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PREFACE 

Collection of the data presented herein was authorized in July 1946 
by the Chief of Engineers in the "Instructions and Outline on Meteorological 
Data Study. II The program was initiated by the Permafrost Division, 
St. Paul District and continued by the Arctic Construction and Frost Effects 
Laboratory (ACFEL), U. S.· Army Engineer Division, New England. In 
February 1961 ACFEL was merged into the U. S. Army Cold Regions 
Research and Engineering Laboratory (CRREL). The program included the' 
collection of data at 20 stations in Alaska and one in Canada, with this 
report summarizing the data obtained at Fort Yukon, Alaska. The data 
obtained at the other stations in this program will be presented in separate 
reports. 

The investigation was a cooperative venture of the Corps of Engineers, 
the United States Weather Bureau and the Federal Aviation Agency (formerly 
Civil Aeronautics Administration). Substantial support and assistance in the' • , 
investigation we re provided by personnel of the Alaska Field Station, CRREL' 
(formerly Arctic Construction Investigation Area) at Fairbanks, Alaska.' 
Personnel from the AFS installed and maintained the ground-temperature
measuring equipment and rendered technical assistance to the operating 
personnel of the U. S. Weathex Bureau an:d Federal Aviation Agency. 
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SUMMARY 

This report summarizes climatological, ground-temperature, and 
soil data obtained at Fort Yukon, Alaska. The climatological data were 
obtained from U. S. Weather Bureau records for the years 1928 to 1958; 
the ground-temperature data were obtained from daily observations 
during the years 1947 to 1958; and the soil data were obtained from 
samples taken while drilling two holes: one in July 1946 and the other 
in July 1958. 
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Purpose 

GROUND TEMPERATURE OBSERVATIONS, 
FOR T YUKON, ALASKA 

INTRODUCTION 

The Fort Yukon, Alaska, data summarized in this report were obtained in 
connection with an investigation to evaluate the relationship between climatiC, conditions, 
soil conditions, and soil temperatures in arctic and subarctic areas. These data could 
be used by agencies requiring general knowledge of this area for such purposes as site 
selection or as a guide in more detailed research efforts. 

Scope 

The investigational program involved the collection of climatological, ground
temperature, and soil data from 20 stations in Alaska and one in Canada. 

The climatological data for Fort Yukon, Alaska, were obtained from U. S. Weather 
Bureau records for the years 1928 to 1958. Ground-temperature observations were 
obtained on a daily basis from 1947 to 1958 by the U. S. Federal Aviation Agency for the 
Arctic Construction and Frost Effects Laboratory, U. S. Army Engineer Division, 
New England. Soil data were obtained from samples taken during the drilling of two 
holes, one in July 1946 and the other in July 1958. 

Figure 1.. Vicinity map 

DESC RIPTION OF SITE 

Location 

Fort Yukon is a small village and 
trading post in east central Alaska .. It 
is located on the north bank of the Yukon 
River, approximately one mile upstream 
from the confluence of the Yukon and 
Porcupine Rivers, at 66° 34' N latitude 
and 145 0 18' W longitude (Figure 1). 
The only feasible access to the village 
is by air from Fairbanks, Alaska, 
140 air mlles south-southwest, or by 
river during the months of July through 
September. An unsurfaced landing 
strip'provides year-round access to the 
area by air, and there are docking facil
ities for small boats and barges at the 
Northern Commercial Company. 

Terrain 

In the vicinity of the temperature 
assembly, the terrain slopes slightly, 
in a southerly direction, to the Yukon 
River 500 feet away. During the obser
vational pe riod, the vegetation in the 
general area consisted of a fairly thick, 
2- to 3-ft-high growth of grass, weeds, 
and willow brush (Figure 2). 

Climate 

Climatological data ,for Fort Yukon 
are given in Table 1 and in Figures 3 
and 4. 



2 GROUND TEMPERATURE OBSERVATIONS 

Figure 2. Surface cover in area of ground-temperature 
asseITlbly. 

Table 1 gives air teITlperatures, precipitation, aITlounts of snowfall and snow 
cover, and the freezing and thawing indexes. 

Figure 3, a cliITlograph (also called a hythergraph), gives: ITlean ITlonthly values 
of precipitation ve rsus temperature; direc tion and force of prevailing winds; cloud 
cover; - nUITlber of days of precipitation (rain and/ or snow); and fog data for the area. 

Figure 4 presents ITleteorological data and ground isotherITls for a typical year 
(1951). The ITleteorological data includes daily air teITlperatures, degree days of 
thaw and freeze (cuITlulative ITlonthly), daily precipitation (rain and/ or snow) and -
depth of snow on the ground. 
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GROUND TEMPERATURE OBSERVATIONS 

Table 1. Climatological data 

for 

Fort Yukon, Alaska, 

1928 - 1958 . 

. . ,Ai~ t~mperature - F. 
Mean annual ................................ . 
Recorded high (6/25/55) ..................... . 
Recorded low (12/7/35) ...................... . 

Precipitation - inches 
Mean annual ................................. . 
Max. annual (1944) .......................... . 
Max. monthly (Aug. 1930) ........... , ....... .. 

Snowfall - inches 
Mean annual ................................. . 
Max. annual (1948) ........................... . 
Max. monthly (Nov. 1939) .................... . 

F·reezing index (degree-days, F, below 32)· 
Average(1947-1958) ......................... . 
Lowest 11 11 ••••••••••••••••• '.' ••••••• 

Highest 11 11 •••••••••••••••••••••••••• 

Thawing index (degree-days, F, above 32) 
Average (1947-1958) ......................... . 
Lowest 11 11 •••••••••••••••••••••••••• 

Highest 11 i1 •••••••••••••••••••••••••• 

Average date start freeze season ................ . 
Average date start thaw season .................. , 
Average length of freeze season (days) ........... . 
Average length of thaw seas,on (days) ............. . 

Maximum recorded 
Minimum recorded 
10-Year average 

Sept. 

Snow cover - inches 
first day of month for 1949 -·1958 

Oct. Nov. Dec. Jan. Feb. 
2 12 21 29 36 

2 5 15 20 
T 6 13 22 26 . 

Mar. 
41 
15 
35 

20. 7 
97 

-71 

6.5 
10.7 
3.0 

43.3 
72.6 

·22.8 

-7484 
-6631 
-8099 

+3110 
+2780 
+3480 

22 Sept. 
24 April 
215 
150 

Apr. May 
46 32 
16 T 
30 6 

3 

June 
0 
0 
0 

T = Trace 
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GROUND TEMPERATURE OBSERVATIONS 

GROUND-TEMPERATURE ASSEMBLY 

Location 

The ground-temperature assembly at Fort Yukon, Alaska is 122 feet northeast of 
the Fede ral Aviation Agency (FAA) quarters and control building and 500 feet north of 
the Yukon River (Fig. 5.) Surface drainage from the immediate area flows directly 
toward the temperature assembly from the west and south. 

100' 

'( U K 0 N 

Figure 5. 

SCALE IN FEET 

100' 

R 'V E R 

Site location. 

The location of th~ temperature assembly in such close proximity to the Yukon 
River should be considered when interpreting the ground-temperature data, as it is 
possible that ground temperatures will vary considerably as the distance from the 
river increases. 

Drilling the temperature well 

Drilling operations began on 11 July 1946. The first hole attempted had to be 
abandoned after drilling to a depth of 6.4 feet, as gravel with cobbles up to 3 inches in 
diameter was encountered at that depth. A new location was chosen for a second at
tempt; drilling at that location was successful, although considerable difficulty was 
experienced in penetrating frozen gravel and sand. By a combination of water jetting 
and driving, a 22. 5-ft-deep temperature well was completed on 14 July. 

Ins trumentation 

The ground-temperature-measuring equipment installed at Fort Yukon consisted 
of nine copper resistance thermometers (thermohms); the three top thermohms were 
enclosed in 3/4-in.-diam tubing and the other six were suspended in a 2-in. -diam oil
filled pipe. The. thermohms extended from 0.0 to 22.0 ft below the ground surface, 
spaced as shown in Figure 6. It should be noted that the O. 0 -ft thermohm is actually 
1 /8-inch to 1 /4-inch below the ground surface. 

Temperature observations were made with a Leeds and Northrup Model 80l5-S 
tempe rature indicator; it was a double range, \Vheats tone - bridge type with one scale 
range of -SOC to -5C and one of -15C to +30C. 

5 



6 GROUND TEMPERATURE OBSERVATIONS 

Resistance thermometers were used instead of thermocouples because similar 
equipment had been used previously by the U. S~ Weather Bureau and station personnel 
were familiar with the observational procedure. Also, the use of thermocouples would 
have necessitated the daily preparation of an ice both for reference use, which is not 
practical when observations are obtained only in a single temperature well. 

u 

<[ 

a. 

en 
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x 
o 
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a:: 
w 
'X 

I-

1--.!.-22 ~~ .. ~~ .. __ , 
JUNCTION BOX~) CONTROL BUILDING 

4.0'-------101 

7.0'-------

- 30 CONDUCTOR 
CABLE 

NOTE 

SURFACE THERMOHM IS 'Ie TO ~4INCH 
BELOW GROUND SURFACE. 

ILO'-------W+----THERMOHMS SUSPENDED IN 
2 INC HOI L F ILL E D PIPE, 

16.0'--,---------1"1 
SCALE IN- FEET 

303 
'"""""-iJ~H~iiiiiiiiiiiiii~ 

22.o'---~::c-----"" 
CAP --..... ·--22.5 FEET BOTTOM OF HOLE 

Figure 6. Resistance Thermometer Installation. 



GROUND TEMPERATURE OBSERVATIONS 7 

SOIL INVESTIGA TIONS 

Exploration 

In conjunction with drilfing operations for the temperature well, representative 
soil samples were obtained with a 4-in. hand auger after each drill run. During a field 
trip to the site to remove equipment on 23 July 1958, a 7-ft-deep exploratory hole was 
drilled 6 feet east of the temperature well. The exploratory drilling was performed by 
drive sampling with a Chicago pneumatic drill rig equipped with a 200-lb drop weight. 
A 3-in. -diam hardened steel drive tube was used as the sampler. Attempts ,to drive 
through the frozen gravelly sands beyond a 7-ft depth resulted in refusal and buckling of 
the sample tube. . 

Soil data 

Laboratory tests were performed to identify and classify the soil samples obtained, 
with moisture content and density tests made on suitable representative samples. The 
boring log and soil data for the temperature well are shown in Figure 7, and the log and 
soil data for the exploratory hole are shown in Figure 8. 

GROUND TEMPERATURES 

Observed ground temperatures 

Ground temperatures were recorded daily at Fort Yukon for 12 years (1947 to 1958). 
The maximum, minimum, and the average of the temperatures recorded the first day of 
each month are shown in Table 2. The actual ground temperatures recorded the first 
day of each month for the 1947 -1958 period of observations are shown in Table 3. 

Ground-temperature gradients 

Ground-temperature gradients for a typical thaw and freeze season (1951-1952) at 
Fort Yukon are shown in Figure 9. Gradients were plotted for the end-of-thaw, mid
thaw, mid-freeze and end-of-freeze. The maximunl and minimum ground telnperatures 
recorded at each depth during the period of record are also presented. 

The end-of-thaw gradient indicates the maximum depth of thaw for the 1951 th~wing 
season; the end-of-freeze gradient shows the minimum subsurface'temperatures record
ed(at depths greater than 4 feet) for the freezing season. It should be noted that the 
maximum and minimum temperatures shown for the various depths do not represent the' 
1951-1952 seas on as do the gradients; rather, they are the maximum and minimum temp
eratures recorded at each depth during the years 1947 to 1958. 

Depth to permafrost 

The seasonal depth of thaw at Fort Yukon varied slightly from year to year; the 
average seasonal depth of thaw observed during the period of record (1947-1958) was 
approximately 7. 5 feet below the ground surface. 

When the ground-temperature well was drilled on 14 July 1946; frozen ground 
(permafrost) was encountered at a depth of 5.2 feet (Fig. 7). A hand augered hole 
drilled on 12 August 1949 reached frozen ground 7.5 feet below the surface'. On 
23 August 1958, an exploration hole was drilled as close as was physically possible 
(6.0 feet east) to the ground-temperature assembly, and frozen ground was encountered 
6.2 feet below the ground surface, (Fig. 8). 
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Figure 7. Boring Log and Soil Data, Ground Temperature Well, Fort Yukon, Alaska 
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Figure 8. Boring Log and Soil Data, Exploratory Hole, Fort,Yukon, Alaska 
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DEPTH 

IN 

FEET 
MAX. 

0.0* 2505 

0.5 28 00 

1.0 2901 

2.0 2800 

4.0 3103 

7.0 3106 

11.0 3103 

16.0 3009 

22.0 3009 

GROUND TEMPERATURE OBSERVATIONS 

Table 2. Ground telTIperatures, of. MaxilTIulTI, lTIinilTIulTI, 
and ayerage observed first day of lTIonth, 1947 - 1958. 

MONTH 

JAN. FEB. MAR. APR. MAY 

MIN. AVG. MAX. MIN. AVG. MAX. MIN. AVG. MAX. MIN. AVG. MAX. MIN. AVG. MAX. 

907 18 09 2401 1209 1902 23 00 1402 18 09 2606 2106 2302 3707 2300 3009 6609 

1800 2201 26 09 1609 21 06 2307 1501 21 00 2602 2109 2406 31 06 2404 2608 4604 

2005 2503 28 04 2005 2307 2505 190L 22 08 2609 2304 2500 3101 2501 2809 4402 

2106 2500 2707 1900 2401 2604 2203 2402 2103 2307 2501 3002 2L08 2804 3506 

2709 2907 3103 27 00 2907 3103 2600 2903 2908 2307 28 00 2908 28 00 28 09 3002 

3103 31 06 3200 3009 3106 3106 3005 3103 3106 3009 3103 3106 2905 3007 3009 

26 04 3005 3103 2505 3002 3103 3002 3009 3103 3002 3007 3106 3002 3007 3009 

3002 3007 3103 2907 3007 3103 3002 3007 )1 .. 3 3005 3007 3103 3004 3007 3009 

2907 3007 3103 2908 3005 30 09 3002 300.5 )009 3002 3005. 3103 3002 30.5 3009 

*Thermohm instolled 'Ie inch to 1/4 inch below ground surfOCQ. 

DEPTH 
MONTH 

IN JULY AUG. SEPT. OCT. NOV. 

FEET 
MAX. MIN. AVG. MAX . MIN. AVG. MAX. MIN. AVG. MAX. MIN. AVG. MAX. MIN. AVG. MAX. 

0.0* 7509 5L07 6800 77 00 5500 6008 6004 L006 50.L 3801 1807 30.2 28.0 15.8 230L 2609 

0.5 6908 4309 50.9 5L.7 4402 49.1 5306 28 05 4208 3909 25.9 3007 3103 18.9 2606 29.8 

1.0 55 00 4305 48 07 5400 46 04 49.3 47 08 40~6 4408 3704 3002 3304 3106 2703 3002 3105 

2.0 47.1 3906 4305 5004 4507 47:1 45.7 4100 4204 3902 2908 3306 3103 26 02 2908 30.5 

4.0 3308 30.2 3202 3909 30.9 3808 39.2 3508 3806 3707 28 08 33.4 3106 28 04 3103 3106 

7.0 31.1 29.8 30.5 32.7 2908 31.3 32.7 3005 32.2 33.8 30.2 3200 32.0 3009 3106 32.0 

11.0 3103 29.8 30.7 30.9 2908 3005 30.9 29.8 30.5 31.6 29.8 30 07 3103 28 08 30.5 3009 

16.0 30.9 3002 3005 30.9 3002 30.5 31.3 2908 3005 3103 3002 3007 3101 30.2 30.5 3009 

22.0 3103 30.2 30.5 30.9 30.2 30.5 30 09 29.8 3005 3106 29.8 30.5 3101 29.8 3005 3009 

11 

JUNE 

MIN. AVG. 

L309 5608. 

3506 L008 

3402 38 08 

3002 3209 

2903 2908 

2908 3004 

3000 3007 

3002 3005 

30.2 3005 

DEC. 

MIN. AVG. 

10.4 2008 

21.9 2404 

18.1 27.9 

2307 2709 

29.8 30.9 

30.5 3105 

30.2 3007 

2806 30.4 

2903 3004 



. DEPTH 
IN 

FEET JAN FEB MAR APR. MAY 

0.6 • 1'1.1 1'1.Q I??~ 2Q.~ 
0.5 * 118.1 21.lL L2L...a 2.a..a 
1.0 * 2Q.5 2L..6. 21).1 28.0 
2.0 • 21.6 24.8 25.1 28.0 
4.0 • 29.10 28.4· 28.4 28.4 -----

1.0 • 
,31.6 i31.3 30.9 30.2 

11.0 * .~.~ I~.~ 30." 30 ." 
IS.O * 130.2 130.2 30.5 30.5 

22.0 * 130.4 130.5 130.2 30 .. 2 

DEPTH 
IN 

FEET JAN. FEB. MAR APR. MAY 
0.0 • 

9.7 18.3 l.5..t.8 21.6 23 0 
0.5 l7.9 21.6 1~.0 2J.~ 24.1.1 
1.0 21.9 23.4 20.1 24.4 25.1 
2.0 22.6 24.h 22.3 24.4 2h.8 
4.0 30.2 29.1 28.0 28.0 28.0 
1.0 31.5 131.3 130.9 30.9 23_.2. 
11.0 30.9 130.9 i30~ 30 • ..2. 30.~ 
~S.O 30.9 130.9 .30~ 13o~ 30~ 
22.0 30.5 130.4 30.9 :30.9 30.4 

*Defectlve equipment 

TABLE .3 

GROUND TEMPERATURES IN DEGREES FAHRENHEIT 
RECORDED FIRST DAY OF MONTH, 1947-1958 

... -
1941 DEPTH 

IN 
JUN. JUL. AUG. SEP. OCT. NOV. DEC. FEET JAN. FEB. MAR APR MAY 

h~ .. Q 16Q.B ~6.~ ~ . .; .1l'LQ 27.'1 ~,..q 
0.0 24.4 24.1 14.7 22.8 31.6 

3a.1 lla..a ~..2. l1.u~ j'u.6 11i'I.Q i?Q.R 0.5 , 28.0 27.0 22.3 25.1 .31.6 

I~ 2 .u3~1) 150.0 lu3.7 130.9 131.6 13O.~ 1.0 29.5 28.4 24.8 25.3 131.1 

130.2 39.6 46.0 41.0 13Q~9 131J ~~ 
2.0 29.5 27.7 25.5 26.4 29.1 

29.-3 130.2 135.2 135.8 130.9 1316 131.5 4.0 31.3 30.7 30.5 29.7 29.8 

29.8 29.8 29.8 L~ 1~2 130.2 30.5. 
1.0 31.3 30.9 30.5 30.9 .30.9 

130.0 129.8 129.8 129 .• 8 1341.2 11O.L'; I~.~ 11.0 30.5 30.2 30.5 )0.5 30.4 

130.2 130 2 00.2 122.a Ln.2 l3o.2 ~.2 
IS.O .30.5 29.7 30.2 30.5 30.4 

30.2 130 2 l3O.2 122.a L22.a 129'.a L29..8. 22.0 29.8 29.8 30.2 130.2 30.2 

1949 DEPTH 
IN 

JUN. JUL. AUG SEP. OCT. NOV. DEC. FEET JAN. FEB MAR APR. MAY 

* . • • 60.4 136.3 23 0 116.~ 0.0 Q.o.6 22.5 15.1 2h.1 29.8 

* * • l5.1..6 l12....2. 28--.0 23..1 0.5 20.1 25.1 19.8 25.5 27.7 

* * * 47.8 136:7 !31.3 28.0 1.0 24.8 26.8 22.3 26.2 28.4 

* * ' * Lk5J. l.J2...2 ..l0 • ..2. 28.6 2.0 2.3.9 26.6 23.7 25.5 28.8 

* * * 38.8 31.7 31.6 131.6 4.0 )0.9 .30.5 29.5 29.5 29.5 

* * * 3.1.6 111.8 3.1.6 3.1.6 7.0 31.6 31.6 31.6 31.6 31.6 

* * * 30.5 131.6 30.2 130~ 11.0 31.1 31.1 31.3 LJO.9 130.9 

* * * 30.1) 131.3 30..5 130 . ..1 16.0 30.9 30.9 :30.9 130.9 130.9 

* * * ,30.5 131.6 30.5 l3O..1. 22.0 30.5 30.5 30.7 130.5 130.1} 

' ...... 

N 

1948 

JUN. JUL. AUG. SEP. OCT. NOV. DEC. 

66.9 170.2 62.6 44.6 29.1) 21).9 1~0.4 

46.4. 50.4 5b.o 39.6 .32.4 ')1 • .1 21~ 

i41.4 49.3 150& l!.t2.8 lU.1 1.11---1 26 .... 6 

33.1 44.6 47.1 41.7 133.6 !31.1 26.6 

30.2 133.8 '39S 138.8 134~::.1 ::.11.6 l..3l • ..1 

29.8 1.30.2 32.7 i32.1 l31.6 131.1 LlL6 

30.4 30.4 30.2 ~.2 L»~ L»J. 00...2. 

.30.2 30.2 3O~4 130.2 130.5 30.5 JO.5 

30.2 130.2 30.2 130.2 !.30.5 130.2 JQ.Jl 

1950 

JUN'. JUL AUG. SEP OCT. NOV. DEC. 

152.5 l75...2 6h.4 1';';.7 138.1 120 .. '; 126,.2 

25.5 155.7 i49.6 44.3 IlS.h 26.6 26jl6 

1)6.7 48.6 47.5 45.3 137~4 30.9 28.8 

32.0 44.6 46.8 143.9 136.7 29.8 29.1 

30.2 31.6 30.9 .39.2 ,35.6 .32.0 ~.--1 

30.9 130.9 3d~ c.11.6 ~1.J. 3.1.6 ..11 ...... 6 

30.9 130.9 30.2. l3o.~ ~1.3_ 30.9 ..30....2. 

110.9 110.9 30 .. 1) 130.6 l3L3. 00.9 00..2. 

'30.5 130.2 30.2 130 .• 5 130.1) 130 .. " 30 .. '; 



DEPTH 
IN 

FEET JAN FEB MAR APR MAY 

0.0 ~'o, 2008 23.0 26.6 3005 
0.5 ~606 2300 23.7 2602 2808 
1.0 ~800 2'0' 2'0' 2700 2804 

- 2.0 28 00 2404 2'0' 2703 2901 

4.0 0009 300' 2908 29'05 290' 
7.0 3106 3106 3106 3103 3103 

11.0 3009 3009 3103 3101 3009 

IS.O Ila,9 !lan" '31~ L10~ 3q~ 
22.0 lla,., 110,':; lla," 30,," 300" 

DEPTH 
IN 

FEET JAN. FEB. MAR JAPR. MAY 

'0.0 22.3 1209 200, 21;,9 2908 
0.5 2404 1609 2106 2109 2908 
1.0 2107 2100 2307 30S 3005 
2.0 2107 1900 2207 3002 3002 
4.0 13009 290' 28 08 2107 2901 
7.0 13106 3106 3106 3103 3005 
11.0 13103 3009 3009 3009 300' 
IS.O 13009 3009 JO~ 3909 300' 

22.0 1.3009 .3Q02 JO~ 3009 300, 

TABLE:3 (CONT'D) 

GROUND TEMPERATURES IN DEGREES FAHRENHEIT 

RECORDED FIRST DAY OF MONTH, 1947-1958 

1951. DEPTH i 
IN 

JUN. JUl. AUG. SEP. OCT. NOV. DEC. FEET JAN. FEB. MAR APR. MAY 

60.1 74.1 7002 4,.0 290'~3.4 2104 0.0 2007 1909 2106 2300 Jl~3 

42.8 ,202 ,007 420B" 3002 2408 2302 0.5 
~1.2 20 .. 7 121,2 12'LO 29,8 

4402 ,000 ,104 4604 3002 28 08 2700 1.0 1?7.C: 121,' 121,0 12h,h 29,C; 

3304 4302 470' 4309 2908 ~908 2700 2.0 
~l.h 122,6 123nL 123n 7 128n8 

3002 3103 3808 3902 2808 ~106 3009 4.0 l30nC; 128n9 128nQ 127n7 128"u 

3009 3009 3106 3103 3106 3106 3105 7.0 131n3 131,," 131,,6 13009 13005 

3009 3009 300' 3009 300' 3103 3009 n.o 13004 13007 3009 3005 3002 

lJQ~ 30.5 300' 300' 3009 300' 3000 ~G.O 3004 3009 3009 300' 300' 

130~ rn~ ~02 2908 l.JQ02 3009 30.7 22.0 300, 300' 300$ 3002 30.5 

1953 DEPTH 
IN 

JUN. JUL. AUG SEP. OCT. NOV. DEC. FEET JAN. FEB MAR APR. MAV 

6606 ,407 7700 ,101 3002 1'08 1306 0.0 1908 1602 1402 * * 
4'07 4600 ,407 4406 28 08 1809 1801 0.5 120,,3 1706 1501 * * 
4204 470' ,400 4006 3402 2703 2301 1.0 2106 200, 1904 * * 
3'06 4309 ,004 430' 3207 2602 2408 2.0 21n9 20n3 26,,4 * .* 
290' 3103 3808 3902 340' 2804 3007 4.0 27n9 2609 3103 * * 
JOo' 300' 3009 3207 320~ 3009 310' 7.0 3105 3103 3101 * * 
300' 30.5 3009 300' 300' 3009 3009 11.0 28 0b 2"05 3101 * * 
JOo' 300, J009 300' 300~ 300, 300, IS.O 30,,2 30n2 3009 * * 
300' 3005 3009 300' 300~ 3005 30.2 22.0 29n7 30n2 3002 * * 

1952 

JUN. JUL. AUG. SEP. OCT NOV. DEC. 

6307 6901 1,60' ,004 1801 2103 2300 

1'39 2 C;OnU llili , '3 u3n2 26--'L6 28--'L0 23nh () 
::0 

137,0 lJ.9., 3 lu9,3 u",3 132,0 129.8 127,3 0 
C! 

132.0 iLl3n2 11&600 42,,3 ~3Q.a.2:30n2 28"u 
Z 
tj 

29,,5 130,,2 l3L.2 l3'L.2 00n2 l3on9 ~ 1-3 
M 

1300' 129 08 1300' :3200 3103 13103 1300' ~ 
1:J 

300' 3005 3002 2908 2908 3002 3002 

3002 3002 3002 300' 3002 JOo' 3005 

M 

~ 
1-3 

30.5 3002 30~, 3002 29 08 3002 3002 C! 
::0 
M 

1954 0 !'~ 

tp 
C/l 

JUN. JUL AUG. SEP. OCT. NOV. DEC. M 
::0 

6202 17200 6102 15108 3106 28,,0 22,,6 < 
~ 

4205 6202 1&701 14107 2509 2908 2301& 
1-3 
H 

0 
4003 155.0 4806 14604 3304 2908 28 00 Z 

C/l 

3",,2 11&701 4507 14402 3405 3002 28,,4 

2905 3--108 3L2 3~02 ~4JL2 310 6 ~ 

3002 300, 3106 3106 3106 3200 2106 

3009 3009 3009 20~ ~~ ~02 ~ 

3009 3009 30,,9 30~ 3!lo5 300" 30,,9 

30.9' 30..09 3009 3009 J005 3009 3002 



DEPTH 
IN 

FEET JAN FEB MAR APR. MAY 
0.0 18.0 20.8 20.1 23.4 37.7 

0.5 20., 20.8 22.6 23.0 24.8 

1.0 24.8 24.4 22.3 24.4 26.2 

2.0 ~3.0 24.8 22.6 23.7 27.3 

4.0 30., 29.8 28.4 28.4 28.4 

7.0 ~1.6 31.6 31.3 31.3 31.3 

11.0 ~0.9 30., 30.9 30.9 31.6 

IS.O ~0.9 30., 30.9 30.9 31.3 

22.0 ~0.9 30.S 30" 30" 31.3 

DEPTH 
IN 

FEET JAN. FEB. MAR JAPR. MAY 

0.0 * * * 23.4 28.0 

0.5 * * * 123.7 28.8 

1.0 * * * ~'.1 29.5 

2.0 * * * ~,., 28.0 

4.0 * * * 29.8 29.5 

7.0 * * :.- 31.6 31.6 

11.0 * * * 30.9 30.5 

IS.O * * * 30., 30~9 

22.0 * * * ~.9 30.5 

TABLE 3 (CONT'D) 

GROUND TEMPERATURES IN DEGREES FAHRENHEIT 

RECORDED FIRST DAY OF MONTH, 1947-1958 

1955 DEPTH 
IN 

JUN. cJUL. AUG. SEP. OCT. NOV. DEC. FEET JAN. FEB. MAR APR. MAY 

* * * 44.6 31.6 7.6
1
21.2 0.0 20.3 21.2 20., 23.0 32.0 

* * * 39.9 30.9 21.2 23.4 0.5 21.7 21.6 21.2 23.0 29.1 

* * * 43., 34.2 ~9.3 27.7 1.0 24.8 24.1 23.4 24.4 29.8 

* * * 42.4 34.9 128.'4 27.3 2.0 25.3 23.0 22.6 24.4 29.1 

* * * 39.2 3,.2 ~2.0 31.3 4.0 30" 30.2 28.8 28.0 28.4 

* * * 32.7 32.4 ~2.0 32.0 7.0 31.8 32.0 31.6 31.3 jo.s 

* .* * 30.9 31.3 pl.l 30.9 11.0 31.3 31.3 31.3 31.3 30.9 
1----

* * * 30.9 3l:~3 ~1.1 30.9 IS.O 30.9 31.3 31.3 31.3 30.9 

* * * 30.9 ~0.9 ~1.1 30.9 22.0 30.9 31.3 30.9 30.9 30.9 

1957 DEPTH 
IN 

JUN. JUL. AUG SEP. OCT. NOV. DEC. FEET JAN. FEB MAR APR. MAY 

~8.2 ~6., ~9.7 ~2., ~'.1 ~2.8 ~1.2 0.0 23.0 21.9 20., 23.7 

~'.6 ~.9 ,.,.0 ~8.' ~7.3 ~6.9 123.4 0.5 23.7 24.6 21.9 24.1 

~'.2 -",.0 ~6.4 ~7.1 ~2.7 ~1.3 29.8 1.0 29.1 24.1 25.5 25.5 

~2.0 ~0.6 47.1 4,.0 33.4 31.1 29.1 2.0 28.0 26.6 25., 26.2 

29.5 33.8 38.8 39.2 34.2 31.6 30., 4.0 29.8 31.3 29.8 29.8 

30" 30., JO.9 32.7 30.2 32.0 31.6 7.0 31.6 32.0 31.6 31.6 

30., 30S 30.5 30., 30.9 28.8 30.2 11.0 30., 30.2 30.2 30.2 

30~9 30., JO.' 30., 30., 30.~ JO.5 IS.O 30.2 31.3 30.5 30., 

30.9 30.5 30.2 -JO.5 30.2 -30.2 :~':-s. ~ ~2-2~0-:=: j,:S- _/ 

3:J..3 30.5 30.2 

1956 

JUN. JUL. AUG. SEP. OCT. NOV. DEC. 

47.1 69.1 55.0 40.6 29.8 2,.1 24.1 

37.7 49.6 48.6 38.9 28.8 27.0 26.1 

38.8 50.0 47.1 43.9 33.8 29.8 28.8 . 

33.1 45.0 47.5 42.1 34., 29.8 27.9 

30.2 33.1 39.6 38.8 33.8 31.6 29.6 

30.5 31.1 )2.4 32.7 32-~4 32.0 31.6 

30.9 31.3 30.9 30.9 30.9 30.9 30.9 

)0.9 30.2 30.9 31.3 JO" 30.5 30.2 

30.9 31.3 30.9 30.9 30 .• 9 30.9 29.3 

1958 

JUN. JUL AUG. SEP. OCT. NOV. DEC. 

r 




