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HYDROLOGIC RECONNAISSANCE OF 

WESTERN ARCTIC ALASKA, 1976 AND 1977 

By Joseph M. Ch i l de rs ,  Dona1 d  R. Kernodle 
and Robert  M. L o e f f l e r  

ABSTRACT 

A  reconnaissance o f  t h e  wa te r  resources o f  t h e  western A r c t i c  was 
conducted d u r i n g  A p r i l  1976 and August 1977. Data were c o l l e c t e d  a t  9 
sp r ings ,  9 l akes  and 22 stream s i t e s .  

Us ing slope-conveyance methods based on f i e l d  evidence, es t ima tes  
o f  b a n k f u l l  and maximum ev iden t  f l  ood-peak d i  scharges were made f o r  20 
s e l e c t e d  streams. Maximum ev iden t  f l o o d  eak discharges ranged f r om 7.0 3 t o  80.8 ( f t 3 / s ) / m i 2  and averaged 30.1 ( f t  /s ) /mi2.  These es t imates  
bore no obvious r e l a t i o n  t o  e i t h e r  dra inage bas in  physiography o r  c l  ima- 
t a l  o g i c a l  c h a r a c t e r i s t i c s .  Both t h e  bankf u l  1  and maximum ev iden t  f l o o d -  
peak d ischarges were gene ra l l y  l e s s  t h a n  t h e  50-year f l o o d  and g r e a t e r  
t h a n  t h e  2-year f l o o d  est imates made us ing  regress ion  r e l a t i o n s  developed 
f r o m  Alaska stream gaging records  and dra inage bas in  c h a r a c t e r i s t i c s .  

Spr ings were found o n l y  i n  t h e  f o o t h i l l s  o f  t he  Brooks Range. T h e i r  
d ischarge  ranged from 1.42 f t 3 / s  a t  t h e  E l i  R i v e r  sp r i ng  t o  13.0 f t 3 / s  
a t  No r th  Fork Sq~l! 'rre! R i v e r  sp r ing .  Water temperatures o f  sp r i ngs  
sampled ranged f r o m  O.OoC a t  t h e  Omikviorok s p r i n g  t o  3.50C a t  t h e  
Kavrorak Spr ings near K i v a l  i na. The n i n e  spr ings  were found by n o t i n g  
t h e  l o c a t i o n s  of t h e  assoc ia ted  i c i n g s  on Landsat imagery o f  t h e  p rev ious  
year .  

E leven stream s i t e s  were sampled under w i n t e r  cond i t i ons ;  a1 1  were 
on t h e  A r c t i c  Slope. No w i n t e r  s t reamf low was found a t  any o f  t h e  
streams. I t  appears t h a t  t h e  s t reamf low on t h e  A r c t i c  Slope ceases i n  
l a t e  w i n t e r  except f o r  1  i m i t e d  l o c a l  zones o f  ground-water di scharge t h a t  
form i c i n g s .  

I c e  t h i ckness  on most l akes  was 6 ft except a t  Teshekpuk Lake where 
t h e  i c e  was 8 ft t h i c k ,  Three o f  t h e  n i n e  lakes  examined were f r o z e n  t o  
t h e  bottom. 

W in te r  wa te r  q u a l i t y  o f  t h e  l akes  and of s tanding wa te r  a t  stream 
s i t e s  was cha rac te r i zed  by h i g h e r  s p e c i f i c  c o n d u c t i v i t y  values t han  i n  
summer. A t  t h r e e  o f  t he  f i v e  lakes  where s p e c i f i c  conductance was 
measured, i t  was equal t o  o r  g r e a t e r  t h a n  700 micromhos per  cen t ime te r  
a t  250C; a t  four  of t he  f i v e  r i v e r s  where s tand ing  wate r  was found, i t  



was more t h a n  400 micrornhos p e r  c e n t i m e t e r  a t  250C. 

B i o l o g i c a l  sampl ing was done t o  i d e n t i f y  t h e  widest  range o f  b e n t h i c  
i n v e r t e b r a t e s  l i k e l y  t o  be p resen t  i n  a r e p r e s e n t a t i v e  reach o f  a stream. 
A t o t a l  o f  n i n e  s p r i n g  s i t e s  was sampled u s i n y  d r i f t  ne ts  i n  A p r i l  1976. 
Twenty-one stream s i t e s  and one s p r i n g  were sampled i n  August 1977 by d i p  
nets .  To ta l  numbers o f  organisms c o l l e c t e d  u s i n y  d r i f t  ne t  sampl ing i n  
A p r i l  1976 ranged f rom 0 t o  480. To ta l  numbers of orgat~isrr ls c o l l e c t e d  by 
d i p  n e t  sampl ing i n  August 1977 ranged f r o m  O t o  776. 

A h y d r o l  o g i c  reconnaissance o f  t h e  e a s t e r n  A1 askan A r c t i c  Slope 
was completed i n  1975. The work covered i n  t h i s  r e p o r t  and i n  t h e  1975 
companion r e p o r t  rep resen ts  a p r e l  i m i  na ry  h y d r o l  og i c  reconnaissance f o r  
t h e  e n t i  r e  A laskan A r c t i c  Slope and western f o o t h i  11s reg ions  o f  t h e  
Brooks Range. 

INTRODUCTION 

Reconnaissance water - resource i n v e s t i g a t i o n s  were conducted on t h e  
wes te rn  A laskan A r c t i c  Slope d u r i n g  A p r i l  1976 and August 1977; these  
months a r e  t imes  o f  w i n t e r  and summer l ow  f l ow .  The i n f o rma t i on  ga thered  
i s  impo r tan t  f o r  coord ina ted  devel  oprnent i n  t h e  area. Such devel oprnent 
has been spur red  by o i l  and gas d i s c o v e r i e s  on t h e  Nor th  Slope, most 
n o t a b l y  a t  Prudhoe Bay. L i t t l e  wa te r  resources  i n f o r m a t i o n  i s c u r r e n t l y  
ava i  1  able.  

The s tudy  area f o r  t h i s  r e p o r t  extended f rom t h e  C o l v i l  l e  R i v e r  t o  
t h e  v i c i n i t y  o f  Kotzebue ( f i g .  1). It i n c l u d e d  t h e  western A r c t i c  Sl ope 
and t h e  western f o o t h i l l s  o f  t h e  Brooks Range. Th i s  r e p o r t  i s  a corn- 
pan ion  t o  t h a t  completed f o r  t h e  e a s t e r n  A r c t i c  s lope i n  1975 ( C h i l d e r s  
and o thers ,  1977). When taken  t o g e t h e r ,  reconnaissance coverage i n c l u d e s  
t h e  e n t i r e  A laska A r c t i c  Slope and western f o o t h i l l s  r eg ion  o f  t h e  Brooks 
Range, f rom Kotzebue t o  t h e  Canadian border .  

Nine sp r i ngs ,  n i ne  lakes and e leven  r i v e r s  were sampled d u r i n g  t h e  
A p r i l  1976 reconnaissance t r i p .  I t s  purpose was t o  l o c a t e  w i  n t e r  f l o w  
and d e s c r i b e  i t s  q u a n t i t y  and qua1 i t y .  F i e l d  water-qua1 i t y  measurements 
made a t  these  s i t e s  were: i c e  t h i c kness ,  wa te r  depth, d i scharge  ( s p r i n g  
and streams),  s p e c i f i c  conductance, water  temperature,  d i  sso l  ved oxygen, 
a l k a l i n i t y  (b ica rbona te ,  HOC3), and pH ( t a b l e s  2, 3, and 4) .  A f o l l o w u p  
summer t r i p  was made i n  August 1977 t o  determine f l o o d  c h a r a c t e r i s t i c s  o f  
twen ty  se l ec ted  streams. Bankf u l  1  and rn ix i  mum ev iden t  f l  ood-peak d i  s- 
charges were determi  ned by measuri ng channel geometry and e s t  i n l a t i  ng 
channel roughness, 

Aqua t i c  i n v e r t e b r a t e  samples were c o l  l e c t e d  a t  s p r i  ngs and f l  ood 
survey s i t e s  v i s i t e d  du r i ng  bo th  reconnaissance t r i p s .  No a t tempt  has 
been made t o  determine u n i t  area p r o d u c t i o n  va lues o r  account f o r  d i f -  
fe rences  between samples c o l l e c t e d  w i t h  d i p  n e t s  o r  d r i f t  nets. 



Th i s  r e p o r t  completes t h e  f i r s t  phase o f  water  resources s t u d i  es 
i n  t h e  A r c t i c .  It attempts t o  p rov ide  p r e l i m i n a r y  data f o r  an area f o r  
which i n f o r m a t i o n  was p r e v i o u s l y  unava i l ab le .  More d e t a i l e d  s t u d i e s  
w i l l  be necessary f o r  adequate unders tand ing  o f  t h e  data c r u c i a l  t o  
devel  opment and p lann ing  purposes. The U.S. Geolog ica l  Survey i s  
c u r r e n t l y  (1978) conduct ing more i n t e n s i v e  work i n  t h e  Noatak bas in .  

FLOOD SURVEYS 

The 20 f l o o d  survey s i t e s  were p rese lec ted  on topographic  maps t o  
p r o v i d e  an a r r a y  o f  streams and dra inage areas represer r ta t i ve  o f  t h e  
western A r c t i c  ( f i g .  1).  P r i o r  t o  t h e  ground surveys, t h e  s i t e s  were 
s t u d i e d  f r om t h e  a i r  t o  i n s u r e  t h a t  reasonably  un i fo rm channel reaches 
were se lec ted .  The p a r t y  then  surveyed channel cross sec t ions  and 
l o n g i t u d i n a l  p r o f i l e s  o f  t h e  wate r  su r face ,  t h e  bank tops ,  and t h e  max- 
imum ev iden t  f l o o d  h igh-water  marks upstream and downstream f rom t h e  
c ross  sec t ions .  A t  each s i t e ,  a  photograph was made o f  an area o f  t h e  
streambed covered w i t h  depos i ts  t h a t  were cons idered t o  be r e p r e s e n t a t i v e  
of t h e  s i z e  o f  streambed mater i  a1 t r a n s p o r t e d  d u r i n g  f l  ood f l  ow condi - 
t i o n s .  I n  a d d i t i o n ,  an ob l i que  a e r i a l  photograph o f  each s i t e  was made 
( f i g s .  2-21). 

I n  t h e  photographs of t h e  f l o o d  survey s i t e s  ( f i g s .  2-21) on t h e  
pages which f o l l o w ,  t h e  upper photo shows t h e  maximum ev iden t  f l o o d  
channel w i d t h  as measured i n  f e e t  a t  t h e  surveyed c ross  sec t ion .  The + 
symbol i n d i c a t e s  s i t e s  where bed m a t e r i a l  was photographed. The l owe r  
photograph shows t y p i c a l  streambed m a t e r i a l ;  t h e  sca le  i s  g i ven  i n  cen- 
t i  meters. 

The r e s u l t s  o f  t h e  s t r eam-s i t e  s t u d i e s  a r e  shown i n  t a b l e  1. The 
dominant streambed ma te r i a l  was v i s u a l  l y  c l a s s i f i e d  i n t o  s tandard  Amer- 
i c a n  Geophysical Union s i ze  ca tego r i es  (Lane, 1947, p. 937). B a n k f u l l  
s tage  was determined a t  t he  observed su r f ace  o f  t h e  f l o o d  p l a i n  (Leopold 
and Sk i  b i  t ske ,  1967). Discharge was es t imated  by s l  ope-conveyance meth- 
ods (Dalrymple and Benson, 1967), and v e o l o c i t y  was c a l c u l a t e d  front t h e  
d ischarge  est imate.  

The b a s i n  c h a r a c t e r i s t i c s  d i sp layed  i n  t a b l e  1 inc lude :  

Drainage area, i n  square m i l e s  -- The t o t a l  drainage area upstream 
f rom t h e  stream s i t e .  

P r e c i p i t a t i o n ,  i n  inches -- Mean annual p r e c i p i t a t i o n  i n  inches as 
determined f rom t h e  Nat iona l  Weather Se rv i ce  (1972) i sohyetal  map. 

Temperature, i n  OF -- Mean minimum January temperature i n  OF f r om 
t h e  i so the rma l  map o f  Johnson and Hartman (1969). 

Area o f  f o r e s t s  -- The percentage o f  t h e  drainage area shown as 
f o r e s t e d  on USGS 1:250,000 topograph ic  maps. 
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Area o f  lakes and ponds -- The percentage o f  t h e  drainage area 
occupied by lakes  and ponds. 

Table 1 d i sp lays  f l o o d  d ischarge  f i g u r e s  f o r  2-year (02)  and 50-year 
( Q 5 ~ )  average recurrence i n t e r v a l s .  As no streatnf low records a r e  avai  1  - 
a b l e  f o r  t h e  streams, t he  f l o o d  d ischarges  were est imated from m u l t i p l e -  
r e g r e s s i o n  equat ions developed f o r  o t h e r  p a r t s  o f  Alaska t h a t  r e l a t e  
f l o o d  d ischarge  t o  t h e  aforement ioned b a s i n  c h a r a c t e r i s t i c s  (Larnke, 
1979). 

The c a l  cu la ted  b a n k f u l l  and maximum ev iden t  f l  ood d i  scharyes gener- 
a l l y  exceed t h e  est imates o f  Q2 bu t  a r e  l e s s  t h a n  050. On t h e  A r c t i c  
Slope, d ra inage  bas in  c h a r a c t e r i s t i c s  such as t h e  presence o f  cont inuous 
permaf ros t  and t h e  amounts and r a t e s  o f  p r e c i p i t a t i o n  and snowmelt a r e  
impor tan t ,  b u t  t h e i r  e f fec ts  on f l o o d i n g  have not  been evaluated. 

The u n i t  r u n o f f  r a tes  f o r  t h e  maximum ev iden t  f l o o d  shown j n  t a b l e  1 
averaged 30.1 cub ic  f e e t  p e r  second p e r  square m i l e  [ ( f t 3 / s ) / m i 2 ]  and 
ranged f r om 7.0 t o  80.8 ( f t 3 / s ) / r n i * .  These est imates bore no c l e a r  r e -  
l a t i o n  t o  dra inage bas in  physiography. The b a n k f u l l  d ischarges f o r  F i s h  
Creek and t h e  A v a l i k  R i ve r  a re  shown t o  be g r e a t e r  than  t h e  maximum e v i -  
dent  f l ood .  Th is  may be due t o  t h e  f a c t  t h a t  p a r t  of t h e  channel may be 
formed i n  snowbanks; t he re fo re ,  l a r g e  f l o o d s  t h a t  occurred t hen  would 
leave  l i t t l e  o r  no f l o o d  debr is .  

A  gaging s t a t i o n  was operated on Ogotoruk Creek from August 1958 t o  
September 1961. The maximum d ischarge  recorded  du r i ng  t h a t  t i m e  was 
1,450 c u b i c  fee t  pe r  second ( f t 3 / s ) ,  s i g n i f i c a n t l y  g r e a t e r  t h a n  t h e  850 
f t 3 / s  maximum ev iden t  f l ood  measurement o f  t h i s  study. There i s  no means 
o f  r e c o n c i l i n g  t h e  d i f f e r e n c e  between t hese  two measurements o t h e r  t h a n  
t o  no te  t h a t  " the  record  and t h e  gage l o c a t i o n  were poor.. . Because t h e  
s t ream-con t ro l  sect i o n  f o r  t h e  s t a t i o n  was uns tab le  gravel  r i f f l e ,  t h e r e  
was an u n c e r t a i n  s tage-d i  scharge r e l a t i o n "  (L ikes ,  1966, p. 126). 

SPK I NGS 

On t h e  A r c t i c  Slope, s t r e a m f l  ow v i r t u a l  l y  ceases i n  t h e  w i n t e r  ex- 
cep t  i n  zones o f  ground-water d ischarge  ( s p r i n g s )  and t h e  channel reaches 
immediate ly  downstream from these  areas. Dur ing  t h e  w in te r ,  water  t h a t  
d ischarges from spr ings  f reezes downstream from i t s  source t o  form 
i c i n g s .  The l o c a t i o n ,  th ickness,  and t o t a l  area o f  t h e  i c i n g  depends 
p r i m a r i l y  on t h e  volume of wa te r  supp l i ed  and t o  a  l e s s e r  e x t e n t  on t h e  
water  temperature,  a i r  temperature and topography i n  t h e  area o f  i c e  
accumulat ion. 

S a t e l l i t e  imagery taken  i n  t h e  l a t e  w i n t e r  o f  1975 was used t o  l o -  
c a t e  sp r i ngs  and i c i n g s  t o  be v i s i t e d  d u r i n g  t h e  reconnaissance t r i p s .  
Nine sp r i ngs  were examined i n  A p r i l  1976. The l o c a t i o n s  o f  those sp r i ngs  
a r e  shown on f i g u r e  22. A t  each sp r i ng ,  d ischarge  was measured, and 
f i e 1  d  measurements were made of wa te r  temperature,  s p e c i f i c  conductance, 



pH, a1 kal i n i ty  and dissolved oxygen concentration. Saniples were col lec- 
t ed  for  1 aboratory analysis of selected di ssol ved chemical consti tuents 
( tab le  2 ) .  The discharge measurements were made f a r  enough downstreall1 t o  
include the flow of different or i f ices ,  yet as close t o  the source as 
pract ical .  Water-qua1 i ty measurements were made and san~ples were taken 
near the discharge measurement s i t e .  A photograph was also taken of each 
s i t e  ( f igs .  23-31). 

The water quality of these springs was generally similar to  the 
quality of surface waters of the area,  low in dissolved constituents 
and soft .  Dissolved oxygen values ranged from 3.8 milligrams per l i t e r  
(mg/L) t o  14.0 mg/L. This difference in values could be due in pa r t  t o  
location of sample points with respect t o  spring orifices.  A1 1 spring 
waters sampled were clear with no discernable turbidity. The pH values 
ranged from 6.9 t o  7.8. These spring waters are of the calcium bicar- 
bonate type except for Kavrorak Springs which i s  a sodium chloride type. 
Dissolved solids ranged from 115 mg/L t o  Kivalina River t r ibutary spring 
t o  936 mg/L a t  Kavrorak Springs. 

Kavrorak Springs had the highest specific conductance values of any 
spring sampled in April 1976 [1,460 micromhos (umhos) per cm a t  250C1. 
T h i s  spring was also visited in August 1977 when a value of 2,500 umhos 
was measured. Specific conductance for  the nine spri ngs sarrlpled duri ng 
Apri 1 1976 ranged from 155 to  1,460 umhos. Sodi urn and chl oride concen- 
t ra t ions  were also highest a t  Kavrorak Springs (240 and 420 mg/L respec- 
t i ve ly ) .  The relationships, i f  any, of these values to  the nearby ocean 
are not understood. 

Because springs are the major source of flowing water during the 
long winter season, they support a varied and abundant f lora  and fauna, 
and often provide an important overwi nteri ng habitat for  fish.  

LAKES 

Winter water-qua1 i t y  investigations were conducted on eight lakes 
in the western Arctic coastal plain and Narvakrak Lake in the  Noatak 
drainage ( f i g .  22 ) .  The coastal plain i s  very poorly drained and abounds 
in shallow thermokarst lakes. Many are elongated and oriented approx- 
imately N 150 W .  The maximum lake length i s  approximately 30 miles (mi) 
a t  Teshekpuk Lake, and many lakes are known t o  exceed 20 fee t  ( f t )  in 
depth, a1 t h o u g h  most are probably shal1ob:er. 

During the winter, the shallower lakes (those less than 6 f t  deep) 
freeze solid and deeper ones have a significant portion of t h e i r  water 
stored as ice,  This winter freezing process concentrates di ssol ved 
constituents,  causing the remaining water t o  become bracki sh. Specific 
conductance ranged from 360 t o  1,350 pmhos. Hardness ranged from 100 t o  
406 mg/L ( table  3). 

With the exception of Teshekpuk Lake where ice was 8 f t  thick, ice 



t h i c k n e s s  a t  t h e  n i ne  s i t e s  was found t o  be f a i r l y  unifornl, approxirr iately 
6 ft. Three lakes  were f rozen t o  bo t tom a t  t h e  sampling p o i n t ;  o f  t h e  
rema in ing  s i x ,  o n l y  Teshekpuk Lake had an e f f e c t i v e  depth o f  wa te r  g rea t -  
e r  t han  one f o o t .  A l l  o f  t h e  l akes  on t h e  coas ta l  p l a i n  had r e l a t i v e l y  
h i g h  concen t ra t  ions of d i  s so l  ved sodi  urri and c h l  o r i d e  which ranged frorn 25 
t o  130 and f rom 50 t o  370 mg/L r e s p e c t i v e l y .  These concen t ra t i on  l e v e l s  
a r e  p robab ly  i n f l uenced  by occas iona l  w i  nd storrns which blow ocean w a t e r  
o r  spray i n t o  these lakes. 

STREAMS 

There i s  l i t t l e  o r  no w i n t e r  s t r eamf l ow  on t h e  western A r c t i c  Slope. 
Where f l ow  does e x i s t ,  i t  i s  genera l  l y  c l o s e  t o  a  s p r i n g  and does no t  
proceed f a r  downstream be fo re  becoming f rozen  i n  an i c i n g .  Where t h e  
s t ream i s  shal low, i t  i s  l i k e l y  t o  f r e e z e  s o l i d ;  where i t  i s  deeper, 
poo ls  may remain. The water o f  t hese  poo ls  i s  sub jec t  t o  t h e  same 
f r eeze -concen t ra t i on  mechani srns which work on lakes. Consequently, t h e y  
have re1  a t  i v e l y  h i gh  w i n t e r  c o n c e n t r a t  i ons  o f  d i s s o l  ved c o n s t i t u e n t s .  

A1 1  e leven  stream s i t e s  v i s i t e d  d u r i n g  A p r i l  1976 were on t h e  A r c t i c  
S lope ( f i g .  32). A t  f i v e  s i t e s  streams were f rozen s o l i d ,  and no f l o w  
was de tec ted  i n  t h e  remain ing s i x .  Where s tand ing  wate r  was found, a 
f i e 1  d  de te rm ina t i on  was made f o r  s p e c i f i c  conductance, pH, water  terrrper- 
a t u re ,  a1 k a l  i n i  ty and d i s s o l v e d  oxygen, and samples were ob ta ined  f o r  
1  abo ra to r y  a n a l y s i s  o f  t h e  d i s s o l  ved chemical  c o n s t i t u e n t s  and t o t a l  
o rgan i c  carbon ( t a b l e  4). S p e c i f i c  conductance ranged frorn 295 t o  850 
umhos; hardness ranged from 130 t o  456 mg/L, and pH values were q u i t e  
c o n s i s t e n t ,  r ang ing  f rom 7.3 t o  7.6. Water temperatures ranged fro111 0.1 
t o  -2.0oC. The nega t i ve  va lue  was measured a t  t h e  Kuk R i v e r  and i s  
p robab l y  due t o  s a l t w a t e r  i n f l  uence. 

D u r i n g  August 1977 low f l o w  c o n d i t i o n s  were usual  l y  encountered. 
Most streams were c l e a r  and sha l low,  u s u a l l y  l e s s  t han  3 f t  deep. F i e l d  
measurements of water temperature and s p e c i f i c  conductance were made a t  
each o f  t h e  20 f l o o d  survey s i t e s  and a t  two s i t e s  where f l o o d  surveys 
were no t  made. Samples were a l s o  t aken  f o r  l a b o r a t o r y  a n a l y s i s  o f  t u r -  
b i d i t y  and co lo r .  S p e c i f i c  conductance ranged f rom 70 t o  375 ~ m h o s  p e r  
cm a t  250C (exc l ud ing  an e s t u a r i n e  s i t e  i n  t h e  Kuk River ,  and Kavrorak 
Sp r i ngs ) .  T u r b i d i t y  values ranged f r om 1.5 t o  3.9 Ntu, and c o l o r  ranged 
from 0 t o  15 p la t inum-coba l t  u n i t s .  

AQUATIC INVERTEBRATES 

B i o l o g i c a l  surveys were conducted d u r i n g  A p r i  1  5-7, 1976, and i n  
c o n j u n c t i o n  w i t h  f l ood  surveys d u r i n g  August 11-20, 1977. The s i t e s  
s e l e c t e d  were cons idered t o  be r e p r e s e n t a t i v e  o f  a g iven s p r i n g  o r  s t ream 
a q u a t i c  h a b i t a t  and would i n d i c a t e  i n  a  general  way t h e  presence and 
r e l a t i v e  abundance o f  t h e  va r i ous  a q u a t i c  i nve r t eb ra tes .  Tables 5 and 6 
l i s t  aqua t i c  i n v e r t e b r a t e s  as percen t  o f  t o t a l  numbers c o l l e c t e d ,  t h e  
t o t a l  number o f  i d e n t i f i a b l e  groups hav ing  s i m i l a r  c h a r a c t e r i s t i c s  



( t axa ) ,  and total  number of organisms collected per sample. 

During the April t r i p ,  d r i f t  net sampling was used a t  nine collec- 
t ion  s i t e s  ( table  5) .  These nine spring s i t e s  were sampled where l i t t l e  
or no ice cover was present. April was chosen for the sampling time 
because l a t e  wi nter,  minimum stream-fl ow conditions wou1 d normal ly be 
expected. Drift net sampling was carried out using a Surber stream 
bottom sampler f i t t ed  with nylon netting have 0.210-millimeter ( m m )  ~riesh 
openings. This sampler was se t  as a d r i f t  net by anchoring i t  in place 
with rods driven into the stream bed. Total numbers of organisms collec- 
ted ranged from none a t  Kelly River spring t o  480 individuals a t  Kivalina 
River t r ibutary spring where the sample was composed almost en t i re ly  of 
ephemeroptera nymphs. The number of taxa ranged from O t o  5 ( tab le  5 ) .  

The second collection period was in August 1977 when candi t ions were 
representative of la te  summer flow. San~pling during th i s  t r i p  was done 
using a dip net f i t t ed  with nylon netting having 0.210-mn~ mesh opening. 
(Slack and others,  1973). This sampl i ng was performed for  approxi nlately 
15 minutes each a t  21 stream s i t e s  and one spring (table 6 and f ig .  32).  
Si tes  in table  6 are the same as those on table  4 which l i s t s  physical 
parameters and di ssol ved chemical constituents. Total numbers of organ- 
isms collected ranged from 0 on the Noatak River t o  728 on the Pitmegea 
River. 

Dip net sampl i ng was limited t o  areas of a stream which coul d be 
reached by a person wearing chest waders. Where hiyh-water conditions 
were present, as a t  the Wulik River s i t e  ( table  6, map number 22), Sam- 
pling of representative aquatic habitats was n o t  possible, and con- 
sequent findings can not be considered as t ruly representative of the 
aquatic community. Samples from s i t e s  whose channels had sandy sub- 
s t r a t e s  (Fish Creek, Ikpikpuk River, Avalik River, K u k  River, Squirrel 
River and Kobuk River, table  6 )  yielded fewer specimens and taxa than 
samples from those si tes having substrates composed primarily of gravel 
and cobbles. 

Recommendations 

Arctic Alaska encompasses over 150,000 square miles, yet i t s  water 
resources are fo r  the most part unknown. Factors such as climate, per- 
mafrost, and large expanses of pr is t ine land make th is  region unique, 
Exploration and development here wi 11 requi re  planni ng f o r  water sup- 
pl i es ,  f 1 ood control , erosion control , and other act i vi t i es. 

The need fo r  estimating streamflow characteristics may develop a t  
any s i t e  on any stream, For large water development projects such as 
hydroelectric generation, flood control o r  water-supply storage, 1 ony- 
term stat ion records are i ndispensibl e, The accuracy of estimates based 
on gaging s i t e  records depends primarily on the length of record, and 
there i s  a considerable gain in accuracy for  additional years of record 
u p  t o  about 25 years (Chi1 ders, 1970). Consequently, adequate planning 



r e q u i r e s  a  l o n g  lead  t i n e .  

The need f o r  d i f f e r e n t  t ypes  o f  i n f o r m a t i o n  tends t o  govern t h e  
des ign  o f  data-co l  l e c t i o n  prograrils. I n  a r c t i c  Alaska, data-col  l e c t i o n  
has sca rce l y  begun. It i s  impe ra t i ve  t h a t  p lanners express t h e i r  
p r i o r i t i e s  f o r  water i n f o rma t i on  e a r l y ,  t o  a l l o w  t h e  data c o l l e c t i o n  t o  
be t a i l o r e d  t o  t h e  needs. 

Est imates o f  strearnfl ow c h a r a c t e r i s t i c s  f o r  ungaged s i t e s  may be 
based on records  o f  adequate l e n g t h s  a t  h y d r o l o g i c a l l y  s i m i l a r  s i t e s .  
S e l e c t i o n  o f  r ep resen ta t i ve  gaging s t a t i o n  s i t e s  t o  sample t h e  range o f  
h y d r o l o g i c  c o n d i t i o n s  which e x i s t  i n  a r c t i c  Alaska requ i res  cons ider -  
a t i o n  o f  f a c t o r s  such as topograph ic  re1  i ef ,  p r e c i p i t a t i o n ,  geology and 
dra inage bas in  s ize.  The harsh weather cond i t i ons ,  increased cons t ruc -  
t i o n  requi rements and t r a n s p o r t a t i o n ,  usual  l y  r e q u i r i n g  a i r c r a f t ,  a1 1  
c o n t r i b u t e  t o  t h e  tremendous c o s t  o f  da ta  c o l l e c t i o n  i n  t h e  A r c t i c .  
Improved techniques and ins t rument  a t  i o n  which can decrease t h e  complex- 
i t y  and cos t s  o f  t h e  data c o l l e c t i o n  i n  t h e  A r c t i c  a re  needed. 

S a t i s f a c t o r y  streamgagi ng s t a t i o n s  c o u l d  be es tab l i shed  a t  severa l  
o f  t h e  f l o o d  survey s i t e s  v i s i t e d  d u r i n g  t h i s  reconnaissance. The 
Kugururok R i v e r  ( f i g .  32, map number 24) i s  a perenn ia l  stream and a  
p r i n c i p a l  t r i b u t a r y  o f  t h e  Noatak River .  A  yage s i t e  cou ld  be l o c a t e d  
downstream f rom t t i e  f l o o d  survey s i t e  ( f i g .  20). A s u i t a b l e  s i t e  t o  gaye 
t h e  Noatak R i v e r  cou ld  be l o c a t e d  i n  e i t h e r  t h e  Noatak Canyon o r  t h e  
Grand Canyon o f  t h e  Noatak. 

A  gaging s t a t i o n  was operated d u r i n g  t h e  p e r i o d  1965-71 (no  w i  n t e r  
r eco rds )  on t h e  Noatak R i ve r  i n  t h e  Lower Noatak Canyon. T i d a l  a c t i o n  i n  
Kotzebue Sound causes v a r i a b l e  and i n d e f i n i t e  f l o w  cond i t i ons  a t  t h e  gage 
and p robab ly  throughout t h e  Lower Noatak Canyon. Th is  caused t h e  poor 
d ischarge  records f o r  t he  gaging s t a t i o n .  

Gaging s t a t i o n s  cou ld  a l s o  be l o c a t e d  near f l o o d  survey s i t e s  on t h e  
Kukpuk R i v e r  ( f i g .  15 ) ,  Kukpowruk R i v e r  ( f i g .  12),  and Meade R i v e r  ( f i g .  
7  

The i n f o r m a t i o n  i n  t h i s  and i t s  companion r e p o r t  (Ch i l de rs  and 
o thers ,  1977) prov ides 'broad b rush '  b a s i c  da ta  on f lood ing ,  channel 
geometry and low-f low c o n d i t i o n s  f o r  ma jo r  streams, and bas ic  water-  
q u a l i t y  da ta  f o r  sp r ings ,  l akes  and streams. F u r t h e r  work should be 
concent ra ted  i n  se lec ted  watersheds. Water-resource surveys o f  e n t i r e  
dra inage bas ins  cou ld  g ive  i n-depth i nforn ia t ion t o  cornpl ement t h e  p resen t  
'broad-brush '  s tud ies.  Such a  s tudy  o f  t h e  Noatak R i v e r  bas in  has a l -  
ready begun. Dur ing  1979 t h e  Geol o g i c a l  Survey i n v e s t i g a t e d  l a t e  wi n t e r  
cond i t i ons ,  i d e n t i f y i n g  sources o f  water,  t h e i r  q u a n t i t y  and qua1 i ty 
w i t h i n  t h e  Noatak basin. Surveys of f l o o d  and channel e ros ion  cond i -  
t i o n s ,  as w e l l  as l a t e  summer f l o w  cond i t i ons ,  were a lso  done i n  1978 
a long  t h e  mainstem of t h e  Noatak R i v e r  and t h e  mouths of major t r i b -  
u t  a r i  es. 
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Tab le  2. --Phpsictrl purmeters a d  dissoZuol cherniclrl consti tuents o f  s p ~ i n ~ s .  I,oca Lions are sh(,zlnl i n  ; ' i : r~ i ! t<  22. 

Map No. 1 2 3 - 7  4 1 2 7  1 - 3  

S t a t i o n  Name Kel l y  R i v e r  
s p r i n g  

L a t i t u d e  

Date 
I c e  t h i c k n e s s  ( f t )  
Water depth 
Discharge ( f t 3 / s )  
S p e c i f i c  conductance 
(umhos/cm a t  250C) 
Water temperature ( O C )  

D isso lved  oxygen (mg/L) 
T u r b i d i t y  ( N t u ) *  
Co lo r  ( p l  a t i  num-cobal t u n i t s )  
B ica rbona te  (HCO3) (mg/L) 
Hardness (CaC03 ) (mg/L) 
pH ( u n i t s )  
D i  sso l  ved po tass i  urn ( K )  (nlg/L) 

D i sso l ved  sodium (Na) (mg/L) 
Carbon d i o x i d e  (CO ) (mg/L) 
D i sso l ved  s u l f a t e  fS04) (alg/L) 
D i  s so l  ved c h l o r i d e  (C1) (mg/L) 
D i sso l ved  f l u o r i d e  ( F )  (mg/L) 
D i sso l  ved s i l i c a  (S i  02) (rng/L) 

K i  va l  i na R i v e r  
t r i b u t a r y  
s p r i  ng 

04-07-76 08-16-77 
u 0 
2.0 - - 
5.3 1'3 e s t  

1,460 2,5 00 

Wul i k  K i v e r  
s p r i  ng 

Uriii k v i  u rok 
hpri  n y  

Kavrokdk Spr ings 

*Turbid!  t y  was determined us i ng  a  Hach 2100A Nephel o n ~ e t r i c  T u r b i d i t y  Meter  c a l i b r a t e d  agd ins t  startddrd f o r -  
mazin s o l u t i o n .  T u r b i d i t y  values a re  r epo r t ed  as N tu  (nephel omet r i c  t u r b i d i t y  u n i t s ) .  Kecent s tuuy by t he 
USGS and others  has revea led  i n c o n s i s t e n t  va lues f o r  t u r b i d i t y  dependi ng upon i nstrur rent  s used and f l  u i d s  
measured. More i n f o r m a t i o n  on t u r b i d i t y  s t ud i es  may be ob ta i ned  by read i  ny U. S. Leo1 o y i c a l  Survey Open-f i 1  e 
Report  76-153,Measurernent o f  T u r b i d i t y  and Re1 a ted  C h a r a c t e r i s t i c s  o f  Na tu ra l  Waters, by R. J. P i c k e r i  ny, Chief 
of USGS Q u a l i t y  o f  Water Branch. 

The use of named p roduc ts  i n  t h i s  r e p o r t  i s  f o r  i d e n t i f i c a t i o n  o n l y  and does not  imp l y  endorserr~ent by t h e  U.L. 
Geol og ica  1 Survey. 
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Disso l ved  n i t r i t e  p l u s  n i t r a t e  
(N) (mg/L) 

D i  sso l  ved o r t  ho-phosphorus 
f P )  (mg/L) 

Di  sso l  ved l i th iurn ( L i  ) (vg /L)  
D i  s s o l  ved vanadi urn ( V )  (ug/L) 
To ta l  o rgan i c  carbon ( C )  (mg/L) 

~3 To ta l  b a r i  urn (Ba)  (pg/L) 
P 

Tab1 e 4. --Physical parameters a d  dissoltred chemicuZ cons t i tuen t s  of strearns. Locations are sham i 
in figure 32--Cont i  nued . I 

I 

To ta l  cadmium (Cd) (ug/L) 
To ta l  l ead  (Pb)  (ug/L) 
To ta l  copper (Cu) (ug/L) 
Disso lved  s o l i d s  ( res idue  a t  

I800C) (mg/L) 
D i  sso l  ved c o b a l t  (Co)  [ug/L ) 
D isso lved  i r o n  (Fe) (pg/L)  
Di  sso l  ved manganese (Mn) (ug/L) 

Map No. 

S t a t i o n  Name 

L a t i t u d e  
Longi tude 

Oisso l  ved n i c k e l  ( N i  ) (ug/L) 
D isso lved  s i  1 v e r  (Ag)  (&L)  
D i sso l  ved z i n c  (Zn) (pg/L) 

5 

I kp i kpuk  R i ve r  
near Lone ly  

70008 ' 12" 
154038'30" 

6 

Chipp R i v e r  
near Garrow 

70041 '35" 
155027 '00" 

7 

Meade R i v e r  
a t  A t kasuk  

70029 '20" 
157024 '40" 

I 
8 

A v a l i k  K i v e r  
near W a i r ~ w r i g h t  

1 ~ 
70004'40" 
1590U2 '4u 



Tab le  4.--Physical parameters and dissolved chemiccrl constituents of streams. Locations are  S ~ O U ~ E  

in f i g u r e  32--Conti nued. 

Map No. 

S t a t i o n  Name 

L a t i t u d e  
Longi tude 

Date 
I c e  th i ckness  ( f t )  
Water depth 
Discharge ( f t 3 / s )  
S p e c i f i c  conductance 

(pmhos a t  2 5 O C )  
Water temperature (OC) 

D i  sso l  ved oxygen (mg/L) 
T u r b i d i t y  (N tu )  
Co lo r  ( p l  a t inum-cobal t  u n i t s )  
Bicarbonate (HCO3) (rng/L) 
Hardness ( t o t a l  Ca, Mg) (mg/L) 
pH ( u n i t s )  
D isso lved  potassium ( K )  (mg/L) 

Di  sso l  ved sodi  urn (Na ) (mg/L) 
Carbon d i o x i d e  (CO ) (mg/L) 
D isso lved  s u l f a t e  ?SO4) (rng/L) 
D isso lved  c h l o r i d e  (C1) (n~g/L) 
D isso lved  f l u o r i d e  ( F )  (mg/L) 
D isso lved  s i  1  i c a  (S i02 )  (mg/L) 

A v a l i k  K i v e r  
below Oyagaruk 
Creek near  
Wainwr ight  

I:uk K i v e r  
near  Wai nwr i  y h t  

u tukok k i v e r  
nedr Poin t  Lay 
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Tab1 e 6. --Occurrence of aqulrtic invertebtwtes in percent of sample (col lct:tcd usin9 d i p  ~ c t l  flupus t 

Map No. 
( r e f e r  t o  f i g u r e  32 and tab les  2 and 4) 

S t a t i o n  Name 

Col 1 ec t  i on date 
Bottom type 

Worms : 
Nema toda 
Ol igochaeta - aquat ic  worms 
Hi rudinea - leeches 
Turbel Far ia  - f l a t  worms 

Crustacea: 
Cladocera - water f l e a s  
Cyclopodia - freshwater copepods 
Decapoda - shrimps 

g Immature Insecta: 
D ip tera  - t r u e  f l i e s  

Chi ronomidae - midges 
Ceratopogonidae - b i t i n g  midges 
Do1 ichopodi dae - l ong-1 egged f 1 i es 
Empididae - dance f l i e s  
T ipu l i dae  - crane f l i e s  
S imul i idae - black f l i e s  

Ephemeroptera - may f l i e s  
Plecoptera - stone f l  i es 
Tr ichoptera - caddis f l i e s  

M i  scel l aneous organi sms: 
Col eoptera - beet1 es 
Acarina - water mites 

Tota l  number of taxa co l l ec ted  pe r  sample 
Total number o f  organisms c o l l  ected per sample 

Utukok R ive r  

8-14-77 
gravel 

Kokol ik R i ve r  I 
8-15-77 
grave 1 

Kukpowruk R ive r  

8-15-77 
gravel,  cobble gravel , cobble 1 8-15-77 
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Figure 2 . - - S i t e  1, E t i v l u k  R i v e r  near U m i a t ,  August 11, 1977,  

4 0 



il 
Figure 3.--Site 2, Colville River above Killik Rive r  near U m i a t ,  August  12, 197 
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F i g u r e  4.- -Si te  3, K i l l i k  River near  Umiat ,  August 11, 1977. 



Figure 5.--Site 4, F i s h  Creek near Lonely, August  12, 1977. 
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F i g u r e  6.- -Si te  5, I k p i k p u k  River near Lonely, August 13, 1977. 
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Figure 7.--Site 6, Meade River near Atkasuk,  August 13, 1977. 



Figure 8.--Site 7, Avalik River near Wainwright, August 14, 1977. 
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F i g u r e  9 . - - S i t e  8, Kuk R i v e r  near Wainwr igh t ,  August  14, 1977. 
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Figure 11.- -Si te  10, Koko l i k  River near P o i n t  Lay, August 15, 1977. 
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F i g u r e  1 2 . - - S i t e  11, Kukpowruk River  near P o i n t  Lay, August 15, 1977. 
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Figure 13.--Site 12, Pitmegea River near Cape Lisburne, August 15, 1977. 
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F i g u r e  14 . - -S i te  13, Ipewik R i v e r  near Kukpuk, August 1 6 ,  1977 .  



Figure 1 5 . - - S i t e  14,  Kukpuk River near Kukpuk, August 16 ,  1977. 
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F i g u r e  16.--Site 15, Ogotoruk Creek near P o i n t  Hope, August 16, 1977. 
- \+. 
+:$ 
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Figure 17.--Site 16, Kivalina River near Kivalina, August 18, 1977. 
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F i g u r e  19 . - -S i te  18, Noatak R i v e r  near Noatak, August 18, 1977. 
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Figure 20.--Site 19, Kugururok River near Noatak, August 18, 1977. 
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' I  Figure 21 . - - S i t e  20, Squirrel River near Kiana, August 20,  1977. 



EXPLANAT l ON 

f S p r  i ngs 

A L a k e s  

6 N u m b e r s  r e f e r  t o  T a b l e s  2 a n d  6 .  

F i g u r e  2 2 . - - L o c a t i o n  of spring and l a k e  sites,April 1976 and August 1977. 



Figure 23.--Members of the Survey party are measuring water discharge and 
quality. Kelly River spring near Noatak,  April 6, 1976. 



Figure 24.--Kivalina River tributary spring near Kivalina, April 7, 1976. 



F i g u r e  25.--Wulik R i v e r  sp r i ng  near Kivalina, April 6, 1976. 



Figure 26.--Kavrorak S p r i n g s  near Kivalina, A p r i l  7, 1976. 



F i g u r e  27.--Omikviorok S p r i n g  near  K i v a l i n a ,  A p r i l  6, 1976. 



Figure 2 8 . - - E l i  River s p r i n g  near Noatak,  A p r i l  6, 1976. 



F i g u r e  29.--Survey p a r t y  member i s  measuring wate r  quality 
R a b b i t  Creek sp r i ng  near Noatak, A p r i l  7, 1976. 



F igu re  30. - -Nor th  Fork  S q u i r r e l  R i v e r  s p r i n g  near  Kiana, A p r i l  5, 1976. 



F igu re  31.--Amaouk Creek sp r i ng  near Noorvik, April  5, 1976. 



EXPLANAT l ON 

7 S i t e s  s a m p l e d  d u r i n g  A p r i l  1 9 7 6  

7 S i t e s  s a m p l e d  d u r i n g  A u g u s t  1 9 7 7  

V Sites s a m p l e d  d u r i n g  b o t h  m o n t h s  

1 9  Numbers  r e f e r  t o  T a b l e  4 .  

Figure 32.--Location o f  stream sites,April 1976 and August 1977. 


