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S u r f i c i a l  geologic  mapping of t h e  Chandalar quadrangle w a s  c a r r i e d  out  

during 1975 and 1976 as p a r t  of the  A r c t i c  Environmental Program of the  

U . S .  Geological Survey. Ten organic samples w e r e  c o l l e c t e d  a t  that time 

f o r  radiocarbon dat ing .  Six  samples have been dated  by Stephen W. Robinson 

a t  t h e  U.S. Geological Survey Radiocarbon Laboratory i n  Men10 Park, C a l i f o r n i a ,  

and one a d d i t i o n a l  sample was dated by Isotopes ,  Inc.  (table 1 and p l a t e  1). 

The t h r e e  remaining samples w i l l  be da ted  by Isotopes ,  Inc. during the winter  

of 1979-1980. The s u r f i c i a l  geologic  map of t h e  Chandalar quadrangle 

( ~ a m i l t o n ,  1978a) should be r e f e r r e d  t o  fo r  geologic  u n i t s  and r e l a t i o n s h i p s  

discussed i n  the  fol lowing sec t ions .  

STRATIGRAPHIC SECTIONS 

Exposure 1 (Caro b lu f f  

Caro b lu f f  extends f o r  about 1 km along t h e  nor th  bank of the  Chandalar 

River immediately downstream from t h e  mouth of F l a t  Creek and the  abandoned 

mining community of Caro ( p l a t e  1). The depos i t  c o n s i s t s  daminantly of out-  

wash (fig. I ) ,  which was generated by meltwater discharging from i c e  streams 

of I t k i l l i k  I age (Hamilton, 1978a). These g l a c i e r s  flowed south  from source 

a r e a s  deep wi th in  t h e  Brooks Range and terminated wi th in  and beyond t he  mouths 

of v a l l e y s  t r i b u t a r y  t o  t h e  main v a l l e y  of t h e  Chandalar River ( W i l l i a m s ,  1962 ) .  

The g l a c i e r  t h a t  occupied t h e  Middle Fork of the  Chandalar extended a s  a bul-  

bous lobe i n t o  t h e  main v a l l e y  and advanced t o  wi th in  8 km of Caro b l u f f .  A 

broad outwash apron t h a t  extended frcm t h e  former i c e  f r o n t  downvalley p a s t  

the  Caro area  i s  preserved as conspicuous t e r r a c e  remnants through t h i s  s t r e t c h  

of the Chandalar Valley. 

Most of the  exposed face of Caro b lu f f  exhibits sandy g rave l  with a t h i n  

loess  cap. The g r a v e l  i s  considered t o  be outwash because of i ts  geomorphic 

r e l a t i o n s h i p  with the  I t k i l l i k  I i ce  f r o n t  and because of i t s  coarseness,  

f ace ted  s tones ,  and abundance of l i t h o l o g i e s  derived from h igh-a l t i tude  gla- 

c i e r  source a r e a s  wi th in  the  Brooks Range. I n  t h e  c e n t r a l  p a r t  of the  b l u f f ,  

3 a l e n t i c u l a r  depos i t  of p e a t  and organic  s i l t  above the  outwash forms u n i t s  h 
3 

of f i g u r e  1. Unit probably i s  a l o c a l  channel f i l l i n g ,  a s  ind ica ted  



Table 1. Radiocarbon da t e s  £ran t h e  Chandalar quadrangle,  Alaska. 

Date and Mater ia l  
Exposure No. Location Laboratory No.  Dated Comments 

1 Chandalar R. > 42,000 Wood Pollen from assoc ia ted  
near Caro (USGS-41) (spruce)  pea t  includes spruce,  
(67'10.5'N sedge, b i r c h ,  willow, 
147O59'W) and aquatic/semiaquatic 

plants (1). A t  l e a s t  17 
b e e t l e  taxa presen t  ( 2 )  . 

West Fork 1590 + 50 Charcoal 
Chandalar R. (USGS-416) & wood 

wood Wood includes spruce ( 3 )  

.- - - -- 

3 Chandalar R. 4L70 + 45 Peat  
near Funchkon C r .  (USGS-774 ) 
(67O07'N 
147°05.5'W) 

Phoebe C r .  
(67O33.5'N 
14901Z1W) 

> 42,500 Wood Wood heavi ly  impregna td  
(USES-167) with i r o n  oxides 

Lake near Your C r .  5615 + 110 Wood Contains 7 ostracod spe- 
(67'52.5'N (I-10,568) c i e s  c h a r a c t e r i s t i c  of 
148O19'W) r e l .  permanent f resh-  

water l ake  (4) .  Contains 
b e e t l e  and ant remains 
( 2 )  

Mosquito Fk. 
(67'03'N 
14g055'W) 

5370 + 90 Wo d Rich b e e t l e  fauna, in -  
(USGS-77 6) cluding carabidae,  

s taphyl in idae ,  and 
sco ly t idae  (2)  

(1) I d e n t i f i e d  by T. A .  Ager, paleontology Lab, U.S. Geological Survey, Reston, VA. 

( 2 )  Preliminary i d e n t i f i c a t i o n s  by A. V. and M. A .  Morgan, Universi ty  of Waterloo, Waterloo, 
Ont. 

( 3 )  I d e n t i f i e d  by Fores t  Products Laboratory, Madison, WI. 

( 4 )  I d e n t i f i e d  by R. M .  Fo re s t e r ,  U.S.  Geological Survey, Denver, CO. 



by i t s  composition and i t s  r e s t r i c t i o n  t o  a depression i n  t h e  outwash surface.  
a 

The overlying p e a t  ( u n i t  4) probably represents  a f loodpla in  f o r e s t  t h a t  

developed a s  a l l u v i a t i o n  slowed and f i n a l l y  ceased. Where t h i c k e s t ,  t he  

basa l  0 .5  m of t h e  pea t  grades l a t e r a l l y  i n t o  the  highly organic  upper beds 

of u n i t  2 .  Sizes  of t he  spruce remains and t h e i r  annual growth r ings  suggest  

favorable  growing condi t ions ,  as along modern r iver  f loodpla ins  where near- 

su r f ace  permafrost is absent .  The po l l en  assemblage ( t a b l e  1) suggests t h a t  

spruce formed a g a l l e r y  f o r e s t  i n  which willows may have been abundant a s  

co lonizers  of newly exposed r i v e r  bars (T. A. Ager, wr i t t en  communication). 

The small  bu t  var ied  Coleoptera ( b e e t l e )  assemblage i n d i c a t e s  t h a t  wet marsh 

condit ions,  charac te r ized  by s tanding water ,  organic  s u b s t r a t e s ,  and sedge- 

c a t t a i l  vege ta t ion ,  a l s o  were p re sen t  (A. V. Morgan, wr i t t en  communication). 

3 Unit  \, which caps t he  s ec t ion ,  is l o e s s  t h a t  may c o r r e l a t e  with I t k i l l i k  I1 

g l a c i e r  expansion. 

The radiocarbon d a t e  o f  >42,000 y r  B.P. from t h e  Caro b lu f f  provides a 

crude minimum l i m i t  on t h e  age of I t k i l l i k  I g l a c i a t i o n .  I f  c o r r e c t ,  t h e  

da t e  i nd ica t e s  t h a t  t h i s  i c e  advance is  of e a r l y  Wisconsin age or  o lde r ,  and 

d i d  not  occur between about 24,000 and 17,000 1 4 ~  years  ago as in fe r r ed  by 

Hamilton and Portex (1975). 

mposure  2 ( W e s t  Fork b l u f f )  

An unusually high b luf f  exposure r i s e s  83 m above the  West Fork of t h e  

Chandalar River 9.5 Ian upvalley from t h e  mouth of T r a i l  Creek (fig. 2 and 

p l a t e  1). T h i s  l o c a l i t y  was covered by ice of the Sagavanirktok River 

Glac ia t ion ,  which f l o w e d  i n t o  t he  West Fork from source a reas  t o  t he  south 

as wel l  a s  from g l a c i a l  v a l l e y s  of t h e  Brooks Range (HamiLton, 1978a). The 

b luf f  l i e s  4 km south of t he  outer  l i m i t s  of l t k i l l i k  d r i f t  and s tands  more 

than 50 m above outwash t e r r a c e s  of I t k i l l i k  age. Valley i n c i s i o n  below the  

l e v e l  of t h e  b luf f  c l e a r l y  had taken p l ace  p r i o r  t o  t h e  I t k i l l i k  Glac ia t ion .  

Unit  1, a t  t h e  base of t he  b l u f f ,  i s  an a rkos i c  g rave l  der ived mainly 

f r o m  g r a n i t i c  t e r r a n e  south of the  Chandalar Valley; it contains  l i g n i t i z e d  

wood and evidently is of T e r t i a r y  age. Unit 2 i s  till that was derived 

l a rge ly  £ran source a reas  t o  t he  south and i s  p rov i s iona l ly  assigned t o  the  

Anaktuvuk River Glaciat ion.  Unit  3 ,  f l u v i a l  sand and g rave l  t h a t  coarsens 

upward, probably i n t o  outwash, forms a 54-m depos i t  t h a t  must represent  a 



long i n t e r g l a c i a l  i n t e r n a l  followed by the  onse t  of renewed g l a c i a t i o n .  Alluvi- 

a t i o n  poss ib ly  was due t o  t e c t o n i c  movements along the  Kobuk t r ench  (Erantz ,  

1966, p. 38), bu t  more l i k e l y  it r e s u l t e d  from e i t h e r  drainage displacements 

between the  Chandalar and Koyukuk River systems o r  bas in - f i l l i ng  following 

deep scour  by g l a c i e r  i c e .  Units  4 and 6 a r e  diarnictons of a type commonly 

formed subg lac i a l ly  along the centers of mountain va l l eys  beneath s tagnat ing  

o r  weakly a c t i v e  i c e  streams. These depos i t s  probably represent  t i l ls  from 

which f i n e s  have been f lushed by abundant subg lac i a l  meltwater o r  poss ib ly  

by stream eros ion  following deglac ia t ion .  The wood-bearing alluvium between 

u n i t s  4 and 6 probably formed during an i n t e r s t a d i a l  i n t e r v a l  t h a t  separated 

t h e  two i c e  advances. Its i n f i n i t e  radiocarbon age is  compatible with e i t h e r  

a Sagavanirktok River o r  I t k i l l i k - a g e  i n t e r s t a d i a l ,  bu t  reg iona l  geologic r e l a -  

t i o n s  support  a Sagavanirktok River age assignment for u n i t s  4 through 6. 

Units  7 ,  8 and 9 ,  only 60 an i n  t o t a l  th ickness ,  ev ident ly  represent  t h e  

e n t i r e  post-Sagavanirktok River succession a t  t h e  West Fork b l u f f .  A radio- 

carbon age of 1590 + 50 y r  BP f o r  u n i t  8 apparent ly p l aces  most of t h i s  se- 

quence wi th in  t h e  l a t e  Holocene. Although u n i t  8 may have been penet ra ted  by 

modern r o o t l e t s ,  t h e  radiocarbon sample was hand-picked wood and charcoal  

t h a t  probably contained few contaminants. The weathered and severe ly  deformed 

s i l t  beneath u n i t  8 may represent  l o e s s  i n f l u x  and f r o s t  ac t ion  during the  

X t k i l l i k  Glac ia t ion ;  t h e  loess above u n i t  8 may have formed a s  a c l i f f -head  

depos i t  a f t e r  t h e  b luf f  was eroded back t o  about i ts  p re sen t  pos i t i on .  

Exposure 3 (Near Funchion Creek) 

A r i v e r  b lu f f  about 26 m high extends along t h e  nor th  bank of t he  

Chandalar River 2.5 km downstream from the mouth of Funchion Creek ( p l a t e  1). 

I t  l ies  wi th in  d r i f t  co r r e l a t ed  with the Sagavanirktok River Glac ia t ion  a t  a 

p o s i t i o n  about 5 km west of i t s  downvalley l i m i t  (Hamilton, 1978a). The 

nea re s t  I t k i l l i k - a g e  d r i f t  lobe  terminates  more than 2 5  lun upval ley,  and 

I t k i l l i k - a g e  outwash f o m s  low t e r r a c e s  t h a t  could not be d is t inguished  

from e a r l y  Holocene a l l u v i a l  t e r r a c e s  i n  t he  area around Funchion Creek. 

Alluvium of probable i n t e r g l a c i a l  age a t  t he  base of t h e  exposuxe 

( u n i t  1 of f i g .  3) is  t r a n s i t i o n a l  upward i n t o  coarse g rave l  ( u n i t  2) t h a t  

appears t o  be advance outwash E r a  g l a c i e r s  o r ig ina t ing  pr imar i ly  wi th in  the 

Brooks Range. The overlying u n i t  3 i s  a t y p i c a l  val ley-center  till composed 



primari ly of redeposited advance outwash and other  alluvium. Stones a r e  

rounded and somewhat sor ted ,  but  a l so  a re  s t r i a t e d  and faceted. The upper 

2 m of the  till may represent  ab la t ion  deposit.  Because of i ts  pos i t ion  

near the top of the  bluff  and i ts  locat ion  within the d r i f t  sheet ,  the  till 

almost ce r t a in ly  is  of Sagavanirktok River age. Unit 4 is  gravel  t h a t  was 

deposited during o r  shor t ly  a f t e r  g l a c i e r  recession and p r io r  t o  the  down- 

cut t ing  t h a t  occurred between Sagavanirktok River and I t k i l l i k  t h e .  Unit 5 

represents  a post-downcutting i n t e r v a l  during which loess  accumulated slowly 

and perhaps in te rmi t t en t ly ;  u n i t  6 represents  a g rea te r  r a t e  of loess  accre- 

t ion .  The date  of 4170 - + 45 yr BP on u n i t  5 i s  considered a minimum age only; 

it i s  from peat  t h a t  w a s  heavily contaminated by younger r o o t l e t s  and lay  close 

t o  the  burrows of ground squ i r re l s .  In  addi t ion  t o  burrowing ground s q u i r r e l s ,  

which probably introduced the  sca t t e red  stones, u n i t  6 has been af fec ted  by 

f r o s t  ac t ion ,  causing v e r t i c a l  stone o r i en ta t ions ,  and by gleying,  which 

caused the  p la ty  s t ruc ture .  

Wtposure 4 (Phoebe Creek) 

Unusually deep inc i s ions  along Phoebe Creek and adjacent  p a r t s  of Be t t l e s  

River have exposed severa l  th ick  Pleistocene sec t ions  (plate 1). Phoebe Creek 

bluff appears t o  contain the  longest record, and is the  only exposure i n  this 

area t h a t  yielded datable organic material .  Phoebe Creek was g lac ia ted  during 

both I t k i l l i k  I and I t k i l l i k  I1 time a s  well a s  during e a r l i e r  g lac ia t ions .  

The I t k i l l i k  I i c e  stream flowed vigorousLy through the  va l l ey  of Phoebe Creek 

and extended beyond the  south f lank of the  Brooks Range (Hamilton, 1978a); 

t h e  I t k i l l i k  I1 g l a c i e r  terminated 18 km south of the  bluff and appears t o  

have stagnated shor t ly  a f t e r  i t s  maximum advance. 

Four major s t r a t i g r a p h i c  u n i t s  a r e  recognized a t  Phoebe Creek b luff  

f i g  4 The basa l  sediments (un i t  1) a r e  strongly oxidized alluvium s imi lar  

t o  deposi ts  beneath I t k i l l i k  I till near Be t t l e s  (Hamilton, 1978b). Unit 2 

is  a diamicton s imi lar  t o  the  probable t i l ls  a t  W e s t  Fork bluff  and nearly 

i d e n t i c a l  t o  water-washed subglac ia l  deposi ts  along val ley  centers  else-  

where i n  the  Brooks Range. The i n f i n i t e  radiocarbon date  on t h i s  deposi t  

i s  considered v a l i d  because the  wood appears more strongly mineralized than 

i n  any known sediment of f i n i t e  radiocarbon age i n  the  region. The wood i s  

c lea r ly  d e t r i t a l ;  it probably was eroded and redeposited e i t h e r  by i c e  o r  



meltwater and therefore  does not  necessar i ly  da te  the  till. Unit 3 i s  a 

f l u v i a l  deposi t ,  but  d i f f e r s  from normal t o  alluvium i n  t h i s  region i n  i t s  

f i n e  g ra in  s i z e  and i n  i ts continuous near-horizontal bedding. It  resem- 

b les  b a s i n - f i l l  sand deposi ts  mapped f a r t h e r  north i n  the  I t k i l l i k ,  Atigun, 

and Sagavanirktok Valleys (Hamilton, 1 9 7 8 ~ ) .  Unit 4 ,  which caps the sec t ion ,  

is a probable till s imi la r  t o  u n i t  2. Elsewhere i n  the  a rea ,  t h i s  diamicton 

is  continuous with I t k i l l i k  I1 ground moraine along lower va l l ey  walls.  

Exposure 5 (Near Your Creek) 

Exposure 5 l i e s  on the  north shore of a small i s l and  i n  a probable thaw 

lake on the  f l o o r  of an unnamed western branch of Your Creek Valley ( p l a t e  1). 

The exposure l i e s  c lose  t o  g lac ie r  source areas  within a va l ley  segment t h a t  

was in tense ly  scoured by I t k i L l i k  g l a c i e r s  and remained g lac ia ted  through 

l a t e  I t k i l l i k  time (Hamilton, 1978a). The bank stands 7 .4  m high and is  

nearly obscured by slumping. The upper 1.8 m of i n  s i t u  sediment was exposed 

by c lear ing  away the  slumped mater ia l ,  but  permafrost i n  the  debr is  apron a t  

g rea te r  depth prohibi ted fu r the r  excavation. 

The lowest exposed s e d h e n t s  ( u n i t  1 of f i g .  5) cons i s t  of sand and 

sandy peat  t h a t  apparently was deposited i n  a marsh o r  shallow pod. This 

deposi t  probably extends down t o  a t  l e a s t  present  lake l e v e l  because the  

debr is  apron as w e l l  as wave-washed sediments along the  water 's  edge con- 

sist e n t i r e l y  of sand. Much of the i n  s i t u  sediment is  rhythmically lami- 

nated, and 30 sand-peat couplets occur within a 15-cm i n t e r v a l  near the  top 

of the  un i t .  Ostracodes present  i n  the  sediments a r e  c h a r a c t e r i s t i c  of a 

r e l a t i v e l y  permanent fresh-water a lka l ine  lake of moderate depth t h a t  

probably d id  not f reeze  down t o  i ts bed each winter; they a l s o  indica te  

boreal  environments comparable t o  those of t h e  present  (R. M. Fores ter ,  

wr i t ten  communication). The insec t  remains ind ica te  t h a t  sedge-type veye- 

t a t i o n  was present  (A.  V. Morgan, wr i t ten  communication). Alluvial  sand 

and dispersed f i n e  gravel  cap t he  sect ion.  
\ 

Peat and wood sampled 40-50 tan below the  top of u n i t  4 dates 5615 - + 110 

yr  BP (I-10,568). This provides a minimum age f o r  deglac ia t ion  of the  Your 

Creek a rea ,  but probably not a close age l i m i t  because f i v e  da tes  ranging 

f rm 9080 + 150 t o  10,500 + 80 yr  BP have been obtained f r o m  ea r ly  postgla- 

c i a 1  sediments i n  the  neighboring Wind River Valley (Hamilton, i n  prepara t ion) .  



The radiocarbon date  i s  of g rea te r  relevance i n  providing a l imi t ing  maximum 

age on termination of an e a r l i e r  Lake phase a t  t h i s  l o c a l i t y ,  which was f o l -  

lowed by r i v e r  downcutting from a l e v e l  about 7 m above the  present .  

Exposure 6 (Mosquito Fork bank) 

mposure 6 extends along the  south bank of Mosquito Fork immediately 

upstream f r m  the  mouth of Frisky Creek ( p l a t e  1). It l i e s  within Holocene 

a l l u v i a l  f i l l  t h a t  covers the  f loor  of a  va l l ey  system incised within till 

of Sagavanirktok River age and outwash of the  I tk iL l ik  I Glaciat ion (Hamilton, 

1978a). I t  i s  associated with a t e r race  segment t h a t  s tands about 7 m above 

the  modern f loodplain of Mosquito Fork. 

Alluvium a t  the base of the  sec t ion  ( u n i t  1 i n  f i g .  6 )  is  r e l a t i v e l y  

coarse and angular gravel  t h a t  probably was deposited as p a r t  of a fan a t  

the mouth of Frisky Creek. The overlying sand and f i n e r  gravel  u n i t s  ( 2 ,  

4 ,  5, 7 ,  and 8) cons i s t  of alluvium t h a t  was deposited primaxily by Mosquito 

Fork. Alluviat ion w a s  e p i s d i c  i n  the  Frisky Creek area ,  causing f ining- 

upward successions ( a s  i n  u n i t  7) and two hia tuses  marked by growth of 

f loodplain f o r e s t s  ( u n i t s  3 and 6). The older  f o r e s t  f l o o r  dates 5370 - + 
90 y r  BP. 

The mid-Holocene radiocarbon date  may have s igni f icance  f o r  regional  

a l l u v i a l  h i s to ry  and f o r  s tudies  of vegetat ion response t o  middle and l a t e  

Holocene c l imat ic  f luc tuat ions .  Further assessment of these r e l a t ionsh ips ,  

however, must be based on addi t ional  radiocarbon dates  fran Holocene t e r races  

and study of associated p l a n t  and animal f o s s i l s .  

DISCUSSION AND SUMMARY 

The radiocarbon record from the  Chandalar quadrangle i s  disappointing. 

Only seven da tes  are avai lable  a t  present ,  i n  con t ras t  t o  the  more than 

60 da tes  being tabulated f o r  the  adjoining Ph i l ip  Smith Mountains quadrangle 

(Hamilton, i n  prepara t ion) .  The age range of the  Chandalar da tes  i s  a l so  

f r u s t r a t i n g ;  three  a r e  i n f i n i t e  and the  remaining four  range only from mid- 

d l e  t o  l a t e  Holocene. Despite these Limitations, the  da tes  and r e l a t e d  

bluff  s t ra t igraphy are compatible with the  s t r a t i g r a p h i c  sequence defined 

previously f o r  the  Chandalar-Koyukuk region ( t a b l e  2 1 ,  and help t o  va l ida te  

it. 



Table 2 .  Stra t igraphic  succession i n  the  Koyukuk and Chandalar drainage 
systems. S l igh t ly  modified fram Hamilton (1978b). 

Postglac ia l  a l luv ia t ion  and downcutting, thaw-lake formation, 
Holocene and peat  accumulation i n  major valleys.  Accumulation of 

b a s i n - f i l l  deposi ts  behind I t k i l l i k  end moraines. 

ITKILLIK I1 GLACIATION. Deposition of till, ice-stagnation 
deposi t s ,  outwash, Loess, and proglac ia l  
lake sediments. 

 ate I n t e r g l a c i a l  o r  i n t e r s t a d i a l  unconformity with local. peat 
Pleistocene and f o r e s t  beds. Dates >42,000 y r  BP. 

ITKILLIK I GLACIATION. Deposition of till, outwash, and 
loess.  

Deposition of i n t e r g l a c i a l  gravel ,  now heavily oxidized. 
Middle ( ?) 
Pleistocene SAGAVANIRKTOK RIVER GLACIATION. Deposition of younger 

p r e - I t k i l l i k  drift (s)  . 

Deposition of thick i n t e r g l a c i a l  alluvium. 
E a r l y  ( 7 )  
Plei-stocene ANAKTUWK RIVER GLACIATION. Deposition of o lder  pre- 

I t k i l l i k  drift ( s  l 

Pliocene (? )  Deposition of preg lac ia l  gravel .  



The i n f i n i t e  da te  £ram rooted stumps a t  Caro bluff  (exposure 1) appears 

t o  demonstrate a n  ea r ly  Wisconsin o r  older  age f o r  the I t k i l l i k  I Glaciat ion,  

proving t h a t  the  I t k i l l i k  chronology proposed by Hamilton and Porter  (1975) 

almost ce r t a in ly  is  too young. Although the  other  two i n f i n i t e  dates a re  

on organic mater ia ls  t h a t  a r e  s t r a t ig raph ica l ly  older than the  I t k i l l i k  1/11 

i n t e r g l a c i a l  o r  i n t e r s t a d i a l ,  they do help t o  va l ida te  the infer red  g rea t  

ant iqui ty  of the  West Fork s t r a t i g r a p h i c  sequence and prove t h a t  r e l i c t  

I t k i l l i k  I deposi ts  survived overriding by I t k i l L i k  I1 g l a c i e r s  around 

Phoebe Creek. 

Two of the Holocene dates ,  obtained from loess caps on b l u f f s  t h a t  r i s e  

well above pos tg lac ia l  va l ley  f l o o r s ,  contr ibute l i t t l e  t o  the general  s t r a -  

t igraphic  or  paleoclimatic record. One, and perhaps both, of these dates 

seem t o  be anomalousLy young owing t o  contamination by modern r o o t l e t s  and 

burrowing ground s q u i r r e l s .  The remaining two f i n i t e  dates, f r a  exposures 

5 and 6 ,  f a l l  within the  middle Holocene and represent  episodes of a l luvia-  

t ion  i n  the  Your Creek and Mosquito Fork areas .  These events a re  present ly  

in te rp re ted  a s  l o c a l  phenwena without general  geologic o r  paleoclirnatic 

s igni f icance ,  but  fu r the r  study and dat ing  of Holocene f loodplain deposi ts  

may prove t h a t  they have g rea te r  regional  s ignif icance.  
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WIT THICKNESS 

(m) 
DESCRIPTION 

9 0 . 4 0  Greyish  brown I10 YK 4/31 s t r u c t u r e l e s s  s i l t .  

8 0.05 Organic  silt. S i m i l a r  t o  A hor izon of modern 
tundra  s o i l .  

7 0. I5 Ddrk r e d d i s h  (2.5 YR 3/41 storry silt w i t h  crumb 
s t r u c t u r e ;  many s t o r ~ e s  v e r t i c a l .  

6 1.35 Coarse  open- textured q r a v e l ;  sandy near  bast:; s i l t y  
near  top.  Unsorted suLangular t o  subroundrd storlcs 
t o  s m a l l  boulder  size, with q r e y i s h  brown (10 YH 
5/21 silt c o a t i n g s  where matr ix  most permeable. 
Many s t o n e s  v e r t i c a l ;  some near  t o p  of u n i t  a r e  
f r a c t u r e d  and oxide-coated. 

5 0.20 Cross-bedded medium t o  f i n c  sand and granule-smal l  
pehble  g r a v e l ;  f r o s t - c o n t o r t e d ;  o x i d i z e d  t o  strong 
brown ( 7 . 5  YR 5/81 c o l o r .  Conta ins  d e t r i t a l  wood 
f ragments .  

4 1.20 Coarse g r a v e l .  Su t~angu la r  t o  subrounded s t o n e s  t o  
75 an didmeter ;  cobbles  domirlant. N o  obvious  bed- 
d ing ,  f a h r i c ,  or  s i z e  s o r t i n g .  Matrix mainly  gi-an- 
u l e s  and sma l l  pebb les ;  f i n e s  g e n e r a l l y  l a c k i n g .  
Most s t o n e s  s i l t - c o a t e d  a s  r n  u n i t  6.  

Cross-bedded s a d  and g r a v e l ,  coarsening upward. 

3C: Gravel  with i n t e r s t r a t i f i e d  sand. rmlrricated gebh les  and s n a i l  cobb les  in 
beds  0 .5  t o  1 .5  m thick; l i g h t  o l i v e  g rey  ( 5  Y 6/21 sand and  g r a n u l e s  i n  
beds  10-20 cm t h i c k .  

3B: Sand and g rave l .  Sandy pebt le  t o  sma l l  cobble  q r a v e l  i n  beds 0.5 t o  1 .0  rn 
t h i c k ;  cross-bedded and 1 ipple- laminated sand and s i l t y  sand i n  e q u a i l y  
abundant beds of same t h i ckness .  

3A: Sand wi th  i n t e r s t r a t i f i e d  g rave l .  Cross-bedded f i n e  t o  medium sand i n  
beds  3 t o  4 m t h i ck ;  sandy g r a n u l e  t o  pebble  g r a v e l  i n  beds 0.3 t o  1.5 m 
t h i c k .  

T i l l .  Nonbedded , noris t r a t  i f  i e d ,  subangular  t o  s u b r o u n d 4  s t o n e s  t o  sma l l  
boulder  s i ze  i n  very cmpact, l i g h t  brownish g rey  ( 2 . 5  Y 6/2) s i l t y  sand 
m a t r i x .  Gran i t e  and g n e i s s  ve ry  abundant.  S t rong ly  ox id ized  t o  yellowls1i 
red ( 5  YR 4/61 a long j o i n t  p l a n e s  t h a t  d i p  80' toward r iver .  Compact 
massive t o  f a i n t l y  bedded s t o n y  q r e y  s i l t  wi th  sand i n t e r b e d s  and t r d n s i -  
t i o n a l  upper c o n t a c t  a t  base  of u n i t .  

Indura t ed  f i n e  a r k o s i c  g rave l .  Rcunded to subangular  pebb les ,  dominantly 
quartz and f e l d s p a r ,  i n  pale yel low ( 2 . 5  Y a/?) t o  whi te  lN81 sandy ma t r ix .  
Sane t h i n  (5-10 cm) f i n e  t o  medium sand i n t e r b e d s  p r e s e n t .  S l i g h t l y  l i t h -  
i f i e d ;  s t a n d s  i n  v e r t i c a l  banks and c o n t a i n s  t h i n  l i g n i t i z e d  o r g a n i c  l aye r .  
Some pebb les  jo in t ed  a f t e r  deposition. A l l  b d s  s t r i k e  N4OnE, d i p  31's. 

F igure 2 .  Exposure 2 (West Fork b l u f f ) .  North side West Fork  Chandalar R i v e r  

9.5 km upvalley from mouth of Trail Creek. Total height  83 m .  . 
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UNIT THICKNESS 

(m 1 
DESCRIPTION 

6 0.45 S l i g h t l y  s tony  buff s i l t  wi th  p l a t y  s t r u c t u r e .  
S tones  of pebble  t o  g r a n u l e  s i z e ;  many wi th  
v e r t i c a l  o r i e n t a t i o n .  

5 0.60 Black s i l t y  p e a t  in te rbedded  wi th  buff t o  grey  
l o e s s .  

0 . 2 0  Gravel. Subrounded s t o n e s  up t o  cobble  s i z e  i n  
c o a r s e  sandy mat r ix .  

8 . 7  T i l l .  Genera l ly  subrounded s t o n e s  up t o  1 m 
diameter  i n  compact, u n s o r t e d ,  da rk  g r e y  ( 5  Y 
4/11 muddy ma t r ix .  Pebbles  and smal l  cobbles  
predominant;  many s t o n e s  s t r i a t e d .  N o  obvious 
f a b r i c .  Upper 2 m s l i g h t l y  s a n d i e r  and less 
canpac t ,  wi th  local sandy  i n t e r b e d s .  

Outwash. Subrounded pebb le s  and cobbles  i n  
c o a r s e  sandy mat r ix .  Abundant l a r g e  cobbles  
of Kanayut l i t h o l o g i e s .  Basa l  2 m i s  sandy 
f i n e  g r a v e l  t r a n s i t i o n a l  t o  u n i t  1. 

Bedded sand and g r a v e l .  Gravel  beds range from 
cobble  g r a v e l  i n  c o a r s e  sandy ma t r ix  t o  w e l l  
s o r t e d  small-pebble  g r a v e l  i n  s i l t y  sandy m a -  
trix. Contains  l e n s e s  of cross-bedded medium 
sand up t o  50 m thick and l e n s e s  of g rey  s i l t  
and black o r g a n i c  s i l t  up t o  1 2  cm t h i c k .  U p -  
per 50 cm of unit has  r e d d i s h  brown oxide  
s t a i n i n g .  P o s s i b l e  unconformity 1 m below up- 
p e r  c o n t a c t  is  marked by v e r t i c a l  s t o n e  f a b r i c  
and invo lu t ed  sand l e n s .  

LAG DEPOSIT AT RIVER EDGE: Subrounded cobbles  and sma l l  bou lde r s ;  many f a c e t e d ;  
sane s t r i a t e d .  Average maximum d iame te r  25-35 an; l a r g e s t  s t o n e s  up t o  80 an. 
L i t h o l o g i e s  i n c l u d e  Kanayut quartzite and conglomerate,  g n e i s s ,  g r a n i t e ,  q u a r t z ,  
s c h i s t ,  and green  d i k e  rock.  

F igu re  3 .  Exposure 3 (bluff near Funchion Creek) .  North s i d e  Chandalar  River  2.5 km downstream from mouth of 
Funchion Creek. T o t a l  he igh t  26.5  rn. 



UNIT TH I CKNESS 
(m 1 

DESCRIPTION 

Diamicton. Nonsorted, n o n s t r a t i f i e d  f a c e t e d  
s t o n e s  up t o  1 m diameter  i n  w e l l  s o r t e d  f i n e  
sand ma t r ix .  Unconformably o v e r l i e s  u n i t  3. 

Bedded sand and f i n e  g rave l .  Rounded t o  sub- 
rounded s t o n e s  i n  w e l l  s o r t e d  sand ma t r ix .  Beds 
of f i n e  t o  ve ry  f i n e  sand a l t e r n a t e  w i th  beds of 
c o a r s e  sand and g r a n u l e s  through much of u n i t .  
Con tac t s  sha rp ,  cont inuous ,  and nea r  hor i zonta  1. 
Len t i cu l a r  channel  f i l l  of pebbles  and sma l l  cob- 
b l e s  i n  sandy m a t r i x  p r e s e n t .  Same s t o n e s  near  
upper c o n t a c t  a r e  weathered. 

Diamicton. Nonbedded t o  very  c rude ly  bedded, non- 
s t r a t i f i e d ,  subangular  to subrounded s t o n e s  up t o  
sma l l  boulder  s i z e  (50 cm d i m )  i n  nonsor ted  sand- 
granule-pebble  ma t r ix .  Contains  l e n s e s  20-60 c m  
thick of cross-bedded,  s t r a t i f i e d  sand and sandy 
f i n e  g r a v e l .  Sand l e n s  2 m from upper c o n t a c t  
c o n t a i n s  wood. 

Oxidized g r a v e l .  Subrounded s t o n e s  i n  c o a r s e  
sand-to-granule  m a t r i x .  Pebble-cobble beds a l t e r  - 
n a t e  wi th  pebble-granule  beds.  S l i g h t l y  cemented 
by ca rbona te  and o x i d e s ,  with ox ide  c o l o r s  ranging 
up t o  s t r o n g  brown (7 .5  YR 5/61. 

F i g u r e  4 .  Exposure 4 (Phoebe Creek b l u f f ) .  South s i d e  Phoebe Creek Val ley  1.5 km above i ts  mouth. T o t a l  h e i g h t  60 m .  



UNIT THICKNESS DESCRIPTION 
Iml 

0.8 Yellowish brown (10 YR 5/41 f i n e  sand 
and pebbly fine sand, locally cross  
bedded. 

>1.0 In te rbedded  o l ive  grey ( 5  Y 5/21 to 
l i g h t  olive grey  ( 5  Y 6/21 fine sand 
and black (10 YR 2/11 sandy pea t ,  
forming hor izonta l  l a m i n a e  0.2 t o  5.0 
an thick. Rhythmic couple ts  of 0 .5  c m  
average thickness occur near  upper con- 
tact  

- - - - -  Permafrost table a t  1.80 m depth - - - - - - - 

Figu re  5 .  Exposure 5 (bank deposit near Your Creek). North shore o f  i s l a n d  i n  unnamed lake 7 krn north of 

Bend Mountain. Total height 7.4 m. 



UNI T THICKNESS 
(m) 

DESCRIPTION 

Modern organic mat above greenish grey f rost-churned 
sandy s i l t .  

Gravel. Subrounded pebbles and small cobbles i n  ma- 
t r i x  of medium sand. 

Organic f i n e  sand a l te rna t ing  with granule-fine peb- 
b l e  gravel  i n  beds 2-10 cm thick.  Fines upward in to  
0.5 m of grey organic silty f i n e  sand. 

Grey organic silty f i ne  sand over la in  by organic 
l i t t e r  horizon consist ing of m a t t e d  wood, leaves, 
s tems ,  and other  p lan t  p a r t s  with abundant insect  
fauna. Former f o r e s t  f loor.  

Oxidized gravel.  Large pebbles and sane small cob- 
b le s  i n  coarse sand matrix. 

Grey f i ne  sand and very dark grey silty f i ne  sand 
a l te rna t ing  with oxidized coarse sandy granules and 
f i n e  pebbles i n  beds 2-10 om thick. 

Wood fragments i n  grey s i l t y  f i ne  sand matrix. 
Former fo re  s t f loor. 

Grey s i l t y  f i n e  sand above cross-bedded, strongly 
oxidized, dark red (10 R 3/61 coarse sand. 

Gravel. Angular t o  subangular stones up t o  cobble 
s ize .  Probable fan deposit.  

Figure 6. Exposure 6 (Mosquito Fork bank) .  South side Mosquito Fork 0.5 km above mouth of Frisky Creek. 
T o t a l  height 8.5 m. 
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