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Troy L. f B d  
U, S, Geological S m q  

Fairbanks , Alaska 

Events and ~l frrat i ta  changes l a  Alaska during PPei&o@eno t h e  mm~d 
the advance and reere& of glaciora, changes of p s i t i o n  of sea level, 
deposition of loess, and a l te rna t ing  fornation ~ n d  d%sagpafanco of pel!mb 
f ros t .  Also recorded axe 'the allu~iat~icsn and e~osfen  of l o w ~ s ,  Wlil- 
ing of mountains, volcanism, changes 5n dfst~tbution of p k t a  andl mbalsl 
and the coming of man, 

":is brief efevview of soma PSeistacene gebloglc events fa based largely 
on studies in progress, Final repofis 14511 enlarge and c b U y  ~larrgr de- 
tails and may introduce new major concepts, 1Jlany 'isroad -&a not yet 
studied, and this review of necessity mus t  be expressed in generdftiee, 

In addition to data avaflable from existing literature, f d o m t f o n  
has been contributed on atudies in progress by the following U. S ,  
Geological Survey personnel: R. L. Dettemn,  north flank of the Brooka 
Range between Okpikmak end West Fork Shaviovfk 3ivars; A, T, F e ~ d  
and D, R, Nichols, Xobuk Valley; A, T. .Fermald, U p p r  Kuskokwim reeon; 
Dg M. Hopkins and R. S, Sigafoos, S e w d  Sedn,mla; T, M. V. Kwlstrorn, 
upper Cook Inlet region; D C). B. &insleg, sauthwed KenaE Penilnsula, E, EI. 
Muller, B ~ i s t o l  Bay region; P .  L, P&w&$ Fairbanks a d  Galena e e a a  and 
Delta River regToni C. L. Sains'bury, Juneau area; Clyde Wahrbafiig, 
Nenana River valley and vicfdty; J, R, WTlliams, ChadaPar area of the 
south flank of the Brooks h n g e ,  Yukon Flats ,  a d  the sotrkhvest Copper 
River basin; and R, E, W~ight, Jr,, Mentasta Mountains, 

Ae Tn many dudtes of t h e  Pleist6cen.a epoch, the most a b d a n t  aPld 
clearest informatfon is m i l a b l e  for the more xeaed @ of the rsaord. 
In t h i s  brief review the WZsconakn as,, the laat $0,000 gears or so 
(Hough, 1953) l a  treated as a d t  and all pre-Wisooaafn events a m  
grouped tagetheP. 

Recogntzad pre-Wasconsin glaaial sdsances i n  n s k a  warn eonaider- 
ably more extsnnive than Wisconsin advance a, a&r.tharefore tha m-called 
n a x m  Pleistocene ghcf a t ion  is a feature of *'prkl~iscona~ events 
A l s o ,  the warmest  i n t e ~ g l a c f a l  ~ n t e r p a l  recorded in UaAa is- we- 
Wisconsin in age.  he pre- isc cons in part of the ?leistid& epoch vats 
a period of mountain building, deposition of placer gold; and c h a w 8  
In sea level. Emn.though the fossil raaord of authent,iaatad p- 
Wisconsin fauna is very scant, marrg animal8 now ext$nct mu& haw b ~ n  
present in aentra'l.. pladca, 

I7 



T:i t h e  :. 1;;hL of c ~ ! . r , t i ~ z  ?<:L,.;, ?:..l-ka?:: t l:a 1:cst x:~:,~ t o  viacu ti.? re- 
cord is to c~n;l.?cr t r i c 7 f ? y  c l i n  cSb*!!rit n i n  c~,c:rl ar th(: r: r e x i  of sts&- - 2 

In southeastern B l a h  t-crf f ow d::tz hrc avail ob3 c cc  re-?!: cconsin cver;'us, 
Undoubtedly the glaciers pushed i n t o  t h e  eca and covered a l l  but t h e  
h i ~ h e s t  pe&s. 

South-cc~tral A l n d r s  
I n  t h i s  report ,  sdu th-cen t r~ l  Alndca embraces the I i l a s k ~  Range and 

t h e  mea to thc south, including the Kilb~tck Hountains ard northern 
Aleutian Range. Most af the present studies of Pleistocc;-a deposits md 
t he  most detai led g l ac i a l  roco~d are f i o m t h i s  p w t  of Alaska. 

At least  t he  central part of the  Alaska h n g o  was gradually up- 
l i f t e d  during pre-Wisconsin time (Wahrhaftig, 1953). One or more 
glacial  advances are  recorded; and on the  mr%h side of the  range, 
glacicrs probably oeended t a  the Yukon-Tannna upland in the area from 
t he  C:sxdian border* on the saSt t o  Richardson (P&W&~ 1953) on the w e s t .  
In t h e  Nenavla River valley, glaciers ext;ended as.far north as B~owne 
(~ahrha f t ig ,  1953) South of the sange, ice fi Ued the broad Copper 
River basin and was interconnected through the Susitna and &tau& 
Valleys with ice that filled Cook Inlet to altitudes of 4,000 feet i 

! 
(~a r l s t rom,  1952) . T h i p  i c e  was coeXf;ensive through low cols uTL h 

a 
the piedmont ice skec.G:: frcrn t h o  AlelrLian Range and Kilbuck Mountains, j 
which covered the  i'u.sha~a?: and Alnska Peninsula lowlands, and ~ 5 t h  t 

Kodiak Island ice  (Karlsbrom, 1953) . Prince William S o d  was un- 5 
! 

doubtedly covered by glacfer ice tTi& extended as mrine-shelf ice 
. at least as f a r  as W.dd3eton Island. 1 

I 
From the  B r i & o l  Bay, Coolc Ifiet, and central Alaska Rango areas 

we have evidence that there were at lea& two distinct mfor glaci.al 
*advances w i t h  an intervening . iu%~rghcia l  interval, 

/ 

Central A l a  ~ k a  
The t e r m  tleentral Alaskaw is'+hPp1ied to the region between the 

Alaska and Brooks R~nges and includes much of the drainage of the 
Yukon, Tanana, Ko;yukuk, and Y;uskokt@n Rivers, Thia area was t'm- 
glaciated in pre-Wisconsin time except f o r  sm11 glacial  centers in 
the Xleaver, Ray, and White Yountains, and other md3. poups of peaks 
(cams, 1932). However, h . 2  major rF~ers rin central Uanka alluviated 
t h e i r  valleys as a re sulk of receiving glacial sedimmt f r o m  t h e  - 
hecvily glaciated surrounding mountain ranges . Nec-.l* Fairbanks, 
evider,cc is available that sugge sts- three periods of a l luviat ion and 
downcutting in t h e  Tanana River TraLlcy W i n g  pre-Visconain t i m e ,  
TI., : l n t e r io r  of Alaska cllso 1:a.s a .favorable s5te f o$ d i  spo s i  t,ion of 
great orr,ount s of winCalow~ ' s2l-t Cer ' i ved from the biaided stst.rcans 
drain1 ng t he  glacial .areas, 

Seward PeninsuL.2, 
kt least  t w o  pre-Wf sconsin glaciations are &corded from Ssward 

Peninsula; awld they'were the most extensive of the Pleistocene ice 
advacws (~o&ins ,  1953e) . Glacier i c e  was centered Ixl the K i d & ,  
Scn(lel.eber, 3~s-9y Iountains -&th sixqller accw.ulatiom in th@ 
York HountoSns acd othrhighlands.  Ice extelded south from t he  



UclUAik 1<~ ' .m t9h3  i n t o  tb.0 SCn i n  Ch0 vic in i ty  of ':cr;~, At ~~kJx .1  r;;h6i- 
at ion only 20 parccnt of t h o  penhou la  (rr~hly in tho soutk-o1-a part) wan 
cmercd with ~ l a c i a r  ice, leaving nuch ice-free t e l - rc tn  conncctod with the 
i c e - h e  central Alaska ( ~ ~ o p k i a s ,  personal c o m m m i ~ t i o n )  , 

Organic deposits b tweon  scdlncnts iden t i f i ad  with the two  pre- 
Wisconsin glacia t ions  Indicate an interglacial interval during uhioh 
forests on Seward Peninsula containad trees which row grow no farther 
north than southeastern Alaska (Ibpklse and Bennfnghoff, 1953). 

If t he  sea level  were lowered 200 to 300 feet  d w h g  gllaccbl -, 
as is cornonly accepted, a l m d  bridge could have existed from the im- 
free areas of Aiaska to t he  ice-free areas of S i b r i a ;  however, HopIda8 
(personal communication) a b t e s  that during at least part of pra-Wisocnsin 
tima t h e  m a  lapped at the f o o t  of the glaciar and no land bridge was 
preacnt. Evidently Semrd Peninsula stood relatively low at this tims 
and was uplifted during Wisconsin tine along w i t h  the Bering shelf. 

Brooks &m~% 
Glaciers coalesosd to form piedmont l o b s  aSow major riveim on 

the north side of tbet Brooks Rani ,  R e  g3acXars @&ended &ost to 
the Colville River north of the central part of the range (Schrader, 
1904; Ilattennan, 1953) and pe rhap  ta the sea farther to the  east 
( L e f f Z n p o ~ ,  1919). At least two pra-Wisconsin glacial advanoes axe 
recordod on the north side of the Brooks Range, On the south side, 
In the Chdalar drainage, glaciers may have extended to the edge of 
the Yukon mats, radiatbg large outwash fans h t e  the f l a ts  (Will3ams, 
personal communication) * 

I 

PRE-WISCONS~ TO wIsrnNsJSa INTERVAL 
! 
i 

Between the deposition of pre-Misconsla sediments and the depasi- I 

tfon of sediments grouped as tliaconsin, there occur~led a cmafderabla t 
t h e  break, This is ~uggested by t h e  extreme modification and dis- 
section of tha older &cia3 deposits as compared with the Wisconsla 

I 
deposits, and 'try the paor preservation and position of the deposits ! 
far out from the mountains or at high atitudes, w e l l  abeve the limits ! 
of glacial deposLts of Wiaconsiu age. I 

j 
Mdenos  f r o m  t h  Fair- area in central Usaka M a t e s  that I 

the o l b a t e  w a a  wmer than now and permfrost waa absent, 1 
I 
I 

WISGONSIN EVENTS I 
The events of Wisconsin time are the  olearest in our record and 

perhaps the most bporht  i~ undsrstandbg the present distribueion ! 

of plants and anbals and the  distribution and actlvity of earlyman. 
Ih aost of the g lachted arees studied, thare has been recognized a 
pmmfnent twofold dtvislon of the klisconsin deposits s two well- 

l 

dsveloped glacial or oold periods separated by a glacial retreat or 1 

warm period, Morainea o f  the lae t  major glaaiat1oa.s ttre fmah, llttls 1 
? 
/ 
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coni;7c' !.crl lcs c l o c c b  by ; , : G T & ? : ~  l ' 5 d , y ~ ~ .  ii,l.thou;:h rleposits of late 
llisconrin ~ 3 n c i ~ , - i i e n z  arc  disthi.r,atly noxc modified than those of t h e  
l a d  ~ajor :laciatien, they a c  nuch be t t e r  preserved than the  fragmen- 
tary rerazrt s of the -pro-Wisconsin glaciationrs. 

1 I n  mglaciated areas in the Alaska Range f luctuat ions in 013mate 

i during t h e  'Iliscansin stage have also been recorded by fluc.tuatfons in 
intensi ty of frost ection and solif luct ion sheeta (Wahrhd'tig, 1949) * 

In ung lac i~ ted  regions oi" central  .Alaska ttro d loess 
deposits  2re sepzrated by a t h i ck  mck rlepasf-b {PBT&, 1952b). Through- 
out u ~ ~ y l a c i a t e d  Alaska, idisconsin s i l t  deposits have fielded great 
quant :ties of vertebrate rematns    rick, 1930 ; G e i  st, 1953) , 

Southen r tq rn  Alaska 
D w i n g  t he  la test  major glaciation, ice covcred the land up to 

an a l t i tude  of about 3,000 feet nezr Juneau but descended to an 
aLtitude of 2bout 2,000 feet on Admiralty Island, and perhaps to 
1,500 f e e t  an Prince of Wales 1 sland, Such an ice distr ibut ion would 
leave many nmkdcs of considerable size. Above these a l t i tudes  are 
evidences of ear l ier  glaciations, wh5ch nay or m y  not be of Wisconsin 
age (8ainsbury , personal communicati~on) , 

South-Central A l  a &a 
In early Yisconsfn t i m e  tne glaciers of the Alaska Range reached 

the yukon- ana am 't:pland and were in ~enera2 more extensive than those 
of l a t e r  Wisconsin time. The Delta River valley glacier extended 
n o r t k ~ ~ ~ ~ r d  to the  Tanana River and was connected with ice on t h e  south 
s i ~ l e  of t h e  range, Ice pushed down the Rena,na River valley t o  the 
v ic in i ty  of Bealy (;?dhrhaftig, 1953) ; and in the upper Kuskolrwim 
region glaciers f romthe Alaska Range, d o n g  t h e  South, Nddle,  and 
WasL Farka of the Ilu~kokwim Riucr, sp~ead terminal bulbs on the 
piedmnt  lowlands adjacent to the  range ( ~ c r a l d ,  1953) . The 
glaciers were larger and longer on t h e  south sida of the range than 
on the  north,  and probably f i l l c d  the Copper !Liver basin. This 
ice in the basin was coextensive with the i ce  in Cook I n l e t  and 
t h e  Susitna Valley. T h i s  early l?isconsin ,glacial advance was 
followed by glacial recession a w i n g  which the ice probably was no 
more sxtensf-~e than present day glaciers, 

In later Wisconsin t ine there occurrad the la te& major glaci- 
ation represented in the Alaska P a n p  (PQw&, 1353) . In the east, 
i ce  f som the Wxangell I~Ioufitains pnshed northward in to  the Eentasta 
blountains (Wright, 7 553) , and i c e  from t h o  Johnson and Robert son 
Rivers pushed northward to the Yukon-Tsnana upland, To the west;, 
d i s t i n c t  glacial  i c e  lobes spread narthwaxld onto the plain from 
Delta River, Delta Creek, and Little Delta River valleys and did 
not  coalesce, Ice in t h e  Delta River pass was connected with i c s  
on the  south side of the  range and advanced northward to the vicin- 
ity of Donnelly Dome ( P ~ W C ~ ,  1952a). In the Wenam River valley ice 



G l ~ c i e r s  on the  s o'ilth sL?c G: Ycc rangc were zgain larzcr than 
thoac  on t k e  ncr th  and exteczcd ::to t h e  Goppcr River basin and upper 
Susitna Valley. Tt is tuouEht  thzt the Copper River basin was not 
cornpletoly filled with  ice duricg t h i s  glaciation; however, moro work 
is needed bofarc this concept is campletcly verified. Ice in t he  
Del ta  River area of the Alaska E x g e  probably extended south as far 
as Ncier, ar,d icr: from the  Chugach P!ountains may have extended as 
f a r  n o r t h  as  Lake Louise {Williwns, p r s o n a l  c o ~ c a t i o n )  , The 
ice  in t he  southwestern part of t he  b a s h  was co#exhensive with ice 
in th? Phtnnuska sr=lley and Knik Am of Cook Ink%. lowland areas 
not ~,czciat;ed in the  Copper River basin at this t ime perhaps were 
bwied under ~ l a c i o f  luvial sediment. When t he  glaciers retreated 
they left a clollectiori of confused and dfsrupted drainages evident 
today* 

In the  Cook Inlet area the extent of Wisconsin glaciations is 
fairly well  known (Karlstrom,. 1952, 1953 ; Krinsleg, 1952, 1953) . 
1 n early Wisconsin tLm ice tongnes flowed down the ksftna, 
I,Ia'tznuska, and Turnagain Valleys and partly or completely c o d e  sced 
near the  axis of the trough with ice from t?fe Alaska Panee and R e d  
Nountzins,. This was followed by climatic w a r m i n g  and extensive 
deglacc~tf  on wi th  subsequent accumulation in local basins of 
several f ee t  of peat over the glacial deposi t s .  This peat is more 
than 18,000 years old by radiocarbon da t ing  (KnrT&rom, 1953) . 

D u r i n g  t he  l a t es t  major glaciation in t h i s  mea,  glaciers ex- 
tended i n to  the Cook I n l e t t r o u g h  from the surrounding mountain ' 

ranges and spread out as tongues or bulbs on t he  lowlands. 0138 
such large tongue t s a n a t e d  near the mouth of the Iktanuska 
Valley; others were prominent is the areas now occupied by Sk5lak 
and Tustumena Lakes and Kachemk Bay. The l a t t e r  lobe may have 
coalesced with ice from t h o  Alaska and Aleutian Ranges  t o  form a 
shal low lake i n  upper Cook I n l e t  trough (~rfnsley; 1953). PAW 
hiqhland areas, exclusive of t h o  mountains, were unglaciated. 
Rzdiocarbon dating indicates  that this later majoy glaciat5on is 
older than 8,000 y e w s  'and younger than l.4,000 pars (~arlstron, 
1953) * 

During retreat of the  la tes t  maf  or glaciation, here as else- 
where in Alaska, a mJor readvance or s t i l l s tand is recorded bg a 
prominent moraine, Work in progress Sndicatss tha t  a more detailed 
subdivision of t he  Wi sconsin glaciations may be po ssible , 

In t he  northern Alaska Peninsula during early Wisconsin time, 
i c e  extended westward from t h e  rnomtnins onto the Bristol Bay 
lowlands but did not coalesce with eastward-flowing ice from the 



Folio:-:in? a 31 nci.al recessior. of ccnsiZern-3lc z::pnltzfie, i c c  frox 
t h e  r ,or th  PJeutian Eange in Late ?consin tir.c ?.il l e d  t%c :nouni;ain 
valleye ~ . r d  advz~ced westward orto the  l o w l a ~ d s  f omLng broad l & c s  
o u t l i n i n ~  tl-:? present I l iama, Nr.r.l.;;?yenulc, Wakr~ck, Brooks, ard Becharof 
Lakes ar:d o t h e r  l ake  basins. Zsctt.;zrd-mavin: i c e  f rox  Ync Eiilbuck 
14~:--&ins reached only t o  the  nourtain Zront ar-d rerrained as dist inct  
valley lobes, moraines of wnich fiow dam t h e  f i n e r  lakes of t h e  eastern 
ICilhck bbuntaf ns (Huller, 1953) . 
Ce&r?,l, Aleska 

The xost de ta t l ed  record of the Iqisconsin events in central.  Alaska 
cones 5 c m  t h e  frozen silts exposed in minfng excavakions near E'airbanks 
(P$%&, 1952b) . Here is recorded a complex histstory of depos?tion, erosjon, 
freczinc, an6 thawing during IIisconsia time, An extensjve blanket of 
loess  was deposited in early biisconsin time, more than 30,OCO years ago 
by mdioca~bon i e t i n g  (P&w&, 1950) , This loess  probably coincides in 
time with the early Wisconsin glaciations recorded throughout t h e  
T e r r i t o r y .  

Much of this loess  was carried, to creek bottoms, burying verte- 
b r a t e  re ra ins ,  With abatement of loess  depos2tion, creeks cut head- 
ward, incising t h e  loess valley yf 17. 

j .  - ,  I ( 
L '  

The cold period rep~eserrted by this  loess  deposition and by the 
f o m t i o n  of permafrosz and I c e  w e d p s  was followed by a w m  interval 
thought (1) ta be at least 18,000 years in duration a ~ d  (2) 30 have 
had a climzte tram-er than now. During t h i s  period, t he  valleys cut 
in loess  were sporadically f i l l e d  wi th  muck, organic s i l t ,  that con- 
tain~ bwief  trees, bones o f  extinct a m o t h ,  mastodon, . " horse, bison* 

. . adiou and other y~:" : . :  r, :ifiL i >  ~ C W  PSX~.:.~:. CETC.ZZc' " ".*- -.-,, : '. k. *'-' '' 
carbon rlatrr~g of wood f rom this muck in4icates  t h a t  t he  upper pmt  
is at leas t  12,000 years old and the lower  part more than 30,000 
years old ( ~ u l ~  et al., 1952). Plant foss i l s  recovered from both t h e  
mck and the unilerlying loess  reveal no species different from those 
in cont r s l  Ala slca today. Perhaps this Intrazlacial . intervaZ was 
w m e r  and longer than ths  interval since tha l a s t  major glaeiatlan 
and was n favorable time far sxiatence of man in A l a s k a  

3vider;ce from central  Alaska reveals tha t  ax t i nc t  Quatornary 
mit.mals not only lived until. fairly recently, but a p w e n t l y  lived 
in abur,dance fiwing both ~ l a c i a l  and in",@rgl.aciwl intervals.  This 
is an opposite view from the well-known statexent by J o h ~ s t o n  (1333, 
p. 34) t ha t ,  ", . . . l a rgo  Quaternary rnanrmal s did not live in Alaska 
in W e - g l a c i a l  and post-placial t h e ;  that they were present fn 
large nmbers in intergJacia1 t i m ~  and were ki l l ed  off by severe. 
climatic conditions durinz t h e  1 ~ s - t  glaciation which affected the  
mountainous yarTt~ of Ala~ka and Yukonu. One r?.ip;ht question w h y  
climatic candrtions of earlier a d  more exbensive glacia't ions did 
en* "kill off" the mammals. , Reintroduced horses and bison now live 
wild f'r central Alaska. where winter temperatures are at least - 7 0 ' ~ ~  



SOX czrcarcen buricd 5ri th-1 7:dcl.: ucre l o n z  ~ r a  car.;nd 3: t h e  cold, 
8nnp orgzr,ic s i l t  bcfore kcirk,- I ; ~ X J !  n iul7y f rozen .  Ccfore t he  rr:zck 
of this varm irii,,crvcl bec,xe f rozen ,  ~ n t c r  tercol~ted through it i n t o  
t h e  untierPJing loess of ear l  i+r Viscocsln sse, nrld rr;&~cod ferr ic  to 
ferrous com?ounde t h z t  colored tha  loess green. With t h e  freezing of 
this muck and underlying loess,  i lu~e  ice wedges fomed i n  the mxk. 

This ~oried of deep freezing, which fomed tho  permafrost and ice 
wedges present today, is thought to have occurred less than l2,000 or 
13,000 years ago (radiocarbon dating) and prohably repre sent a the 

! period of late Wisconsin glacial advances throughout Alaska. During 

i this cold period more loess  was deposited. 

Seward Peninsula - Wisconsin rlaciation on the Sewmd Peninsula was such l e  ss ex- 
1 t ensivl than pre-lji sconsin ice advances ( ~ o ~ k i n s ,  1953n) . Two 
I ,.. separs glaciations are recordsd : the early Wisconsin glaciers, 
i whjch extended short distances from nou-atain valleys, und the late I 
4 Wisconsin ice which was restr icted to t he  upper parts of the mountain 

I valleys. Al3 during the Wisconsin stage glacial ice covered very 
little of the  Seward Peninsula, thoreby permitting free Wgrations 

I of p lan ts  and anfmals including man. Hopkins states (personal 
communication) that a land bridge with Siberia surely efistcd in 
Wisconsin time. 

Abundant; remains of extinct mamls occur thoughout the Saward 
PeGnsula in silt deposits, which probably are of Wisconsfn age, 

In Wisconsin time, as well as fn pre-Wisconsin t h e ,  extensive 
lava f l o w s  were extruded in the f m d  area; a study of the 
westhering of these flows and their subsequent s o i l  formation in- 
dicakes a chrom3ogy f o r  this ungl noiated region correlative d t h  , 
glacial chronobgy of the peninmla (Hopkins, 1953b) . 

1 , B~ooks  Range 

1 -  Two Wisconsin glacri42, advances are recorded in the eastern 
i 
1 'Brooks Range. The glaciers extended abed to-100 miles f&m'the 

crest on the  south side but only akout 40 to 5Q miles on the north. 
From n study of aerial photographs it is thought that in early I 

i - Wiaconsin time, ice advanced southward d o h  the forks of mu%ha 
1 Chandalar to a point  near Cara snd in later ' ~ ~ s c r o n d n  twe' tb3Mnated 

1 several miles up the valleys (Williams, personal comunication) . As 
i in the Brooks Range, and in Alaska in general, large lakes m e  held 

behind moraine s of the l a te  st majar glaciation, 

Glaciers on the north side of t he  Brooks bnge  did not exLe?d 
onto t h e  piedmont during the two d i s t i n c t  Wisconsin glacial advances 
as they did during. the pre-Iliaconsin advance s $etterman, 1953) , 

.I* 

Preliminary study of t he  western part of the range by ~ e r w d  
and Michola indicates that the niddle Kobuk River valley did  not 
contain a glacier in late W h o n s i n  tim. Glaciers at this time 



Vera confincd to t h o  r,ol-f;b-rauth v>ll.eys, snd end !;!orzincs of t h s e  
g!.aciers , s i r 1  in h o l d i n 5  in nlce Sclhj  m d  Ir;all~er iake (Z'ernnld, 
per sow 1 commnicat ion) , 

It is no t  definitely lcnown if ice frorr, the l a te  Wisconsin glaciers  
f i l l e d  auch prominent migration-route passes through t h e  Brooks Range 
as the  irtakt;uvukt Howard, and o lher s, although extrapolation f rom 
other Braas in the range auggests that the passes probably were ftlled 
w i t h  clacial ice. 

World-wide climatic variations in the l a d  s t lQ,OOO years have 'r ccn re- 
f lected . in Alaska b!r fluctuation of glacf ers , thawihg and re free zing 
of s c d h e n t  s, formati on of muck, df sturbance of sediments by soli-  I 

f luct ion, and varib;t f on i n  the posit ion of tree : l ine .  

The broadest climatic variations recorded a r e  : (1) tha  warm and 
perha 8 drier period of 3,500 to 4,000 years agoi"\?h'3ch was followed 
by (2 f a colder a d  perhaps wetter period t h a t  cl%mxed 200 t o  400 
yezrs ago. Du~ing this warm psriod, (climatic apt-) p e r m f ~ o r t  was 
thawed to a depth of a few feet i n  central ~1asl;;B (~afrbanks) and 
muck was deposited, No remains of extinct mammals have been found 
in this muck. The dat ing of t h i s  muck, as well  as t h e  muck of this 
period in %ward Peninsula, is verified by radiocarbon t e  &s (~opkins  
and Giddings, 1953) . On the Pecinsula t rees  buried in muck indicate 
that forests were more exkensive 3,500 years ago' than they axe to day. 
Throughout Alaskx glaciers re ceded to poin t s  beyond t h e i h  present 
po stt ion and, especially in southeastarn Alaska, fore st s f lomished 
in areas now covered or only recently uncovered by ice (~ i lbeFk ,  3910, 
p. 103; Cooper, 1937, 19.42; Neusser, 1952) . r T  

After this warm period the climate appears to havebecome slightly 
cooler, as indicated by the  refpeezing of the  thawed si lts  in t h e  
i n t e r i o r  sf Alaska and by the reeessfon o f  t ~ e e  l i ne ,  especially on 
Seward Peninsula. &so, glaciers throughout Alaska underwent their 
p e a t e s t  expansion since the f a s t  m a j o ~  glaciation in the  so-cnllcd 
Little Ice Age of Matthes (1942) and culminated about 200 t o  300 
years ago. This is demonstr~ted by f i e l d  work a t  Black Rapids (PEW&, 
1951; Pew& and Taylor, 19531, Canwell, and Castner glaciers in the  
Alaska Range and at the  ?.lendenhall and many other  glaciers in south- 
eastern Alaska (Gilbest, i910; Tarr and Marbin, 19U; Copper, 1937; 
Lawrence, 1950). In ad2i t ion to these local i t ies ,  study of aerial 
phot o ~ a p h s  indicates that hundreds of gl acicr s repye senting $any 
areas in Alaska appear to heve hed a ~ a j o r  climax wi th in  the last 
f RW cer;turics (pew&, 1953) . Such a cold cykle is a l s o  representad 
by increased activity of rock glaciers (~ahrhaftig, 1953). &st of 
the recent massive ice wedges of the c o a s t a l  plain in northern 
Alaska which overlie older truncated wedges, a r e  less than 3,500 
years old  lack 1952) and are thought to have formed in the period 
that followed the climatic optimum, 



Since t h i s  c l i r c ~ ~  of 2CC to 3CO ymrs  aqo, nost of the claciars  ic 
Rlaslrn h::ve been recdic;;, as  have claciers t h r o u g h ~ ~ i t  kthe world (l4atthas, 
I3L2; khlmann, 19531. 

Ofi Scwmd Pon insGe  c, slightly  am p e ~ i o d  s l s o  exiztcd about 8,000 
I 

i to 3,GGO yezrs ago (radioe~rbon detlng) . Dur- this t h e  tree line 
1 advanced 2nd nuck was deposited ( 3 o ~ k i n s  and Gic?dirgs, 1953) , 

I ??ecant shore-line emergent., 5 d o n g  the Pacif it coast of f Alaska 
1 (~wcnhofe l ,  1952) are thought by the  present author to be in great part 
1 a gost-Wisconsin Featupo. 
1 

It is evident t ha t ,  since the l a s t  major glaciation, Alnska has 
experiecced marked c l imdic  variat,ions, which may be inportant in the 
pre sc r.t di strlbution of plant  n (sigaf oo s, per soml communication) and 
animals, including =. Those fluctuations h e ~ e t o f  ore have been only 
loca: 2 ; ~  studiad or overlooked. 

In smmary, we Bee that even a brief rev iew reveals that Alaska 
had a complex history du'l-lng the Pleistocene epoch. in additjan to 
the ndvsnce and retreat of glaciers, permfros t  in central Al.ac!:a 
formed, disappoarod, and re-formed; streams elluviated and eroded 
t h e i r  va: leyz, leaving terraces; windblown silts accumulnted and s 
prod i sous  rl~.nber of Ple i s toce r ,~  ~ x m a l  remains b v e  been pre ecrved 
in the  cold s i l t s  throughout the Terri tory,  especially in tho un- 
glaciated part  of klsslca. Frapentary  records indicatc at lea& .Cwo 
p r o x i n e ~ t  glacial advances i n  ;3re=Visconsin time, and the mdor 
.ranges a l l  bcre mssive glaciers, Ice poured i n t o  the. sea in south- 
castern and sou the~n  Alaska as well as from t h e  Alaskan Peninsula, 
Ice from the flaska Renge abutted aga i r a t  the Yukon-Tanam upland on 
the nor th ;  ice fron the Brooks Range pushed northward out of t he  . 
valleys onto the piedmont. Seward Peninsula glaciers,cxkended 50 
the sea near Borne but covered only a mall part of the  peninsula. 
Despite extensive areas of glacier ice in Alaska, considerable ice- 
free t e r ra in  existed, especially in tho central par t  of t h e  Territory. 
The interglacial interval between the  two pre-Wisconsin glaciations 
on Seward Peninsula was much warmer than anything racorded'in 
Wisconsin or post-Wisconsin t h e .  

Both t h e  unglaciated and glaciated p a ~ t  s of the  Territorg 
record t w o  pronincnk 'rlisconsir. cold periods separated by a w m  
in te rva l .  This interval is thought to have been warmer and longer 
than t'rre 2ost-Wisconsin interval .  Late Wisconsin glaciers were 
restricted t o  mountain valleys in northern ranges; however, in 
southern renges glaciers  extended beyond the mountains and spread - 

terminal bulbs in the Lowlands. In general, late Wisconsin glaciers 
advanced a shorter di~tance  and were d l e r  than heretof~re 
generally believed. 



Pleistoct: t'o ~ lnc i a ' c j . on  in :;~!rn can17o.t; any lor.per kc: ::ruuped u d e r  
>ust  !lrrJ.acia-:ionr1 o r  t's,~nxi;r;um y l r ~ l ~ t i o n ' ~  or ".k,lic ice a y "  ' r j ~ t  has h e n  
shown to bc CC>T??OGC~ of severhl distf.l:et ~ a j  o r  ice edvsnces and retreats.  
If 2istribution-of ylsnts and nnizais  can 'ne re lz tad to ,'laciatfon, care 
must be shown in r e l ~ t i n z  t h f  s dlctri 'n 'ution to a p c r t i c u l ~ r  glaciktion, 
Also, c l i m t i c  chnngcs e.s we? 1 as t h e  ar"fect of t h e s e  cli~atic changes 
upon the i ' l is tr ibutios~ of parmsfro 5% acd unstsble soils, since the latest 
major glaci2"ion af l1,OCO years a;;o have had considerable influence 
on di stri l>utlon of p l a n t s  and azi-:CIS, E distri'cutLon heret  of orc casually 
related to '9glaciaticm1bor lvnmxir,w, :laciation, Cower sely, import a ~ t  
f i o r s l  ~ n d  fatma1 changes and dGtri 'cutiona1 patterns a r e  pointing out 
to geologists infomution on c l h a t i c  changes in Alaska during t h e  
Plefstocene epoch, 
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