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Permafrost is defined here as that part of the lithosphere in which a naturally occuring temperature below 0°C (32°F) has existed continuously for 2 or more years Black, R. F., 1950, Permafrost, Chapter 14, in Trask, P. D., ed., Applied sedi-
mentation: New York, John Wiley & Sons, p. 247-275.
AREAS WITHIN PERMAFROST REGION o 1951, Permafrost: Smithsonian Inst. Ann Rept., p.
1953, Permafrost—a review: N. Y. Acad. Sci. Trans., ser.
2,v.15,p. 126-131.
1954, Permafrost-a review: Geol. Soc. American Bull,, v.
65, p. 839-856.
Brewer, M. C., 1958a, Some results of geothermal investigations of perma-
frost in northern Alaska: Am. Geophys. Union Trans., v. 39, no. 1, p.

Mountainous areas in which summits generally exceed 3000 feet in alti tude, and which are underlain predominantly by bedrock at or near the surface. Great differences
in altitude, in character of materials, in soil moisture, in insolation received at ground surface, and in vegetative cover cause extreme variation in thickness and tem -
perature of permafrost. In late geologic time and at the present,many mountainous areas have been and are active orogenic belts with a relatively high geother-
mal heat flow from the interior of the earth. This condition tends to restrict the development of permafrost
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consolidated deposits, but locally underlain by bedrock at or near the surface.

Generally underlain by continuous permafrost

N
/ / Generally underlain by discontinuous permafrost
V% S e e

Generally underlain by isolated masses of permafrost

Both temperature of permafrost at depth just below the zone of seasonal
variation, and air temperature are extremely variable

Lowland and upland areas, including hilly and mountainous areas in which summits generally are less than 3,000 feet in altitude. Underlain predominantly by thick un -
Variation in the character of the unconsolidated deposits with depth is common.

The thickness and the temperature of permafrost are less variable in these areas than in the mountainous areas

/ /// Underlain by thick permafrost; areas of fine- and coarse-grained

\ deposits. Maximum determined depth to base of permafrost is 1,330
,/.// feet. Locally, in close proximity to large water bodies, depths between
600 and 800 feet have been determined

Generally underlain by moderately thick to thin permafrost; areas of
predominantly fine-grained deposits. Maximum determined depth to
base of permafrost is about 600 feet. Locally, in close proximity to
large water bodies, permafrost is absent

| Underlain by discontinuous permafrost; areas of predominantly coarse-
grained deposits. Maximum determined depth to base of permafrost
is 390 feet. Permafrost is present in most places, but locally is absent

Generally underlain by numerous isolated masses of permafrost; areas
of predominantly coarse-grained deposits. Maximum determined depth
to base of permafrost is 265 feet. In the Copper River Basin and along
the north flank of the Alaskan Range extensive areas are free of
permafrost

Underlain by isolated masses of permafrost; areas of predominantly fine-
grained deposits. Permafrost generally occurs either at a consider-
able depth below the surface as relict permafrost, or near the surface
as thin lenses at local sites where ground insulation is high and ground
insolation is low

Generally free of permafrost; areas of predominantly coarse-grained
deposits

variation generally ranges from —11° to —5°C (about 12° to 23°F).
Mean annual air temperature generally ranges from —12° to —7°C
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(about 10° to 20°F)

Temperature of permafrost at depths just below the zone of seasonal
variation generally ranges from —5° to —1C° (about 23° to 30°F).
Locally, ground temperatures are above —1°C (about 30°F), especially
in map unitl,. Mean annual air temperature generally ranges from
—17° to 0°C (about 20° to 32°F)

Temperature of permafrost at depths just below the zone of seasonal
variation generally is above —1C° (about 30°F). Mean annual air
temperature generally ranges from 0° to 1°C (about 32° to 34°F).
Locally, because of microclimates, mean annual air temperature is
below 0°C (32°F)
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1958b, The thermal regime of an arctic lake: Am.
Geophys. Union Trans., v. 39, p. 278-284.

Brown, R. J. E., 1960, The distribution of permafrost and its relation to
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AREAS OUTSIDE OF PERMAFROST REGION

occur at high altitudes, and in lowland areas where ground insulation Looalle 5 £ hich altitud 4 mi limat 1 ai Péwé, T. L., 1948a, Permafrost investigations, Fairbanks area, Alaska:
is high and ground insolation is low, especially near the border of the oa. momﬁ.mmco_ Hmoom Wmm % S 20CICIOCINnALES, [Mealiannpal dir U.S. Geol. Survey Permafrost Program Preliminary Rept., 16 p.
permafrost region temneratipes 16 holow ( ) 1948b, Terrain and permafrost, Galena area, Alaska:
U.S. Geol. Survey Permafrost Program Rept. 7, 52 p.
1949, Preliminary report of permafrost investigations in
the Dunbar area, Alaska: U.S. Geol. Survey Cire. 42, 3 p.
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S R / N N ”Io g = - Water bodies. Permafrost is either absent or at considerable depth beneath large rivers and large deep lakes throughout the entire permafrost region. The — 1958, Geology of the Fairbanks D-2 quadrangle, Alaska:
W)l ///Ay/// / 7 e heat in these large water bodies, and also in the ocean waters, tends to decrease the thickness and to increase the temperature of permafrost in adjacent areas. U.S. Geol. Survey Geol. Quad. Map GQ-110.
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SPECIAL FEATURES WITHIN PEFMAFROST REGION
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Glaciers. Almost all areas underlying active glaciers are believed to be free of permafrost

/ SNELe / // / In the southern part of the permafrost region, areas adjacent to large water bodies commonly are free of permafrost 1963, Frost heaving of piles with an example from
f S ANAN / ..// Fairbanks, Alaska: U.S. Geol. Survey Bull. 1111-1, p. 333-403.
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X ..4,6./ r/f. //V/J/.wf?// ) ’ Smith, P. S, 1939, Areal geology of Alaska: U.S. Geol. Survey Prof. Paper
7 // \i/«/v Aﬂl,//( £sS RN ) DO ol §20ON Thermal springs and active voleanoes. Permafrost is absent in close proximity to thermal springs and active volcanoes. These features are surface manifestations 192, 100 p.
AN $ WK\//KW/ > Iv Ehens Mot SPCIOE 5650 A SORENEONA A a N i of relatively high, near-surface, earth temper atures, which tend to decrease the thickness and to increase the temperature of permafrost Stoertz, G. E., 1959, Analogs of Fort Greely and Fort Churchill Terrain in
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Taber, Stephen, 1943, Perennially frozen ground in Alaska; its origin and
history: Geol. Soc. America Bull,, v. 54, p. 1433-1548.
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Active volcano Trainer, F. W., 1960, Geology and ground-water resources of the
Matanuska Valley agricultural area, Alaska: U.S. Geol. Survey Water-

Supply Paper 1494, 116 p.
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U.S. Geological Survey, Ground-Water Branch, Anchorage, Alaska:
SELECTED PERMAFROST DATA FROM WELLS AND BORINGS Unpublished well records.
- U.S. Weather Bureau, 1943, Climatic atlas for Alaska: Rept. 444 (229 p.)
.N.\o and supplement (72 p.) of the Weather Inf. Br., Headquarters, U.S.
Permafrost present; number denotes approximate depth in feet to base of Army Air Force.

AR ..\ // ) / : ; % A )N 5 ) S ’ ) permafrost. Asterisk after number indicates that depth was calculated : —  1950-1962, Climatological data, Alaska.
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2 ; =% \ \ RN SR EEEO WK IEN : R < through 1952, No. 11-43.
Q / Q //M//A’fly//ﬂ”/.r//ob@( /V 2 2 ; PAIRPLY B i O 100 Wahrhaftig, Clyde, and Black, R. F., 1958, Engineering geology along part

/ ».O.M, 7,/{ Jc” R /”//4/// SRS . Y S P ) X ™ L Permafrost absent; number denotes approximate thickness in feet of of the Alaskan Railroad: U.S. Geol. Survey Prof. Paper 293-B, p. 69-118.
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