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PRELIMINARY REPORT OF PERMAFROST INVESTIGATIONS

IN THE DUNBAR AREA, ALASKA

By Troy L. Pews

-IRTRODUCTION

The purpose of tbhis report 1g to present
A preliminary desaoripiion of the Permafroat
conditions 4o the Dumbar reglon. The report
18 the result of rescnnaisasnce work on
August B8, 1948.

The Dunbar area inoludes au strip along
tbe Alaaka Rsllroad from Standard to Berg, =
dietance of 20 miles {fig. 1), an area that
bas been withdrewn by the government for
poBaible unit agricultural settlement. The
area lles in the interior of Alasks on ths
southarn border of the Yukon-Tanana Plateau.

GENERAL GROIOGIO SBTTING

In tha Dunbar ares the Yukon-~Tenena
Plateau consista of gently rolling, well-
rounded hille about 1,200 £o 2,000 feet high.
?hotldwlnndo are at an altitude of avbout 400

set.

Prom S8tandard to Dunbar, a distence of
about 7 miles, the rallroad is in the relative-
ly nerxrow velley of lower Goldetresm River. At
Dunbsr the river emptiss ocut into the broad
lake-govered alluvial plaip termed thée Minto
Plats. Prom Dumber to Berg, & distance of 13
miles, the Minto Flats adjoin the bills, and
thes railroad traverses & narrow strip ut the
bess of the hills. The Plats are northwest of
the track and thé hills southeast.

T™he ares from the Tanang River to Stand-
ard can De divided into three main terrain
divisionst (1) the floodplain, (2) the de-
positional slopa—the low.lylug earea between
tne floodplain and the hills anéd extending
into the valleys—and (3) the nillas.

FLOODPLAIN

An the floodplain of the Tunana River 1s
outside the govermment withdrauwal area, It will
not be dimocussed.

DEPOSITIONAL SLOPE

Tne lower gentle slopeées of the hills and
locally the valley bottoms have been tentative-
1y termed the depositional 8lop®. The ¢ontact
between the depoaitionel slope and tne hillsg
i® an arbltra ons. The sediment both of the
lower nills end the depositione) slope is eilt,

but the silt of the deposltional slope hes a
nigher organic content. Whare the steeper
slope of the nills gives way to the more
gentle slope of the depoaitionsal area, the
dreinage beoomes sluggish and the wator-
saturated ground i1a frozen. The ooptuot be-
twoan the hille &and the depositional aslope
area 1s therefore tentetively pleced at the
ooutaot between the frozem gentls slope and
the uonfroxen asteeper =lope. Tnis ocontect ia
gouornlly at a higher altftude on the north-
acing slopes then on the scuth-feocing slopes.

Sediment of the deposltional slope 1a
moatlz muck. Muck 18 & dark, fetid, bighly
orgenio silt that generally oontains abundant

.romains of animals of the glaoial pericd. In

the creek valleys muck overlies oreok gravels
whioh, in turn, rest on dbedrock.

Pormafrost

The sodiment of the depositionsal slope is
permanently frozen to a depth of at lesst 150
faot. Tols permefrost probably oonsiats of a
sontimioua body 6xtendlng from bill to hill
(f1g. 2). The thicknese of the frogzen ground

‘provadly decreases toward the hills where 1t

pinones ocut at the base of the bill. The

areek gravele under the muck are frozen. I
18 vot known if the ground ia thawed under the
river. Depth to permefrost is about 18 to 24
inches in the bottom land, but where permefreat
thine toward the hills the depth to permafrost
inoreaees,

‘Pornaps the most importent characteristic
of the fyozen ground in the depositions) slope
is the presence of many largé olear-L{pé masses
of Irregular shapes and sisges. The presence
of theso ico massés is indicsted by the follow-
ing:

(1) Exposure of ice mésnes in rsilroad
outs through the lower end of
tan-colored silt ridges.

(2) Bxposure of ice massas In well at
Btandard. -An i¢e mass at least
16 fest thiok was encountered. 1/

(3) Toheymokarst psits 4in the vpper part
of the depoaitionsl slope probably
near the contact of thes frozen and
nonfrozen ground. Plts 20 feet
long, 10 rest wide, end 8 feet
desp were notliced,

Ol cammmication, railroad sectiop chief
, A é, 1948,
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{4¢) Presence of cave-in-lakes. As 106-
thaews and pits are formed they
sometimes hold watar whiah thaws
the bank causing the lake to
enlarge by the caving i{n of the
bank, with trees and other plents
thersfore siumplng into the water.

(5) Presence of polygomal ground.
(6) Sinking of railroad tracks.

(7) Similarity to the depoaltional
slops of the Pairbenks area
about 41 miles eway.-

Beconouwlc sppiication

Qongtruction.—The depositional slope
is leas favorable for conatrustion than the
floodplain or hill area dus to permafrost
oonditions. Thoe permanently froxeén, fine-
grained mick 18 subject to wuch heaving and
slunping. The melting of the 1cé wmanses is
a major faotor in the slumping of the ground.

Agriculture.—Polygonal mounds and pits
may form ereas clesrsd for faymes on the
depositional aslope. Tals 1s what has ooocurred
on the depositionel elope in the Fairbevks
ares. Whan the overlylng vegetative oover 1s
removed, the underlylng 1cs masses vegin to
melt, If the ice masses are in a polygonal
network, the area in the middle of tha foe
polygon net Is lsft atanding in rellef se the
surrounding ground sinks. In the Falrbanks
area, mounda begin to form in the asocnd or
third year after the field Is cleared.

JIn addition to mounds, many pits may
form in the flelda. These plta are the re-
sult of the mélting of & maas of 1oe. Thay
have been terwsed thermokarst pits end form
roadily when the land 1a ¢leared. 4 few auch

ites heve alresady formed in unclesred areas
n the Dunbar reglon under preeemt oclimatio
oonditions. When such land 1s sleareq,
pltting will probably be intensified.

The formation of such mounds and pitwe
18 detrimental to farming. Bometimes fields
mist e sbandoned and frequently cultivation
mist be stopped and the field used for pas-
ture. The important factor to note 1s mot
that the homssteader can atill use the
field 4if hoe oonatently combats the melting,
but toet Lt taekes valuable time, money, and
soll to fight these conditlons resulting
from pormafrost. As farming in this reglon
is near-marginal at best, such added Aifri-
sulties WAy provse insupsrable,

ground water.—As permafrost 1s nesr

the surface in thse depositionsl slope,

round water in most places 1s not svelleble

0 shallow wells. Benesth ths confining
permarrost, water 15 generally avai{lable but
¢t depths sometimea excbeding LE0 feet. The
water in many instances would be unpalatable.
Tais is true at Berg.

HILLS

The hille in the area are of Birch
Oreek schiest mantled with 1 to 40 feet of
tan-colored ailt. Lowsr hills and lower
slopea have the greatest thiokmesa of gilt.
Like loesa, silt has the propeérty of stsnd~
ing in vertioal cliffs. On the ataap alopea
the a1lt ta ocut into parallel vertlosl
ridgea, but on the lower slopes the silt is
gut into rether emell flat-topped remnants
and emall eliptical lmoba. The remnants
farthest amay from the valley bottom are
probably not frozen and those in the bottom
have & depth to permafrost of over 4 faet.
Some of the lower ende of tha silt ridges
oontain 1ce masses asz revealed in rallroad
ocuts., '

Booause of the relatively etewp slopes
drainsge is generally good end n¢o pormarroué
oocurs. :Bome frozen ground is found on the
north-fasing side of the hills, but this |
has tentatively been placed in the deposi-
tional glope area. '

Economio applisation

Conmatruction.—Because of diffloultiss
resulting Irom permafroat, the hills offer
the best location for the conatruotion of
bufldings.

Agriculture.-fhe combinetion of greater
solar hea oo alumping of the ground in
the field makes the gentls,south-faolng hill
alopes the best location for farms. Bowever,
the amount of gently sloping land i3 small snd
moat alopes are too eteep for oultivation. The
Yypo of aoil on the alopes ylelds very reasdlly
to gullying and soll erosion.

Ground water,—To obtain water on the
hills, walle probably would have to be ocon-
tinued down into the underiying bedrock, Thias
may prove too expensive for the homeateader.
dome water may be obtalned from springs at the
base of the hilla, The location of suoh
aprings and the possibility of thelr winter
use bas not been dafinitely detormined,
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