are deciduous and many of 

the weeds mixed with the undergrowth are annuals, visibility in the forest 

is far better in winter than in summer. 

Along the margins of the lakes and in moist depressions, brush stands 

are common. These are usually not continuous enough to constitute a prob¬ 

lem, although individual stands are frequently thick. 

c. Marshland. 

The area of Devils Lake was at one time approximately 1U2 square 

miles but is now only about 30 square miles. During recent decades, much 

of the land formerly submerged has been put under cultivation. Many such 

areas are found near the town of Devils Lake. Many smaller abandoned 

lake beds are found throughout the area and many of the existing 13ke® 

are drying up. Bush vegetation usually surrounds these and the beds them¬ 

selves are being invaded by swamp grass and weeds. 

In summer, the former lake beds are swampy and at all times have 

small ponds of standing water, but in winter they are frozen over. Veg¬ 

etation consists of a combination of coarse swamp grass and a growth oí 

weeds which includes Russian thistle, pigeon grass, salt grass, mustard. 
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burdock, wild oats, foxtail, reeds, 
generally disappears in winter, but 
to vehicular movement by concealing 
holes. Foot movement is unaffected 
or winter. 

d. Grasslands and Grainfields 

and many others. This plant cover 
in summer may constitute a problem 
boulders, small sloughs, and open 
by the vegetation in either summer 

North of Camp Grafton and east and south of the hill lands aro 
large aroas of farmland. Vegetation consists primarily of pasture 
grasses, meadows, and domestic grain fields. Among the more common 
grasses used for pasture and meadow are smooth brome, crested wheat, 
slender wheat, buffalo grass, blue stem, grama, oat grass, and needle 
grass. The most extensive pasturelands and meadows are in the roughly 
undulating land just south of the hills. North of Camp Grafton, cul¬ 
tivated grain fields occupy a much larger percentage of the land than 
they do farther south. The grains are largely spring sown and are 
harvested 1 n lato n ilir rmH A n rrv! c+. H-P +V»o rrr*n4 r»*s «1 m/>c«+ C.C\ rn-w*/-» r\P -■ *   - — — i -L. w W w -«»»«- w**w gj* WkO-XXhW GMWliàWW w > w vwo. 

the area is in spring wheat and about 25 percent in barley. Oats and 
flax make up most of the remaining crop land. 

Agricultural land, if not properly cared for, will be invaded by 
weed growth within a very short time. Among the more common weeds are 
gumweed, foxtail, sage, yellow corn flower, wild barley, creeping jenny, 
cocklebur and plantain. 

e. Vegetation Data. 

Types of vegetation are shown on Figure U and summarized in Table 
IV. 

5• Animal Life 

The Devils Lake area is ideal for many forms of animal life - 
large and small. The Sullys hill region is set aside as a game-preserve, 
but hunting is now allowed on the Camp Grafton Military Reservation. 
Deer are very numerous and should continue to be, since sportsmen are 
allowed to hunt only one day each year. Rabbits are numerous and so are 
other small animals such as squirrels. The lakes, especially those south 
of the hill belt, attract hug« flocks of ducks, geese, and other water 
birds, and the grain fields provide food for large numbers of pheasant 
and quail. 

Swarms of insects are found near the lake and in the surrounding 
marshy lowlands. Mosquitoes, while most numerous in the moist lowland 
surrounding the lake and in the dry lake bed, are found throughout the 
test area even in the higher parts of the hill lands. These, together 
with horse flies and deer flies, are annoying, especially in late after¬ 
noon and early evening. Of all the localities in the test area, the 
most insect-afflicted spot is the center of the large dry lake bed east 
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of Camp Oraftnn. 
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SOURCES OF DATA 

Thfa climatic data utilized in preparing the graphs com¬ 

prising Appendix A were obtained from United States Weather 

Bureau records for Devils Lake^, North Dakota« Temperature 

and precipitation frequency graphs are based on a 25-year 

record (1928 to 1952, inclusive). The remainder of the data 

presented in the graphs and tables have periods of record of 

from 1 year for wind to 12 years for relative humidity, U5 

years for precipitation, sky cover, sunshine and snowfall. 

and hi years for temperature. 



T
E

M
P

E
R

A
T

U
R

E
 

(°
F

) 

Number of days (or percent of days) the daily minimum temperature may 

be expected to equal or be less than o particular temperature. 

FIGURE 5 

20 



T
E

M
P

E
R

A
T

U
R

E
 
Ï®

F
) 

FkEOUENCY OF OCCURRENCE (PERCENT OF DAYS! 

AS 

40 

5S 

30 

£S 

20 

15 

i ' ¡ T—J—r- r-nr -rT_r' ”1 1 I I 1 

— Nw 
FEBRUARY 

EXTREME TEMPERATURE 

FREQUENCIES 

DEVILS LAKE .NORTH DAKOTA 
Length of Recordas years 

... .. .i 

— 

-- 
1 

1 
f 

— 
y 

y 

\
 \

 

1 

— 

St./ 

— 

— 
/ 

/ 
\ — 

— 
/ 

/ 
/ 

/ 

"7^- 

./ 
/ 

- / 

/ 

J 

/ 

f* 

1 

— 

1- 

— 

_1_I— . 1 . i 1 i i 1 i i 1 i 1 1 1 I 1 . . 
£ 4 6 B 10 12 14 16 IB 20 22 24 26 Z! 

FREQUENCY OF OCCURRENCE (NUMBER OF DAYS) 

■ Number of days (or percent of days) the daily maximum tempera¬ 
ture may be expected to equal or be greater than o particular 
temperature. 

-Number of days (or percent of days) the daily minimum tempero- 
ture may be expected to equal or be less than a particular 
temperature. 

FIGURE 6 
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FREQUENCY OF OCCURRENCE (PERCENT OF DAYS) 

_Number of days (or percent of days) the daily maximum température may 
be expected to equal or be qreater than a particular temperature. 

__Number of days (or percent of days) the daily minimum temperature may 
be expected to equal or be less than a particular temperature. 

FIGURE 7 
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FREQUENCY OF OCCURRENCE (PERCENT OF DAYS) 

_Number of days (or percent of days) the daily minimum temperature 
may be expected to equal or be less than a particular temperature. 

FIGURE 8 
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FREQUENCY OF OCCURRENCE (PERCENT OF DAYS) 

_Number of doys (or percent of days) the doily maximum temperature may 
be expected to equal or be greater thon o particular temperature. 

_Number of days (or percent of days) the doily minimum temperature msy 

be expected to equal or be less than o particular temperature 

FIGURE 9 
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FREQUENCY OF OCCURRENCE (PERCENT OF DAYS) 

-Number of days (or percent of days) the daily maximum temperature 
maybe expected to equal or be greater than a particular temperature. 

-Number of days (or percent of days) the doily minimum temperature 
may be expected to equal or be less than a particular temperature. 

FIGURE 10 
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FREQUENCY OF OCCURRENCE (PERCENT OF DAYS) 

_Number of days (or percent of days) the doily maximum temperature may 
be expected to equal or be greater thon a particular temperature. 

_Number of days (or percent of days) the doily minimum temperature may 

be expected to equal or be less than a particular temperature 

FIGURE II 
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FREQUENCY OF OCCURRENCE (PERCENT OF DAYS) 

-Number of days (or percent of days) the doily maximum temperature may 
be expected to equal or be greater than a particular temperature. 

-Number of days for percent of days) the doily minimum temperature may 

be expected to equal or be less than a particular temperature. 

FIGURE 12 
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FREQUENCY OF OCCURRENCE (PERCENT OF DAYS) 

Number of days Í or percent of days) the daily maximum temperature 
maybe expected to equal or be greater than a particular temperature. 

•Number of days (or percent of days) the daily minimum temperature 

may be expected to equal or be less than a particular temperature 

FIGURE 13 
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FREQUENCY OF OCCURRENCE ( NUMBER OF DAYS) 

28 30 

-Number of days (or percent of days) the doily maximum temperature may 
be expected to equal or be greater than a particular temperature. 

-Number of days (or percent of days) the doily minimum temperature may 

be expected to equal or be less than u particular temperature 

FIGURE 14 
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FREQUENCY OF OCCURRENCE (PERCENT OF PAYS) 

Number of days (or percent of days) the daily minimum temperature 
may be expected to equal or be less than a particular temperature 

FIGURE 15 
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FREQUENCY OF OCCURRENCE (NUMBER OF DAYS) 

30 31 

Numbar of doys (or percent of doys) the doily maximum temperature may 

be expected to uqual or be greater than a particular temperature. 

■Number of days (or percent of days) the daily minimum temperature may 

be expected to equal or be less than a particular temperature. 

FIGURE 16 
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TEMPERATURE REGIME 

DEVILS LAKE, NORTH DAKOTA 

Length ot Record: 47yeors 
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FREQUENCY OF OCCURRENCE (PERCENT OF DAYS) 

Number of days (or percent of days) when the daily precipitation 
may be expected to be the indicated amount or greater. 

Example! 02 inches or more precipitation may be expected to 
occur 6 days during January (or approximately 19 
perceni of the days). 

FIGURE ¡8 
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IDO 
FREQUENCY OF OCCURRENCE (PERCENT OF DAYS) 

Number of days (or percent of days) when the daily pre¬ 
cipitation may be expected to be the indicated amount or 
greater. 

Example« .06 inches or more precipitation may be expected 
to occur 2 days during February (or approxi- 
mately 7 percent of the days). 

FIGURE 19 
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FREQUENCY OF OCCURRENCE (PERCENT OF DAYS) 

Numbar of days (or percent of days) when the daily precipitation j 
may be expected to be the Indicated amount or greater. 

Examplet 04 inches or more precipitation may be expected to 
occur 4 days during March (or approximately 13 
percent of the days). ¡ 

FIGURE 20 : 
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FREQUENCY OF OCCURRENCE (PERCENT OF DAYS) 

Number of days (or percent of days) when the daily precipitation 
may be expected to be the indicated amount or greater. 

Example! .04 inches or more precipitation may be expected to 
occur 7 days during May (or approximately 23 
percent of the days). 

FIGURE 22 
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FREQUENCY OF OCCURRENCE (PERCENT OF DAYS) 

Number of days (or percent of days) when the daily precipi¬ 
tation may be expected to be the indicated amount or greater. 

Example1 .06 inches or more precipitation may be expected to 
occur 8 days during dune (or approximately 27 
percent of the days). 

0 2 fl B 1 

FIGURE 23 
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FREQUENCY OF OCCURRENCE (PERCENT OF DAYS) 

Number of doys (or percent of days) when the doily precipitation 
may be expected to be the indicated amount or greater. 

Example: .03 inches or more precipitation may be expected to 
occur 8 days during July (or approximately 26 
percent of the days). 

FIGURE 24 
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FREQUENCY OF OCCURRENCE (PERCENT OF DAYS) 

percent of the days). 

FIGURE 
40 
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PREOUENCY OP OCCURRENCE (PE R CE NT OP DAYS) 
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FREQUENCY OF OCCURR ENCE ( N U M BE R OF DAYS) 

Number of days (or percent of days) when the daily precipi¬ 
tation may be expected to be the indicated amount or greater. 

Example' .09 inches or more precipitation may be expected to 
occur 4 days during September(or approximately 13 
percent of the days). 

FIGURE 26 
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FREQUENCY OF OCCURRENCE (PERCENT OF D«\'S ) 

Number of days (or percent of days) when the daily precipitation 
may be expected to be the indicated amount or greater. 

Example! .05 inches or more precipitation may be expected to 
occur 3 days during October (or approximately 10 
percent of the days), 

FIGURE 27 
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FREQUENCE OF OCOURKENCE (PERCENT OF DAYS) 

Number of days (or percent of days) when the daily precipi¬ 
tation may be expected to be the indicated amount or greater. 

Example! .05 inches or more precipitation may be expected to 
occur 3 days during November (or approximately 10 
percent of the days). 

FIGURE 28 
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PRECIPITATION REGIME 
DEVIL'S LAKE, N.D.. 

Length of record : 45years 

0-Greatest 24 hour precipitation 
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SKY COVER (SUNRISE TO SUNSET) 
DEVILS LAKE s N, D . 

Length of record* 45 years 

jon Feb Mor May Ain Jul Aug 

FIGURE 31 
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AMOUNT OF SUNSHINE 
DEVILS LAKE, N D. 

Length of Record: 45 yeors 

Hours of possible sunshine were computed for the sixteenth 
day of the month for thirty-one day months, the fifteenth day 
of the month for thirty day months, and on the fourteenth day 
of the month of February for latitude 48°42,N. Hours of 
actual sunshine were computed by multiplying the total hours 
of possible sunshine by the percent of possible sunshine, 
(recorded between sunrise and sunset and averaged for 45 years) 

FIGURE 32 
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MEAN RELATIVE HUMIDITY AT SPECIFIED HOURS 

DEVILS LAKE , N. D. 

Length of Record : 12 years 

- Mean Relative Humidity at 0630 

• —»—• Mean Relative Humidity at I 2 30 

- Mean Relative Humidity at I 8 30 

FIGURE 33 
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MONTHLY SNOWFALL 

devils lake, n. d. 

Length of Record i 45years 

♦-Trace for mean total, maximum monthly and greatest 24 
hour snowfall 

T-Trace for mean Minimum not shown 

FIGURE 34 
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APPENDIX B 

PHOTOGRAPHS 



Fig. 35-Transition zone between grasses and weeds near lake shore, 
and scrub timber in higher areas. 

Fig. 36-View northwest looking over tracked vehicle course. In 
background is forest of elm, oak, box elder, and some 
cottonwood and basswood. 

r 

Fig. 37-View northeast from tracked vehicle course. Coarse weed 
growth dominates dried portion of the lake area. 
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i 

Fig. 'íS-Summer view of forest south of Devils Lake. Principal trees 
-- are oak, box elder, and cottonwood. Shrub growth is domina¬ 

ted by sumac, juneberry, and chokeberry. 
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