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CONTRIBUTIONS TO GENERAL GEOLOGY 

SURFICXAL GEOLOGY OF THE CENTRkL KOBUK RIVER 
VALLEY, NORTHWESTERN ALASKA 

By A m m  T. FERIVAX~~ 

ABBTmArn 

T h e  central prt of the Kobuk Rfver valler comprlw, from month to norlh, the 
brond w~stwnd-tcendhg lowland of the R&uk River, the narrow AmbIer Low- 
land that prtrrtllels I t  and the trlhutam valrega within the Balrd and Schwatka 
Mountnlns, part of the Brmka Rnnge, The Kobuk Rlver valley l a  covered with 
aurRcial d c p ~ t t s  that are prlnclpally of ~laclal, mlian, and fluvial orfan. Thwe 
depaita include drift of flve ~lnclntloaa, rnnginp: in age fm pteWiscondn t o  
Recpnt, and dr~m ~ ~ n d  In hoth stable and slrtlve fields. Two active fields, the 
Great Kobuk Rand Dun- and the Little K&uk Band Dunea, cover an area of 
about ,W square mtlee. 

The olde~t drlit in the ares, reperrenting the Robuk Uladatlon, OCCUt5 prlnd- 
pally In terrncm that abut the north atde of the Kobuk River. I t  has no recup 
nimble morainal topop~~pbg and t~ of p r e W I m n ~ l n  age. Glaciers of the next 
youncr, or Amhler, glaciation deimsfted kbate momlnes In the Ambler Lowland 
nnd renched the Kabnk Rher a l o n ~  the Maunelak Rfver. Thew moraines, which 
R W  all nuMu4, are of Wlmnsln ( l') A@. Conaptcuous freuh moraines of the 
next younger, or Walkw mite, ~ladat lnn were demttd  in the tributary valley8 
wfthfn the mountains, except along the Mauneluk River where the moraine 
m r s  in the Ambler TowEand. Tbpse m m l n e s  represent the last major &lacla- 
tlon in the area and am of Wfsconsfn a@. A se r i e~  of v m  i m h  moraines, 
mflned to the hl~her mrh of the Rchwatka Monnhlna, represent tbe UIaneak 
Creek Cilaclatlon of R m n t  we. M ~ I e r a  ~laclnl depoa1ts m r  at the foot of 
nnrtb-iactng rirqnea wlthln the Schw~tka Mountaln~ where snow ~ t c h e e  remain 
throwhont the ymr; one small nlacler IR s l ~ o  present here. 

Flne-fvained ffnvlal and pollan d ~ m i h  of mnd and silt, wlZh admixtnm of 
orgaalc matwlal, m n r  In dre areas nf the centml valrey They were d w t e a  
prlnclpalEy dttrin~ an tntwalac4nl prtd that fotlow~I t h ~  Kobuk Qlaci~tloa 
and p d e d  the Ambler (3Incletlon. Thls perIorf, of p*Wiacomln age, fa the 
major t i m ~  b m k  n3m7nizPd In the glacial 8eqnenre. 

Active and staMli& duns Rrlds m e r  mom than 3Wl mum mnen d the cen- 
tral valley, prlndpally on the south side of the Kobuk Rlver. The gladaE mads 
provft?d m d i t i o n s  mmt fatorable ta bnmatfon of d u n e  The present dnoe 
bulldlng w l n d ~  are eaaterlg, as were those in the past. 

Terr~CeS nnd fan& deadoped jnIntlg b~ the K d w k  Rtver and ita Crfbntarfea, 
are direme In extent and Imtlw thronghout the valley, but they afe nnlfarmly 
separated from m o d m  flood-plain and faa depostts by low to moderate mrp 
mentg. 'Pbw terraces and ions apan a conaIderable tlme from the Wfscooairr 
to an h d d n l t e  tlme wiltbin the recent pant. The flood pladn developed by the 

ICI 
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msanderlng K M  Maer ram in wath irom f to 8 mll#r, and modern allnvfal 
and collnvial deposlta am pre8er1t in many places at the b n ~ e  of valley w d l a  
Hun- of thaw lakee and innumemble Ice-wedge golgmm m r  wec large 
parts of the valley. 

INTRODUCTION 

elEbG'ItXPffp 

The mtral part of the Kobuk River valley in northwestam Masks, 
RS dehed for this report, is located between long 156" and 159' W. 
and lat 6G045' and 67"3U' N. It covem an area of about 3,700 p a r e  
miles within the Shungnak and Ambler River quadq1es of the 
Alaska Topographic Series, Its peition in Alaska is shown on figure 
1. 

The central Kobuk River valley mrnpriq from south to north, 
the broad westward-trending lowland of the Kobuk River, the n a m w  
Ambler h w l a n d  tha t  pamflels it, and the tributary valleys within 
the Beid  and Schwatka Mountains. A series of U-ahpd mllep 
and high mountains, Ingricherk Mountain on the west and unnamed 
rnonnbins on the &, separnte the Ambler ]Lowland from the low- 
land aIong the Kobuk River. The northern border of the' mapped 
a m  closely parallels the cmst of the rugged Baird and Schwe~tka 
Mountains; the southern bder followa fairly dosaly the northern 
e d g ~  of an uplands area. These uplands am, from west to mat, the 
Wttrhg Mountains, the Sheklukshuk Range, and the Lockwood Rills. 
A low 12-miIi+wide divide between the Waring Mountains and the 
Gheklukshuk Range separates tha Kohuk River valley from the 
Selawik lowland ta the southwest. 

The lowland along the Kobnk River is fairly flat, but local relief 
in dunes, moraines, and ~~ is as much as 200 feet. The altitude 
of the Kobuk River r iss  f - r~m about 50 feet above mi l e d  at the 
western edp of the mapped &ma to about 150 feet at the -stern dge. 
At its lowest point the divide arm beeween the Kobuk River valley 
and tha SeIawik lowland has an altitude of slightly mo1.e than 200 
fed a h  lavel. The topography of the Ambler lnwland is 
highly irregular; the mountains between the two lowlands range from 
1,500 $st to mom than 4,000 feet above sea level. The rugged Baird 
and Schwatlts Mounhins rise to maximum heights of more than 3,500 
and 6800 feeh above sea level, respectively3 within the mapped area. 
The uplands muth of the Rob& River valleg gmmlly range from 
1,000 to 2,000 faet above sea level ; Anguthda Beak in the Lockwood 
Hillg howem, rises to  mom than 4,000 feet. 

The principal tributaries on the north side. of the Kobuk River B F ~ ,  

from west to sast, &a& Creek, Hunt River, Akillik River, Nuns 
Creek, Miluet Cree$, Redstone River, Kalurivik Creek, Ambler River, 



EXPLANATION 

Centtal R o h k  River vrlky Ambler River qundrnngle Shungnak quadrnngle 
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Shungnak River, Kogoluktuk River, and Mauneluk River. The last 
four tributaries, upon entering the Ambler Lowland, turn to the west 
nnd then muth to join the Kobuk River; in crossing the mountains b s  
tween the two lowlands they have been offset by one or two valleys. 
Thus, the Ambler River vslley north of the Ambler LewIand is lined 
up with the lower valley of the Shungnak River, m d  the Kogoluktuk 
River is lined up with a valley that now contains Rolliokmk Lake. 
South of the Kobuk River, the Pick and the Pah Rivers are the two 
main tributaries that rise within the uplands area, The Kugarak 
River, a tributary of the Selawik River, drains the southwest side of 
the Kobuk-Selawik divide. Drainage of a small area on tha north 
side of the Baid Mountains that is included within the mapped area 
is accomplished by tributaries of the Noatrtk River. 

Wmther obwrvations made at Shungnak during 1916-16 and 1941- 
50 show a climate characterized by verg mld dry  winters and cool 
moist summers (US. Weather Bur., 1958; U.S. Weather Bur. Clirna- 
tologicttl Office, Anchorage, written communication, 1958). Th e  mean 
annual temperature is 22"F, with a January mean of -2°F and a July 
mPan of 5R°F. The r e ~ n d d  extrwmcls a m  ---Rl0F" ~ n d  W°F. The 
mean annual pmipitrttion is 18 inches, much of which falls during the 
months of July, August, and September. The mean mowfall is '12 
inches. Winds ttre predominantly easterly from September through 
May and westerly for the summer months. 

The vegetation of the central Kobuk River valley consists of boreal 
forest (white spruce, black spruce, white birch, and aspen), wet 
tundra (sedges ttnd dwarf shrubs), and dry tundm (low rn~tLike plants 
and mttered clumps of shrubs). Dense white spruce fomts grow on 
actively forming parts of the Kobuk River flood plain, along its tribu- 
t,aries, and on lower slopes of mmoun tdns, but they b w m e  scattered at 
higher elevations. Sparse forests of spruce, birch, and aspen grow on 
the drier parts of dune fields and momines. Wet tundra, lmally with 
scattered black spruoe, is ~hrsmcterist~ic of older parts of the Robuk 
River flood plain, aIluvia1 terraces and fans, and parts of dune fields 
and moraines. Dry tundra is characteristic of the lower slopes of 
mountains above the spruce forest. Bare rock characterizes all of the 
high mountains, and sand is exposed in actively forming dun= and 
river bars. 

Permafrost, which is present througllout, generally lies at depths of 
1 to 5 f&; but in amas covered with wet tundra it is at depths of 1 to 
2 feet. Ice-wedge polygons and thaw lakes are widespread on the 
older alluvia1 and eolian surfaces ; the polygons are pwticularly prom- 
inent and sharply defined on older parts of the Kobuk River flood 
plain. A few small pingos &re present on the south side of the Robus 
River in the vicinity of Shungnak. 



Shungnak, the largest of two settlements in the mapped ares, has n 
population of 1% (1960) ; the set.tlement at Xobuk has a population 
of 54 (1980). Small airplane landing fields are situated along the 
Kobuk River 3 milm east, of the vi l l~ge of Shungnslk, along Dnhl 
Creek 2 miles north of the village of Rcibuk, and along Ruby C m k  10 
to 12 miles north of Kobuk. Scheduled air service by flat p l ~ n e  is 
available from Kotzebue. Them are no rods. 

FLEW] I N V T S T I C I d T f O ~  

The first exploration of tha central Kobuk River valley was made 
in 1884 by a party under TAt. ,T. C. Cantwell, of the U.S. Revwue 
Marine Sewice, which  wended the Kobuk River nearly to the Pnh 
River .( CrantwslI, 1888 ; M c h e g a n ,  1889). The same summer another 
party under Lt, G. M. Stoney, of the U.S. Navy, alm e x p l o d  the 
valley by ascending the Kobuk River to about 10 miles npstmsrn 
hm the Pah River (Stoney, 1900). The following summer the 
same two men continued their explorations, with Stoney's party es- 
tablishing a winhr bttse camp at; the mouth of Cmmos Creek (Cant- 
well, 1887; Stoney, 1900). In 1901, W. C. Mendenhall, leader of 
a U.S. Geological Survey ptlrty that dewendad the Kobuk River by 
canoe, mapped the geology at a scale of rtpproximstely 1:1$50,000 
(Mendenhall, 1902). Five years later, 0. H. Hemhey ascended the 
river ta the vicinity of the Shungnak River and made obsewations on 
the surficial deposits (Hershey, 1900). P. S. Smith, of t.he U.S. W 
logical S m y ,  mapped the geology at a sc~ le  of 1 :500,01K) in his tm- 
verse of t h ~  valley by pack train in 1910 (Smith, 1913; Smith and 
Ertkin, 1911). The mineml r m u r c e  of the area were investimted 
during n70r1d War 11 (hderrron, 1945) ; cnrmntly, copper lodes am 
being. mined in the Ruby Creek a m  (R. H, 'ZV. Chad wick, oral cornm., 
1960). 

The p m n t  investigation, a reconnaissance field study of the Kobuk 
River valley, wss made in the summer of 1952. A float pIane was 
used for transportation from a base camp estsblished at the CAA 
landing area located almg the Kobuk River 3 miles east sf the villap 
of Shunflak. Canoe traverses were mada down the Ambler River 
from Lake Anirak, the Mauneluk River from Avaraart Lake (in 
the upper Kohk River valley), and the Kobuk River from Lake 
Minakokmn {in the upper Kobuk River valley) to the village of 
Shungnak. h e a l  obsermtiona were made a l o n ~  the Kobnk River 
downstream from Shungnak and at six lakes, nF1 unnamed except 
for Tekeaksakrak Lake. The Great Kobuk Sand Dunes we18 w- 
amined from a mbbase camp established at the month of Kavet Creek. 
Areas not covered by ground sumeys were mapped on the basis of 
information obtained from aerial ohmations ~ n d  photographs. 

TPt-BS? -2 
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T h e  fieIdwork for this report was done in connection with the study 
of Mmkm terrain wnd permafrost and was fifiand in part by the 
Engineer InteIZigence Division, Office of the Chief of Engineam, US, 
Army. R. 3. and M. D. Sigafw, botanists, 11. R. Nicholq geologist, 
and Sam White, Masktan bush pilot, were efficient and pleasant field 
companions throughout the summer. Thanks are due the local inhab- 
itants of the a m  for innlmerable Idnsn- to the party and  fa^ 
much valuable information on the country. The radiocarbn age 
determinations were done in the labratory of the U.S. Geological 
Survey, except for sample L-2373, which was dons in the Larnont 
Rndiocarbon 1,aboratory. Size analyses of the sediments were run by 
Paul D. RIackmon, of the U.S. Geological Survey; the minemlop;ic 
compmition of the dune m d  was determined by Dorothy CrtrmII, also 
of the US.  Geological Survay . 

PXIEXElTOCENE GBOLQQY AND HISTORY 

The mtral Kobnk Rioer valley was cond by ice, perhaps of 
ice-cap proportiong during an early glaciation that m s  centered over 
the Brooks Range and extended as fnr we& as the Baldwin Peninsula 
on Rotahue Sound and as far south as the Royukuk River valley. 
T h e  ice deposited n conspicuous moraine--first mgnized  by Hershey 
(1909, p. 83-88) and mntFy studied in detail (Hopkins, D. M. and 
others, 1962) -that underlies Baldwin Peninsula and extends along 
the. southern shore of Selawik Lake. Ice-scoured uplands south of 
the central Kobuk River valley comprise erosional evidence for this 
glacia&ion Many boulders in gravel deposits south of the Lockwood 
Rills in the Pah River Flats {Smith, 1918, p. 98) may be of glacis1 
origin and rslatd to this glaciation, 

Dttri6utioaam-7%e aarlie episode of glaciation repmwmted by 
m a p p ~ b  d+ts in the cmtml Kobuk River valley ia here named 
the Kobuk Glaciation after extensive.exposum along the Kobuk River 
( pl. 1 $ . The drift lies byond less e&nsive subdued lobate morainss 
of s younger glaciation, has no ~ecognizable rnorainaE topopphy,  
and hag been gmatly diwcted. It was deposited by glncien that 
originatad in the Baird and Schwatka Mountains to the north and 
northeast and w a l d  in the Ambler hwland  and the Kobuk River 
lowland. 

The drift m r s  in temms that abut- the norh side of the Kobuk 
River with Btaep 100- ki 150-foot esarpments and extend diwontinu- 



onsly fmm the eastsrn border of the a m  w~stmrd to the Hmt River. 
me fmmm ma bordered by the mountdGin front to the north and can 
be t m d  into the Ambler Inwfand along the Ambler River and up 
the valley between Iqq-icherk and Bismnrk Mountains. Terrace 
m m a t s  in this lowland mur mveral hundred feet above subdued 
moraines of a younger glaciation. En places, as near Shunflak and 
west of the mouth of the Ambler River, the drif t  has been covered 
with younger alluvial and aolian deposits. Stony till has been noted 
abut midway between the Runt and Ambler Rivers (Hemhey, 1909, 
p. 90). Drift is present south of the Robuk River at the &W edge 
of the mapped area where the Pah River joins the Robuk River. 

Maximum exbnt of ice of the Rob& Glaciation is not hown.  The 
tarrace depmits north of the Kobuk River have clearly been eroded 
lahally by the river. No drift was found south of the river, except 
in the Bah River area, but any such deposits would be hard to detect 
becam of burial by extensive dune fields or removal by stream action, 
In the upper Kobuk Biver valley, east of the mapped a m ,  ice reluted 
to this glaciation extended ta at least the south side of the valley. In 
t,he loner Kobuk River vaIley, west of the a m ,  certain deposits and 
features m y  also be related tO this glaciation. There, gravel and 
large boulders of probable glacial origin occur along the Kobuk River 
at least BB far we& as the mouth of the Tutuksuk River and also along 
the lower mum of the Squirrel River near Rima w h m  till has h e n  
reportad (Hershey, 1909, p. 90). The Raircl Mountains to the north 
have been extensively glaciated. 

N a f u ~ e  of tha depa&8.-Dep&k of the Kobuk Glaciation, as ex- 
posed in the bluffs along the rivers, compm a complex of till and 
outmaah gravel and sand. Only one episode of glaciation is repre- 
sented in the sections, as evidenced by the lack of a soil profile or 
sharp cuntact between the seveml units. The drift is characterized 
by a high sand content. 

An exposure near the mouth of the Ambler River, first described 
by Mendenhall (1902, p. 481, m n  be considered the type locality ; a 
nlsasured mt.ion is given Mow (Bluff 5,  pl. 1). The bluff (fig. 8) 
decreases in height downstream, and at a point zeveml hundred feet 
from the mearmred mtion only two units are e x p o d :  30 feet of 
dark bluish-gray till overlain by 50 feet of yellowish-py outwash 
sand. Between the two sections the lower sand unit has l e d  out 
and the upper gravel unit has been ended. 

A l0efoot bluff (Bluff 3, pl. 1) along the Kobnk River 4 miles 
upstream from the Hunt River contains outwash deposits but no ti1 1. 
Seventy feet of brown and gray medium grave1 and sand is overlain 
by 30 feet of yellowish-gray sand with lenses of fine gravd. In an- 



Fronns 2.-ICxmnr@ of LlH nnd o u t w n ~ b  of tbe Kobk~k Glacilition n l o n ~  the east hnnk of the Ambler RLver. 9tr;rtilied ~ ~ ~ l l r ~ a t r h - f i ~ a s  p v e l .  
eond, nnd silt (a) l o  the uyprsr plr! of the hluT ovb~rll~~rr bllllxh-grnp t i l l  (b) In thc lower part,. Tbe LOll-foot ~ e c t . i n n  (13111C 5)  wns 
mensurerl near the left stde of the plct l lre.  Tllc blnft I s  2 rnlles upsuenm from tho junction of thc Bnrbler find Kobok Rivers. 



the fluvial deposits in Bluff 4 (p. KB), collected 8 feet above it8 
hm, hm an age of p t e r  than 33,000 gems; peaty material {sample 
W420) from the same blnff 15 feet above its hse is dated at p a t e r  
than 38,000 years, T h e  antiquity of the eolian sand is evident from 
its lack of dunal expression. 

The deposits were probably lrtid down principally during the inter- 
glacial period, of pre-Wiwnsin age, that folIowed the Kobuk Glad- 
ation and prgcedgd the next, younger, or Ambler Glaciation, dwcribed 
below. This interglacial period is the major time brek recognized 
in the glacial quenoe within the cantral Kobuk River valley, and 
the extent, thickness, and location of the he-grained sediments indi- 
cate a major period of fluvial and wlian deposition. The fineness 
md organic content of the fluvial deposits point to m interglacial 
p r i d ,  and the currently nctive dunss, show thnt eolian activity cam- 
monly continues into mch R period. Stratjpphimlly, the over- 
lying loess w w  deposited during the later glwial episodes, and some 
is being added even tcday. The coame material that underlies the 
&pasit;s north of the Kobak River in several places, ~ n d  possibly 
entirely, has been related ta the Kobuk Glaciation. Deposits south 
of the Kobuk River, nlthough not known to overlie drift related to 
the Kobuk Glaciation, am clearly later than that glaciat.ion, for its 
vigorous glacial dreams would have removed them. Streams genm- 
ated by the next younger glaciation, urnfined to the Ambler Lawland 
except along the Maunduk River, were much less effective in this part 
of the valley. - ~ T x O ~  

Diatm%zsth.-Zoba~ moraine&, p m t  along the larger rivers that 
rise in the Baird and Schwatka Mountains, wem deposited by valley 
glacim t h t ,  from WE& to east, extended pmpsivel  y farther south. 
The glwjers wem contained within the mountains between Akiak and 
Mihet h b ,  s p d  out in the Ambler h w l ~ n d  between the Red- 
stone and Shmgnsk Rivers, nearly reached the Kobuk River alang 
theK~l~ukRi~er,andreachwiitalnngthe3~nl1nel11kRiver. The 
moraines am all mbdned, and the glaciaI episode during which they 
were depsited is hem named the Ambler Glaciation after the deposib 
that nmrly filled the Ambler hwland. 

Beyond the mapped area, similar lobate moraines am located in tha 
upper Hobuk River valley. There, glaciers that originated and 
c o a l d  in the headwaters of the river within the Schwatka Moun- 
tains extwdd down the river to the pouthwwt as far a ~ s  Sulakpoato- 
h i k  Creek and to the southeast around Nomtak Lake. Other valley 
glaciers left moraines along the Killak River and around h k e  Selby, 
first described by Smith (1913, .p. 95). North of the s m ,  glaciers 



other 100-faat MufT (Bluff 121, 1 mile downstream from the P B ~  
River, 50 feet of yellowish-gray outwash gravel is overlain by 80 
feet of brownish-gray ti11 that consists of pebbles, cobbles, and boul- 
ders in a silty matrix. The till is overlain by 20 feet of yellowish-gmy 
outwash sand m d  silt. Bluffs at and near the village of Shungnak 
are poorly exposed, and no sections could be m e m u d .  SmslI zonm 
of a n d  and gravel are p m n t  within the bluffs? and the slump ma- 
terial ~onsists of boulders, gravel, sand, and silt. One large boulder 
o m n  in dumpd material 90 feet above the river (Bluff 8) , and many 

of various types are present at the base of the blufl. Ths 
large& boulder, found in the Kobuk River below the village, measures 
6 f eert in longest dimension. 

iblmarmd s e u t a  of BZufl a m  A d l e v  Rtver, E nt{le# r p a t m m  frcna She Kobluk 
Rdve (Btufl 6, pi. I) 

P h k h 6 8 s  
( f e e 4  

Outwash gravel. geUowieh-gmy ; pbble and mbble eiw ----------,------ 10 
Outwaeb sand atld &It, gellowlab-gmy ,,,--g-gggggggg -- g g g g - - g g g  50 
Tfll, bluish-gray ; pebbleq cobbles, and 'batlldera in a slflty cky mat*; 

Iarge boulders predominantly limestone and greenstone --,--,--,---, 10 
Outwmh mnd and silt, yellowiah-gray. Slmilar tu unit above ----,,----, 16 
Till, bluish-gray. Similar to anit ahve----- ,,,,,,,- -- --------,,------ 15 
Base at edge of rim. 

Age.-Maximum extent of ice of the Kobuk Glaciation is not 
known ; neither is its relationship to the earliest glaciation that over- 
rode the valley and d e d  m n y  miles to the wost and south. The 
Kobtlk a p p m  to be a separate and later glacial episode, although 
detailed mapping may indicate it to ba a late phase of the emlie& 
glirciatim; for p u p  of this report, it defines a glncial advance 
known to have occurred in the central part of the valley. 
No mdiocarbon dates that pertain directly to the Kobuk Glaciation 

am available ; however, he-grained  deposit^ that have ban related 
to the interglacial priod following this glaciation and thase that 
have ken &tad at  greater than 33,000 and 38,000 yeam are dmribed 
under "Eolian and alluvial deposits." The antiquity of the drift is 
evident from its great dissection and from the absence of morainal 
exprsssion. The glaciers extended rt. minimum of 12 to 15 miles be- 
yond suMusd lobate moraines of s yaungsr glaciation. Elsewhere 
in Alaska, glacial deposits t.hat have a similar occurrenoe are con- 
sidered to be Illinoian in nge (Phd, T. L7 and others, 1953; Karl- 
strorn, T. N. V., 1057 ; Coul ter, H. W., and others, 1964). The Kobuk 
Glaciation is, in all probability, of pm-Wisconsin age and it is so 
mapped ; a more speeific assignment is not attempted. 
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age (PBw4, T. L*, and others, 1953 ; Karlstmm, T. N. V., 1957; W h r ,  
H. W., nnd others, 1964), As mwmned for the Selatna Glaciation in 
the upper Kuskokwim @m (Fernald, 1960, p. 232), bec~use the 
deposits of the Ambler Glaciation have morainal topography, this 
~lrtciation is probrrbly post- Illinoim in age and is therefore designdd 
~s Wisconsin ( ? ) . 

WALrnIE LARTF C+r*aCIATIOlT 

B ~ R  t*u tima.-A mrias of prominent lobate moraines were deposited 
by glaciers that originated in the Schwntka Mountsins and flowed 
down the valleys of the Ambler, Shunflak, and ICqpIuktuk Rivers, 
mithin the mapped a m ,  and the valleys of the Mauneluk River, 
Bmver Creek, nnd the Reed River, east of the am,  A particularly 
conspicuous momine, first, described by Mendenhall (1902, p. 47) en- 
closes the southern end of Walker L ~ k e ,  near the headwaters of the 
Kobuk River (location is shown on fig. 1) ; the glacial episode during 
which thm conspicuous moraines were deposited is here named the 
IVnlker Lake Glacirrtion. 

The Mauneluk River glacier spiprsrld out in Ithe Ambler h w b n d  
where a westward-flowing a m  retlchd the brder of the area. The 
glmiera that flowed down the valleys of the KopluM~uk and Shungnak 
Rivers mched ~lrnost to the edge of the lowland. The maximum 
extant of the Ambler River glacier, which did not reach t.he Ambler 
hwland,  is &bout 10 miles from the rno~~ntain front.. In the Baird 
Mountains, glaciers were confined to the high& parts, where their 
de~lapment wss fsvored on north-fncinp; slopes, as wall shown in 
the Jade Mountains. M ~ n y  were confined to cirques, but some 
extended as much ns 3 miles from their mume. 

Nature of the nwmin~~.-The lobate rnornines of the Walker Lake 
Glaciation in'the l a w  valleys rsre sharply defined ltnd well preserPed. 
In the type locality, a 1- to 2-rnile-wiide amunte moraine rim 100 to 
200 fwt above Walker h k e  and extends completely around tha 
southern end of the lake, from mountain mall to mountain wall, except 
for a narrow valley cut by n maPl outlet stream (fig. 3) .  The moraine 
is divisible inOo an outer and an inner loop, ench made up of a series 
of clmIy spmd arcuate ridges and intervening swales. The drift 
consists of coam rubbIe and sand, as exposed in shallow excavations, 
and many large boulders are scattered over its surfnce. The equiva- 
lent morning along the M~unaluk River hns n trip18 division, each loop 
about % miles wide and 1 mile apart. It has been dissected to a 
-tar d e p  than the Walker Lake mornine, in common with 
moraines on valley floors where t,here are large thmroughgoing ~,t~renms. 
Its drift contains much sand rand many In rp  boulders. The moraines 
along the Shungnak, Kogoluktnk, and Reed Rivers are double, but 
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FIsvRa 3.-Obllq11~ rklLrlR1 PiPw of the frwb morainp of the Walker b R e  Glartatlon at 
W d k e r  Lake. The prumtnPnt rnornlnr. tllrlrlhlr Into an outer ( 0 )  and nn inner ( i )  Imp, 
extpndu c o r n p l ~ t ~ l ~  nrounrl t h e  PouthPrn end rbf  thr I R ~ P  except f o r  n nnrrow valieg cut 
by its ontlet strenm. T k  ink@ Is near the beadwotem of the lioobnk RIver, which, 1ri 
aomewhat within the plcturr, n tow r%bllr]ne h l ~ h  rkltitude dew. Photopopb by €7.8. 
Geolodcical Snrvey, 1855. 
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only a single moraine is p m n t  aImg Beaver Cmk, Along the 
Ambler RErar where the ml ley is narrow and the river wide and swift, 
the moraine consists of remnmts at the fmt of valley walls. Close 
similarity in topgraphic expression exists between the outer and inner 
Imps of the double and triple moraines, and the loops are therefore 
considered to be due to pulsations of a single glaciation. 
The tdpographic expression of the equivaIsnt smltll moraina in the 

cirques and narrow valleys of the Baird Mountains, in mntrast to the 
large valley momines, is subdued. Knobs and ridge8 are low and 
rounded; the intervening hollows, some of which contain ponds and 
small lakes, sre smooth and shallow. The appearance of the rnorainw 
resuIts from t.heir high elevation a h v e  timberline where vigomua 
frost action rspidly smooths surface irregularities. 

Age.-No mdiecarbon dates are available to delimit the Wdker 
LakeGlaciation; possibleag.esrangefrom WimnsintoRewnt. The 
fresh prominent rnoraineri contrast sh~rply with the more extensive 
subdued moraines of the Ambler Glaciation of Wiscunsin(?) age; 
they also contrast sharply with much less extensive momin- of a 
younger glaciation restricted to the higher parts of the Schwatka 
Mountains. The Walker TJake Glaciation is, in all probability, the 
Tad major glaciation in the valley and is therefore considered to be of 
Wisconsin a p  C o m p ~ d l e  moraines elsewhere in Alaska sm as- 
signad a Wisconsin or a l ~ t e  Wisconsin age (P6w6, T. L., md others, 
1953; RarEstmm, T. N. V., 1957; Caulker, H. W., and others, 1964). 
Jiorahes of the Walker Lske Glaciation am mapped as of Wiseonsin 
nge rather than late ll'isconsin, beca~~se of the qnestionabIe Wiwnsin 
age of the Ambler Glaciation. 

PLEISTOCENE AND RECENT QEOLOGY 

D&tdution.-Active and stabilized dune fields mver more than 300 
square miles of the centrd Robuk River valley. By far the largest 
dune field, on the south side of t,he Kobuk River, extends nearly con- 
tinuously from the vicinity of R l ~ c k  River to the vicinity of Tunntnk 
Creek on the north side of t h ~  U'aring Mountains and to beyond the 
area on the south side of the mountninq in the Kugamk River region, 
An active dune arert, termed Ithe "Little Hobuk Sand Dun-" is in- 
cIuded within this field. The second la* field, a h  south of the 
Kobuk River and including the GmaG Kobuk Sand Dunes, is north of 
t.he Waring Mountains, betwem Niaktuvik Creek on the east and 
Ravet Creek on the west where it extends a hr t  distance beyond the 



mapped area. Smaller fields, all stabilized except for one near the 
mouth of the Hunt River, are present on the flood plain and low 
terraces of the Kobuk River. Other s m l l  fields m r  on the high 
terraces north of the Kobuk River, the two largest of which ere west 
of the Ambler River and in the vicinity of Shungnak. Many fields 
are too small to map at the given scale. 
On its gastern border the large dune field in places is separated from 

the Kobuk River flood plain by a low mrpment,  and in other plncehl 
it overlaps the low temces of the river. It; rises f o m  about 100 f eert 
d o v e  sea level on the eastern border to mom than 500 feet toward the 
western border where it is banked up against the Waring Mountains. 
Much of its muthern border abuts the higher and older eolian and 
alluvial deposits. A steep esc~rpment separates its northern border 
from the Kobuk River flood plain. Sevsml bedrock hills project 
above tho surrounding sea of sand. Meandwing tributaries of tke 
K w r a k  and Kobuk Rivers flow in highly irregular m u m  through 
the dune fields. 

The wand large duns field on the east rim from the flood plains 
and low terraces of Ahnewetut and Ninktuvik Creeks, and on the weat, 
southwest and south it is banked up along Havet Creek, the Waring 
Mountaiq and the upper murse of Niaktuvik Creak. A 100-foot 
escarpment outlines its northern border with tha Kobuk River flood 
plain. The Gmat Kobuk Sand Dunes, in the southwest mrner, cover 
about a third of the entire field. Ahnewetut Creek hm been able to 
maintain ita course through the dune field; but K a v ~ t  Cmk has 
dearly been pushed to the west by the advancing sand, and Niaktuvik 
C& in its upper mum has been confined to the foothills of th0 
Waring Mountains. 

Cha~actw of ahms.-Stabilized dunes, the oldest and largest of 
t h  mappable eolian nnits, cover much of the eastern half of the 
two large dune fields and nearly all the other dune fields. Their 
topography is highly irregulrtr--a maze of rounded hilloch and hol- 
lows-wjth no distinct dune types recognizable. The dunes have bem 
inhnsely eroded, and an intricate pinnate drainage pattern has been 
astablished. Many of the hollows have swamps and ponds. Them 
are no bare spots, except for scattered Mowouts, and the vegetation 
cover wnsists of both tundra and hml forest. Higher, better 
drained parts support sparse forests of spruce, birch, and aspen; low, 
wet ground has tundra and scattered black spruce, with permafmst 
at shttllow depths (1-2 fi) . 
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Dm189 that ram in part stabilized and in part activ6 the m n d  
mmppable unit, cover large sms of the western half of the two large 
dme fields. They consist of vegetatd a m  of spa= forest and wet 
tundra intempersad with innumerable bare patches .of m d .  In 
places, they have baen d i m t d  by streams, and elsewhere same of the 
intardune hollows have ponds and swamps. Dune t y p  within this 
unit are dl of t h ~  phytogenic c l a ~  in which vegetation plays an active 
role. They range from small single dunas to large complex patterns, 
all basically p m h l i c  or U-shsped. Cliff-head dunes are p m n t  on 
low terraces whem atreams have dissected the sand. Small blowouta 
that consist of a saucer-shaped depmion and a pile of  and on the 
leeward side am sc&tamd throughout the a m .  Some of the blowouts 
are large and mrnplex md consist of canoe-shaped troughs bordered 
laterally by long arcuata ridpa made up bf a mrim of many U-shaped 
dunes; thmse ridgas am dined east-wwt, virtunlly pas~llel to the 
dunebuilding wind (Ag. 4). 

Tha third and youngeat unit is the aative dunm of the Little Kobuk 
Smd Dunes and the Gmt Robuk Sand Dunes. They are almost fme 
of vegetation except far clumps of pass ( B M  p m p a l l b w  and 
E & m  imwvatm). The active fields are bordered on the east; by 
dune fieIda that am in part rtcti~e and in part stable. A complete 
transition from stabla to active dune fields is shown na the amount of 
gand incmsas and the vegetation m V 8 P  d e c m m  (fig. 6 ) .  The dune 
type also shows a aomplete tmnsition from the phytogmic class, ch~r- 
acterizd by pamblic dunes with mds to the. windward, t~ the 
vegetation-frea class, charactmized by barcham with ends to the lee- 
ward. In this transition a series of U-shaped dunes fom, first, large 
pmabolic r i d p  with long broadly mntd gides (in efl* two longi- 
tudinal r i d p }  and then long undulating tmmvem ridgas with ends 
at the gdp of ths active field curved back to the windward. In the 
w m n  part of the larger field, a series af hrchans that rise to 100 
feet have been devdoped from the tmnsvem rid@ (fig. 6). 

h-h.iEdi"g &&.-The position of the dune, field8 and the 
morphology and bedding of individual dunes indicate general easterly 
winds as the effective p-t and past dunebuilding winda (Fernald 
and Nichols, 1953). The large field rises from the valley floor on 
the east ~ n d ,  driven by easterly winds, ia now banked up against and 
around the Waring Monnttlins on the WESL The two active fields farm 
a w e  of sand that rim p t I y  on the east and is terminated by 
a &mp escsrprnent on the west. The slow of the U-shaped dunes, 
the tramversa r i m  and the brchans are conaisbntly steeper on 
the weat, or leeward, side than on the east side. 
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1~'w;l.icr 5.-Vertlcnl. nerlul view oi the enPtera ha l f  of the LHtlr Kobuk Suod DUILI,~. Tile dune Be16 st the lef t  oP tbe plcture, In nnrt sto. 
bUlzMl and In part nctlva, hwomeu Increnelnglg sctlvo toeru'd the rlght wbere I t  merges into the Little Kobuk Sand Dnnes. On the lef t  
e eerlea of U-sbaped dunen ( a )  form lnrgc parubollc rJdgcs (b) wltb long grutly curved sldea; In the nctlve Beld they form undu)aUng 
tranuveme rldges (c) with eada at the edge of the Beld curved back tu t h b  wln8'ward. The clnnc-bdlUg wlods aro southeasterly. 
Photogrnpb by U.S. Coast md Geodetic Survey, 1051. 
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haom 6.-Ohllqur oerinl view u t  the Great Kobuk Gmd Dunes. 'l'he eastern part of the Beld has many uadu1atl;rg trnnaverse ridges, mnd8 
up at a serlea oP U-ahawd dunes: tbc endn of the ridgea nt Ulr d g e  of the Bold nre curved bock t o  the wlndwurd. In the western part E 
of t h o  fleld where the nmount of surtd has Increneed and the regptaUon corcr bns decreased, the rldgw eonalst o t  n wI5e.l of brrehons. 
The don+bulldlng w l n d ~  om ewtcrly. Scale and orlentatlon varg mrne~iiet wlthln the picture, n low obllque U g h  altltude vlew. A 
~ ~ o t o g c n p h  by U.S. ~eo~og~c&t Survey, I ~ ~ S G .  E 



Today's winds are predominantly easterly, h u w  the vally is 
within the zone of polar easterlies, and this flow ia ~ccentuatad by the 
westward trend of the alley. Fquent migrating storms, howeve~, 
cnusa the winds to swing around to the west, and the prevailing winds 
in the summer months as recorded at Shungnak sra actually westerly. 
(Hee table blow.)  The sand was observed to move with moderats 
easterly winds, but little or no movement occumd during the &ormy 
w~shr ly  winds. Stronger and more frequent ertsterly winds probably 
occurrd during tho glacial periods because of intensified atmospheric 
circulation and steep pressure gradients between im-covered and ics- 
free areas. The land bridge that existed during those timm between 
A l a h  and Siberia (Hopkina, 1959) protmbly f ~ v o d  the intensifica- 
tion of the polar easterlies. 

Wind, p*acipSlath, and turnperdurn data JOT Shunpnok 
[Data h m  U.B. Weatbar ]Bumti, 1W U.8. Weather Bnrem C U m s t a l w  o m ,  An- nrlm 

eomm., 1 W J  

Natuw of the depwii%.-The dune mnd is characteristically well 
ronndd, fsmtd, and nonnnifom in size, ranging from very frne 
(0.05-0.1 m) t4 very mame (1-2 mm). Nearly 50 percent of the 
grains from a mrse  sample mllectsd from the Great Kobuk Sand 
Dunes ranges in diameter h m  0.5 to 1 mrn; 63 percent of the grains 
from a h e  sample from the same area r a n p  in diameter from 0.1 to 
0.25 rnm (fig. 7) .  The mineral composition of the coarse sample shows 
an abundance of quartz, feldspar, and opqus minerals ; the ftne Sam- 
ple from the same a m  has an abundance of quartz, chlorite, and chIori- 
toid. (See following table.) 

Month 

January -,---,,-,-,,,--,, 
February,,,---,,-------- 
March -,,-,---,,---,---_ 
A -------- 2;': +..-----.------.,-- 
June 
July ,,--,,--,,,,-------- 
Auguat ,------ - --,----,-- 
September ---,-,,--,----- 
October ----------------- 
~ovemher ,-------------- 
Dccember -----,-----,+-- 

Average for year ----+' 

(lnrbpll) (P~rlcri l M l 4 )  

Egat --,,,---+-,------ 

East,,,--,,-,,,,--,-A 
Eaetmorthenat -----,-- 
East --,---,--,------- 
E ~ t - e o ~ t l ~ e a s t  -------- 
W~st-wuthwmt ---+,,- 

Wmt-aouthw~t ------- 
MTest-aouthwest- ------ 
East -----------------  
East --,,--,---,-,-,-- 
East ----------------- 
East --+---,---,---,-- 

East- ,, ---, ---, - --, -- 

0.43 
. 4 6  
. 4 2  

1. 02 
1. 09 
1. 66 
2 35 
4 4 0  
2. 52 
. 8 4  . 48 
,55 

IS. 22 

-1. 8 
-3. 8 

. 4  
16. 2 
ae. o 
53. 2 
58. 5 
50. 2 
4a 1 
23. 3 
a o 

-6. 4 

2 2  3 



A thick &ion of dune sand from a stabilized area is ekposed in a 
bluff dong tmha south ~ i d e  of the Kobuk River west of Omaluruk Creek. 
A measumd section at the d e r n  end of the Muff is given below (Bluff 
4). The underlying alluvial d e p i t s  are discussed on page K11. 

Mewrd &h of wt end of blur m sorrth M e  of KoBab Rawer, 18 d m  
dosmwtream from O m o L w k  Creek ( B L f f  4) 

TA(okM## 
( f ~ t )  

Band and organic maMnl ,  mixed. Cliff-bead dune ,,-,,,,,,,-,-,,,, 1.6 
9011 zone : Omnic  material (8 In.) over gray silt (3 in.) over nxldiab- 

brown silty  and ( 8  in.) ---,,------,,---,,,+---,,------ - --------- 1 
h n e  sand, tan, cros&dded ,,,--,,,--- ,,, ------- ,,, - 8 6 
Dona mnd. gray,  cron~bedded ,,-,-,,,--,---- ,,I tE5 
llllnvial a n d  and nilt, with omanic material; mottled yellow aad gray; 

top ifiegular, with no mll profile or weatherbg mne; pea@ material 
concentrated in two banaa, one from 5 to R it above the baae and the 
other from 10 to M ft above the ham. Interglacial  deposit^(?)------- S5 

Basa at  edge. of river. 

Age.-The glacial periods provided conditions most favorable to 
formation of dunes, An sbundant source of sand fm of veg&tian 
was avsitable from the glwial streams, the glwial winds were strong, 
and the rigorous climate r e s t r i c t 4  p w t h  of vqptation. Perhaps 
the mosk intew dune activity mxumed during and folIowing the 
Kobuk Glaciation when part, and p s j b l  y all, of the central Rob& 
' valley was filled with drift that contained much smd. This period 
ia repnsantad by the eolian depoeits included with pre- Wimmin inter- 
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U.S. STANDARD SIEVE NUMBERS 
No. 4 No. 10 No. 40 No. 200 

10 5.0 1.0 0.5 0.25 0 1 0.05 0.01 
GRAIN $1ZE, IN MILLIMETERS 

Bwuam 7 . emula t lw  freqoency c a m a  nbowlnp: the Blse d mnd tram m c t i v e  dune-, nn- 
tral Kobnk Rlver rancj. Alaska, Ramplr! 81 is a toam mmpIe from tbe northern end 
of the Qreat Kobak Sand Dunen uenr Kawt Creek: gample 82 l a  a Rub mmgle itom the 
same area; mmple 96 i n  from A emall dane 5eld suppUd dbreftly from dver bare of 
the Eobuk R!rer mar itar junctlon with tbe Hunt Bfver. Analrmes by P. D, Blackmon. 
IJ.8. Omlogical Snraey. 

glacial deposits The mapped dune fields wry probably d a b  back to 
the Walker L&e Glaciation of Wimnsin age, and they may date 
back to the h b l e r  GIaciakion of Wisconsin ( ? ) a p .  No radiocarbon 
datm are available, except that the a p  of peaty material within the 
fluvid deposits that underlie the dune sand in Bid 4 are greater than 
33,000 and 38,W y a m  (p. K11). 

With the mtreat of tha glaciers of the Walker W e  Glaciation, 
conditions favorable to formation of dunes diminished. The supply 
of sand decreased, the glwial winds diqpeared, and the growth of 
vegetation was favored ; dune activity, however, has continued to the 
prasenh maintained for the most park by the previously deposited dune 
sand. In addition, d imt ion  of the glacial and intarglacial d e p i t s  
by the Kobuk River md its tributaries has continued to supply addi- 
tional sand. The mall nctive dunes along the Kobuk River m t h  of 
the Hunt River ace today supplied directly from h r e  mnd bars. 



D&tributiaa,-Di& alluvial ~~ and fans %m p-t h g  
prts of the Robuk River and some of its tributarias. Most of the 
temms and fans have baen devdoped jointly by the master stream 
and one OF mom tributaries. These deposits are therefore mapped 
tqpther m " t e r n  and fan alluvium." The mom remit parts of 
the alIuvium that are separated from rncdem f f d - p l a h  and fan 
deposits ,by low emwprnmts (gmemlly 5-25 ft high) are differemti- 
atsd on the p l o g i c  map. 

The largest area is a broad surface developed principdly by the 
Kobuk River and t h e e  of its tributariq the Black, Pick? and Kui- 
cherk Rivers, The surface is gently doping and nearIy continuous 
between the Kobuk River on the north and the uplands on the mth,  
axtanding from west of the Black River to  bsyond the Kuicherk River 
an the east. It is generally separated f m  the flood plain of the 
Kobuk River by a low esctlpment that ranges in height from 5 to 15 
f a .  Dozens of mall  dune fields, a few large enough to map, rim 
f mm 5 to 50 feet above t11e ~ u r f m ;  and many thaw lakeg several of 
which am larger than n square mile in a m ,  cut the surfam with sbp, 
5- ta 20-foot mhnkments. The second larwt a m ,  Imhd north 
of the Waring Mountainq is triangular shaped, with the Kobnk River 
on the north, Ni~ktuvik Creek on the southeast, and Ahnewetut Creek 
on the southwest. Many thaw lakes cut i ts  gently sloping surface, 
and s e v e d  dune fields rise above it. Smaller t e r n  and fans am 
prssent along other prh of the Kobuk River and also along some of 
its tribnhris Mmt noteworbhy are those fonned jointly by the 
Kobuk River and its mu t h-dowing tributaries, including Hunt River, 
Rabbitt Cmk, Shungnak River, FVesEq Creek, and Cmmm Creek. 

Natwe of t h  dev ih . -The  terrace and fan alluvium is a complex 
of deposits consisting of gravel, sand, silt, and organic material. The 
alluvium is genemlly finer grained south of the Iiobuk ltivsr where it 
consists predorainmt.ly of fine p v e l ,  sand, and silt with admixtures of 
organic debris ; coarse gravel is pl~sent local1 y. Tha surf ace material 
in plam has been redeposited by migrating thaw lakas; in other places 
a wver of dune sand is present. North of the Kobuk River the allu- 
vium is predominantly gr%veI and sand, locnlly with ndniixtum of 
silt and organic debris. 

The alluvium in e 10-foot bluff (Bluff 10) along the Kobuk River 
4 mjIes downstresm from the Kogoluktuk River cansish of 7 feet of 
cmbadded sand with lenses of fine p v e l ,  overlain by 3 feet of lay- 
ered peat. A 20- to 30-foot blafT along an warned lake near Nia- 
ktuvik Creak (Bluff 2) exposes well-bedded fluvial aand overlain by 
involuted sand, sflb and peat, snd mppd by windblown sand with 
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ndrnixtures of p t .  South of the Kobuk Wiver, a pmmontorg that 
rim more than 75 feet above Tekeaksakrak Lako ex- a 15-foot 
sxtion of thinly bedded a n d  and silt with organic material (Bluff 7). 
TAW terracas dong the Mauneluk River and the lower Ambler River 
expose gravel with a high content of sand. The fan developed by 

Creek hiw seveml remnants that form 15- to 25-foot bluffs on 
the south side of the Kobuk River. A typical one (Bluff 9) exposea 
15 feet of cmsbedded p a y  grave1 and sand with logs, overlain by 10 
feet of sand and silt, also with lop .  The Dahl Creek fan at the base 
of high mo~mtains consists of weill-rounded p v d .  

Age.-The deposition of the temca and fan alluvium, diverse in 
urea1 extent m d  in location but uniformly saparated'from modern 
flood-plain and fan deposits by low to rnderate escarpments, apans a 
considerable t ima Older higher parts of the ~lluvium, such as south- 
ern parts of the largest acea, probably data back to the enera1 allu- 
viation m i a M  with the last major glaciation of Wismnsin aga At 
that time, in common with episodes of glacial advancs in general, the 
Kobuk River and its tributaries elluviated their valleys, and the 
Robuk River iWf was pwhed to the south, Younger parts of the 
alluvium, such as the northern part of the largest a m ,  were deposited 
by the meandering Kobuk River and its tributaries in the recent past. 
A log within the gravel deposits of the Wesley Cmk fan, m I l ~  15 
feet down from the tcip (Bluff 93, has h n  dated at 2,500e300 yeam 
(s~rnple 22373). Here, as in other parts of the nlley,  the Robuk 
River is currentltly r n i p t i n g  northward, mmnnting for part of the 
d i m t i o n  of the fans north of the river. In p e m l ,  the terrace and 
fan alIuvium as a unit dates from the Wisconsin to sn indefinita time 
within the recent pad. 

tTLdagag CagEK C ) L b m A r n O f  

A gerias of very fresh moraines, much leas exhsive than thm of 
the Walker Lake Glaciation, a m  mnfined tn the higher park of the 
Schwatkg Monntains. Several glaciers that originaM in the Blind 
Pass Mountains, where the Schwatka Xountains rise mther abruptly 
from altitudm of 4,000-4,,500 feet to 5,500-6.000 fest above ssrs level, 
reached the edgm of the UIaneak Creek mlley, and the Ulaneak Creek 
Glaciation is hemin named for this valley. 'She type moraine was 
laid down by a. glacier that extended 8 miles from the hadwaIl of the 
cirque where the ice mumdated ; the cirque is f l o o d  with modem 
drift that extends about a mile h r n  the headwall. The m~xirnurn 
extent of the glaciers as recorded within ithe a m  is a b u t  8 miles, but 
most of the glaciers were m n h d  to cirques. Within the Baird Moun- 
tains, smdI morainw were deposited on tha north side of the Jade 
Mountains. 
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The drift of the Ulmak Creek Gllacistion occurs in distinct lobate 

moraines in cirques and across valleys and in morainal patches on val- 
ley bottoms and walls. The lobata moraines have a very fresh appear- 
ance and in part are bare of vegetation. Their topography is highly 
irregulw and peyal ly  sharp, but locally, where frost action is vigor- 
ous, it is smooth. In the type locality, three distinct morainal loops 
are recognizable, but this division is not recognized el~whem. The 
drift cons& of very coarse rubble with many large bounders. 

The very fresh moraines of the Ulaneak Creek Glacidion r e p m t  
a gIaciaI episode that is clearly younger than the mnsidembly more 
extensive ~ n d  praminat moraines of the Walker Lake Glaciation, 
considered to be of Wimnsin age. They a m  older than the modern 
moraines at and near the snouts of m d m  glwiem and rnowfi~ld~ 
within the very highest parts of the Schwatka MuunGm. Such 
moraines may be very latest Wisconsin or Rscent, and comp~mble 
moraines elsewhere in Alaska have been so assigned (P6w6, T. L., and 
others, 1953 ; Karl&tmm, T. N. V., 1957; Coulter, H. W., and others, 
1964). The limited extent and pakhy distribution of the moraines 
of the Ulmeak Creek Glaciation point to their dam relation to the 
modern mominw and indicate that the more si@cant time break is 
between this glaciation and the Walker Lake Glaciation. A Recent 
tsge is favored. 

XODERN GLBCLbTIOH 

Several doam north-facing cirquea in the Schwatks Mountdns 
within the area are floored with morainal debris that extends aa much 
aa 2 miles from the headwalls. Most of the cirqum contain patch 
of snow that persist throughout the year, and one contains a st-t 
glacier about a quarter of tt mile long. Do= of mdl glaciem, all 
of which are retreating at present, occur erast of the area where tha 
Schwatka Mountains rise to maximum heights of more than 8,000 feet 
above sea level. Ablation moraines are characteristically p-t on 
the glaciers; end moraines mur at and near glacier snouts. The 
longest glacier extends about 2 miles. 
The end moraines are almost bare of vegetation, have extremely 

mugh topography, and consist principally of verg caam rubble. 
Some are being deposited today; others were deposited in the very 
ramt past ; all are of Recent age. 

IK0DRR.N B L L r n I I B  mm C O L L r n  

Disi%buh.-The Kobuk River, in it8 meandering course through 
its central valley, has formed a mander plain that ranges in width 
from about 1 mile to 8 mil& Th0 plain is charactarkad by gentle 
dip-off slopes, steep cut banks, many oxbow lakes in various stages 
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of formation, and innumerable ice-wedge polygons. The tributaries 
of the Kobuk River, where their flood plains are large enough to map, 
commonly h ~ v e  mennder plains. The Ambler River, however, up- 
stream from the moraine of the Ambler Glaciation is a braicled stream. 

Alluvial fans haw been formed by small tributaries where they 
emerge from upIands or mountains onto valley floors. The fans are 
wattered within the U-shaped valleys of the bird ~ n d  Schwatka 
Mountains; they are also present along the northern rim of the up- 
lands south of the Kobuk River valley. With their discrete fan shape 
and drainage p~thrn, they are easily differentiated from flood  lai ins 
and are tl~erefore mapped separately. In places, however, the alluvial- 
fan deposits merge into oolIuvia1 deposits that ham also mumulaU 
in many places at the base of valley walls. In the transition zone, 
allnviation by S t r m  &ion progressively diminishes, and mass move- 
ment principally by frost action progressively increases. The alluvial- 
fan deposits and the colluvial deposits are therefore mapped together 
as "fan alluvium and colluviurn." 

N&we of the depo&t8.--The flood plains are wmposed of a complex 
of deposits--bonlders, p v e l ,  sand, silt, and organic material. The 
Ilobuk River deposits consist principally of sand and lesser amounts 
of silt and gravel and some organic debris ; glacirtl m t i e s  are present 
localIy. Much of the grave1 occurs upstream from the Kollioksok 
River and at other places where the Kobuk River is impinging, or 
has recently impinged, against the glacial deposits. Large sand barn, 
completely bare of vegetation, line much of the river's edge throughout 
its course. Away from the mnd bars, the vegetation shows ra sequen- 
tial distribution, with willow and alder on actively forming parts 
of the mesnder mrolle followed by a dense forest of spruce. Higher 
~ n d  older parts of the meander plains have tundm vegetation, a cover 
of peaty material inte~mixed with silt, and innumerable ice-wedge 
polygons. 

me flood-plain deposits of the tributaries south of the Kobuk River 
consist principally of sand and silt, and locaIly, mnsiderable organic 
material and gravel. The deposits of the tributaries north of the 
Kobuk River generally incltide much coarse gravel, a high content 
of sand, large glacial emtics, and little silt and organic material. 

The fan alluvium and colluvium consist of rubble, gravel, sand, 
silt, and orga~nic debris. The deposits north of the Kobuk River, 
in the B a a  and Schwatkrt Mountains, are principally gravel and 
ruble, whereas those south of the river commonly contain both 
wm and fine material. 

Ag6.-The agp of the flood-plain aUuaium is Recent and ranges 
from the present to an indefinite time in the m a t  past, in the older 
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parts of the meander plains. The fan alluvium and the colluviurn, 
which .are cumntly being laid down or were laid down in the recent 
past, are also Recent in age. 

lPHdw- 
Thaw lakes, very common in the central Kobuk River valley, are 

most abundant on the f l d  plain of the Kobuli River, the alluvial 
temces and fms, the areas underlnin by the oldt r alluvial and eolian 
deposits, and pa* of the stabilized dune fields. Thaw lakes on the 
f l d  plain and the dune fields nre chrtracteri~ticallp small and irregular 
in out line, as are many of those on the other surf aces; some larger ones, 
however, are circular or oval or, sbere several 1;tke have coalesced, 
Iiwe n complex scalloped outline. Tlre I r a q @  sl~ch lake, an warned 
lake located between Shaleruckik Mountain and the Mack River, meas- 
ures mom than a mile in diameter. Actively caving banks are gen- 
erally 6 to 20 feet high andcommonly serrated where thawing p r o c d  
more rapidly along ice-wedge polygons. 

Thaw lakes occnpy depmsions that result from sul~sidence following 
the thawing of permafrost or that have been enlarged by thawing and 
caving a t  their margins (Hopkins, 1949, p. 119). Most of the lakes 
in the cantml Kobuk River valley, particularly those on the flood 
plain of the Kobuk River and the dune fields, formed in inital depres- 
sions, but some originated through subsidencs. The lakes in gened  
 hour vnrious stages of development. Some are being enlarged com- 
pletely around their margins, but. others are being f i l l 4  where thaw- 
ing and caving is no longer nctive. Some of the Ink- hnve Flwn 
p~rtly emptied whem an outlet to rr, lower le\-eI has been estnblished. 
Many of the lakes are rnipt ing through enlarging on one shore nnd 
filling on opposite shores. In g.enenrl, the thaw lakes are a potent 
agent of erosion in the duct ion  of the land surfam. 

Seveml lake basins, h r d e d  by well-defined escarpments marking 
former ~ h o m ,  are large enough to mnp. The four largest ones, in- 
cluding that containing Tekmkstlknrk Lake, have diameters of about 
2 milw ; they are south of tlre Kobuk River, one just west of Shale- 
ruckik AMountain nnd the others betnVeen this mountain and the Pick 
River. The smaller ones are also on the south side of the Kobuk 
River a s t  of Shaleruckik Mountain. The basins, all of which con- 
tain smaller thaw lakes and innumsmble ice-wedge polygons, are 
floored with fine-grained deposits consisting of sand, silt, clay, and OF- 
gmic material. The age of these lake deposits, which accumuIstad 
bef om the lakes were dmined, is unwrtain, but obviously i t  is younger 
than that of the surfaces on which the lakes wsm formed. One of the 



lakm is within the ~ r e a  underlain by interglmia1 d e w &  of pre- 
Wisconsin a@ ; the others are on allnvid terrace and fans that span 
a considemble time between the late Wimnsin and the m n t  past. 
Recnuse all the mapped hsins a p p r  to have b occupied by l a k ~  
up to fairly recent times, as e v i d e n d  by the welldefined escarpments 
that have undergone relatively little modifieatioh, the deposits are 
considered to be of Recent age. 
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