
PRJ!&MINARY REPORT OF PJiXWUROST  GATI IONS 

IN THE DUNBAR AREq ALASKA 

J3YhrrgL.h- 

The p&rpoee of t h i s  repo* i e  t;o present 
4 prmllndnary deaoriptlba of t b e  Permafmst 
aon4.Itloas i n  the Iknber region. The repor t  
is the m o u l t  of reoonn@i~ennee work on 
A w r t  0 ,  1948. 

Tho Dunbar area inoluder a s t r l p  along 
tho Alaska Railroad fmm St8ndaxd to  Berg, a 
d l r tnnae  of 20 milea ( f i g .  l), an area that 
ham bean w l t M n t r m  by t h e  government f o r  
qoss lb le  unit ~ r i a u l t u r a l  re t t lament .  Tho 
a l s a  lZes in the i n t e r i o r  of A1Pake on the 
aoutbern bonier  of t b e  Yukon-Tanam Plateau. 

Zn bhe War erer t he  Yukon-Tmw 
Plateau aonaiate of gen t ly  miLW, well- 
rounded hi110 about l,$?OO t o  8,000 f e e t  high. 
The Idwl&u5m a m  a t  an al t i tude of about 400 
Peat. 

Pmrn 8tnndnrd t o  Dunbar, a Biatsnce of 
about 7 mi180, the  r a i l r o a d  18 i n  tho  r e l a t ive -  
l y  noma vol ley  of lower Ooldrtmam Elver.  P t  
Dunbar t he  fiver emptier mb In60 the bmnd 
lake-aovend alluvial p l a i n  ternad tihe Hlnto 
Plate.  Pmm Duubar t o  Berg  n a ie tenas  of 13 
a l r r ,  the ?Unto F l a t s  a d j o h  the h i l l a ,  and 
tha railroad t r avemes  a namr( s t r i p  a t  t b  
bar0  of t h e  h i l l r .  The P b t r  am northwest of 
t h e  t ~ a a k  lr$ the h l ' l l s  moutbeaat. 

Th!, nran f r o m  the Ts~una Rlvea t o  Stand- 
ard. o m  be uvided  in to  th ree  main t e r r a l n  
div5sionsl  (1) the r loodpla in ,  (2) the da- 
g o n l t i o n r l  slope-the larr,lylog a m a  between 
the floodplain anand t h o  hills .wand extending 
i n t o  the  vol l6~4- - -~nd (3) the  hll ls .  

An t h e  f l o o d p l a ~  of the lharoa River 1s 
mt.r lda t he  gQvernment rrlthdrrml area. it will 
not be diaaussed. 

The lower gentle slop68 of  the h i l l s  end 
l ooa l ly  the valley bottoms have born t en ta t ive -  
l y  termed tho deposi t ional  slope.  The oontaot 
between the  depoai t lonal  elope and tho h i l l e  
i s  an a c b i t m  one. ~ b b  sediment both of the 
~ o * l e r . h i l l a  m3 the depos i t iona l  alope is rilt, 

but t h e  milt of the depoei t ional  slope bas a 
U g h e r  organic content.  Where the steeper 
slope of the h i l l a  give8 way t o  the  more 
gen t l e  slope of the .depoait ionrl  area, the . 
d ~ i n a g e  beoonms aluggfah and t he  wetor- 
a r t u r a t e d  ground l a  f iozsn.  The aontaat  be- 
twoon t he  hille and the deposiGlonal s lope  
ape@ i s  t b e m f o r e  t e n t a t i v e l y  plaaed e t  the 
oontaat  beeseen t h e  frozen gent30 nlo e and 
t h e  unfmxes s t eepe r  alope. T a l a  aon!rot la 

f enamally a t  a h igher  a l t i t u d e  on the north- 
Aaing r lopes  than on t he  aouth-IaaLq  elope^. 

SadSront of the  depor l t iona l  elope ie 
x ~ o a t l  ah. Huck is a dark. f e t i d ,  Mghly 
o*&*IIIo s i s t  that genera l ly  o w t a h s  a - h t  

. r e w i n s  of animalm of ths'gleoial period. In  
the  omek valley6 mu* O V O F ~ ~ ~ B  oreek &savela 
wbioh, in turn, r e s t  on  bsdmok. 

Permafrom t 

The s66immt of thb deporf t ional  rlape Is 
pemdaneokly frozen t o  a depth of st l e a s t  160 
f e e t .  Tnia perme?roclt pmbably oonsiats of a 
aontimoua body extending from blll t o  b i l l  
(fig.. e l .  The thickneee of the fmaeq ground 
-probably deoraases toward t he  h i l l 6  where it 
pinohee out a t  t h e  base of t h e  b i l l .  We 
areek gmva le  under the muok a r e  rmoen. It 
18 not know i f  the g m d  Im thnwed under t h e  
river. D. th t o  peraefroat  i s  &bout 18 t o  24 
inahas i n  %ha bottom land, bu t  m e r e  permatmat 
thins toward the  hille the depth t o  permafrost 
inor8Aeem. 

,Perhags the moat important oharaa te r l s t i c  
of tho hocsn gmund in the depositionnX slope 
i r  the presence of m m y  large ole--iue m e a e e  
or irregular shapes and s i s e a .  Ihr pmmence 
o f  theme i c e  massea l a  ln&aated by Ghe follow- 
i n g  1 

.(I) lhgoauce of I c e  a s a e e  i n  milroad 
aut8 through t b e  l m e r  end of 
tan-aolorsd silt ridgem. 

( 2 )  Bxposum of i c e  m*ssem Ln we21 a t  
Btandard. 4.u l o o  Ua88 &t l e a s t  
1 6  feet t h l &  was enoountered. 

(3) 9bepuokarnt pLts i n  the  ripper psrt 
of the dspomitioa+l slope pmbably 
near the contact  of the  frozen and 
nonfroeen gmund. P t t s  a0 f e d  
long, 10 reet wide, and 8 f e e t  
deep were wbioad.  



Pigum 1. Index ma9 o f  Alaska, 8horrLag location of Quabar area. 
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. ~ g u r e  2. Bketob rhowing prabable p e d r o a t  distribut;ion in lawar ac~ldrrbteam River Valley neaa 
Dunba~, Alaska, baaed on pmbiotion f m  known permafmst d l s t r i k t i o n  Ln upper 
(301datMpm Valley. 



(4.) Preeence o f  aave-in-lakes. Pe loe- 
thaws and pita are formed they 
somet lmes hold water whloh t b w a  
the bank causing the lake t o  
enlarge by the  caving i n  of the 
bank, with t rees  and other  p l ~ n t a  
therefore alumglng in to  the water. 

( 5 )  heebnoe of polygonal ground. 

(6)  Sinking o f . r e i lmad  t rae l s .  

( 7 )  Similarity to  the depoaitlonal 
slope of the Fairbanks area 
about 41 mile8 away. 

Zeconomic application , 

onrtmctlon -The hepoaitional slope 
l a w f o r  comtmotion tm the 

floodplain o r  h l l l  ama  due t o  permafrost 
oonditiom. m e  permanently frohen, f lne-  
gralne8 mck is subject t o  much henvlng and 
rluntplng. The melting of the lo6 maases i a  
a ma Jor  faotor  .in the slumping of t ho  ground. 

@11m&lture.-Polygonal mmda and pi ta  
may form tarsar cleared for fa.rms on the 
deporltional slope. This is  rQot hqs ooourred 
on the degoeitionel elope In the Palrbanka 
area. When tha overlying vegetative oovsr i d  
remorad, tho underlying loe maaaee begin to 
melt. If the i c e  mauses a re  In a polygonal 

' notrrol.r, the area in tha d d d l e  o f  the i o e  
polygog net I'r left standing in relief 8 8  t h o  
sumounding ground sinke. In the PalrbanLn 
rmr, mounde begfn t o  f a l a  In the aeoond o r  
t h l r d  year a f t e r  the f i e l d  i r r  ol",rrrud. 

#So addition t o  mmmda, many p i t s  mag 
fom Ln the f ie lds .  Theae p i t s  are the ra- 
mult of' the melting of a mass of 100. They 
have been t e m d  thermokai%t p i t s  end .form 
roadily *en the land $8 oleare&* A f8u auob 
i t r  hnve alrundy fo-d Fn'unulaamd areas 

fn tbs Dunbor region under preeent o l h a t i o  
oondlt'ions. When suoh l a  olearad, 
p i t t ing  w i l l  pmbably be intenaifled. 

The i'ormntian of euch awunds 'aad pito 
i s  detrimental t o  fanning. Sometimes f l e l d s  
m a t  b~ abandoned md frequently cultivation 
mst be etopped and the f i e l d  w e d  fo r  pas- 
ture.  The important f ac to r  t o  noto 1. not 
that the homesteader oan s t i l l  use the 
f i e ld  i f  he oonntantlp aumbata, the melting, 
but that  it takes valuable time, money, and 
s o i l  t o  fight theme oonditl'one resul t ing 
f m m  gomafroat. As f a d -  i n  t h l s  r e  IOU 
i a  nrs~marginal  a t  beat ,  such added digfl- 
o u l t i e s  mag prove lnauperpble. 

(hround water.-Ae permafrost 1s .ne@r 
tho surfaoe In the deposi t ioml olope, 

f round water i n  moat places i n  not avai lable  
o shallow welle. BeneeM the oonfinlsg 

g s ~ f x v s t ,  nater  i a  generally available but 
a t  depths aometimea exobeding 3.60 fee t .  The 
water i n  many'inatanoea would be unpaletebJb. 
' I h i a  l a  t rue  at Berg. 

The hlllrr i n  the area aN, of Birch 
Omek sch is t  mantled with 1 to 40 feet .of  
tan-colored a i l t .  Lower h i l l a  and Lowsr 
elopes have the greatest thiobneas of g i l t ; .  
Llka loeaa, e l l t  haa the propsrtg of atand- 
iiqj i n  vef i ioal  clLffe. On the steep elope0 
the a l l t  is  out into para l le l  ve r t l a s l  
ridges, but on the lower alogea the s i l t  i r  
o u t  in to  rather smell flat-topped mmnantr 
and amall e l i p t i c a l  knobs. Tlle,remants 
far theat  avmy f r o m  the valley bottom am 
probably not frozen and thole i n  the bottom 
have a depth t o  permafroet of w a r  4 f e e t .  
Soma of the loner end? of tha m i l t  ridgsa 
~ontaln 106 nmesee as revealed in Wlroad 
w t a .  

Beeauee of the relat ively rteap slope8 
drainage i s  generally good end no permatbas~ 
s o a r s .  :Bme fmren  ground i s  found on the 
north-faaing aide of the h i l l e ,  but t h i r  
h a  tentat ively been plaoed i n  the deposi- 
tional slope area. . 

~ ; m t r c t i m . h c a u r r e  of ~ i r f i o u l t i  re 
remu1 ng rom penualroet, t he  h i l l a  ' o f f e r  
the beet location fir the aonstnmtion of 
builbinge . 

ricu1ture.-The combhation of g rsa t s r  solar- no slumping of the ground In 
the f i e l d  mekaa the pn t l a , rou th - f aa in  h l l l  
alopee the beet location f o r  forum. Bow6Ver, 
the amount of gently eloping land i r  8-11 oad 
moat alopea are too efeep for  oultivation. The 
type of s o i l  on the slopes yields vorj mmdlly 
t o  gull- nnd s o i l  erosion. 

dtound muter.-To obtain water on the 
h i l l r ,  w a l l @  pmbablg,would have t o  bs oan- 
tinusdl down in to  the underlflng bedrock. Thlr  
mny prove too expensive f o r  the homesteader. 
8 0 ~  wabr may be obtalnecl from mprings a t  the 
base of the hllls. The looatlon of suoh 
aprFnga nnd the poaaibi l i ty  of theLr wlnter 
use bna not been &f in i t e ly  determlnod. 


