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HYDROLOGIC RECONNAISSANCE OF STREAMS AND SPRINGS 

I N  E A S T E R N  BROOKS RANGE, ALASKA - JULY 1972  

By J .  M .  C h i l d e r s ,  C .  E .  S l o a n ,  a n d  J.  P .  Mecke l  

ABSTRACT 

E s t i m a t e s  o f  b a n k f u l l  d i s c h a r g e  and  maximum e v i d e n t  

f l o o d  peak d i s c h a r g e  by s l o p e - c o n v e y a n c e  methods  w e r e  made 

f o r  s e l e c t e d  s t r e a m s  i n  t h e  e a s t e r n  B r o o k s  Range, b a s e d  on 

f i e l d  o b s e r v a t i o n s .  F l o o d  d i s c h a r g e s  f o r  2 - y e a r  (Q,) a n d  

50-year a v e r a g e  r e c u r r e n c e  i n t e r v a l s  were  e s t i m a t e d  

f o r  t h e  same s i t e s  u s i n g  r e g r e s s i o n  e q u a t i o n s  t h a t  r e l a t e  

f l o o d  d i s c h a r g e  t o  b a s i n  p h y s i c a l  a n d  c l  i m a t i  c c h a r a c t e r i s -  

t i c s .  
D i s c h a r g e ,  t e m p e r a t u r e ,  and  s p e c i f i c  c o n d u c t a n c e  o f  

s e l e c t e d  s p r i n g s  w e r e  measured  d u r i n g  t h e  r e c o n n a i s s a n c e  

and  w a t e r  samples were  c o l l e c t e d  f o r  c h e m i c a l  a n a l y s i s .  
A l l  b u t  one o f  t h e  s p r i n g s  d i s c h a r g e d  f r o m  l ' i m e s t o n e  b e d r o c k  
o r  a s s o c i a t e d  c o l l u v i a l  a n d  a1 l u v i a l  d e p o s i t s .  W a t e r  f r o m  

t h e  s p r i n g s  i s  o f  t h e  c a l c i u m  b i c a r b o n a t e  t y p e  a n d  has  l o w  

t o t a l  d i s s o l v e d  s o l f d s .  D i s c h a r g e ,  a t  t i m e  o f  measuremen t ,  

ranged from a b o u t  4 t o  36 c f s  and  t e m p e r a t u r e  r a n g e d  f r o m  

a b o u t  3 O  t o  g°C. 



INTRODUCTION 

On J u l y  10-13 ,  1972,  t h e  a u t h o r s  t r a v e l l e d  s o u t h e a s t  

from Prudhoe Bay a c r o s s  t h e  A r c t i c  Coas ta l  P l a i n  t o  t h e  

Canning R i v e r ,  and thence  through t h e  Brooks Range a long  

t h e  wes t  and s o u t h  s i d e s  ~ f  t h e  A r c t i c  W i l d l i f e  Range, 

making s t o p s  a t  s e l e c t e d .  s i  t e s  f o r  r e c o n n a i s s a n c e  h y d r o l o g i c  

o b s e r v a t i o n s .  This r e p o r t  c o n t a i n s  t h e  r e s u l t s  o f  t h e s e  
o b s e r v a t i o n s  on s e l e c t e d  s t r e a m s  i n c l u d i n g  d e s c r i p t i o n s  o f  

d r a i n a g e  b a s i n s  and c h a n n e l s ,  e s t i m a t e s  o f  f l o o d  peak 

magnitude and f r e q u e n c i e s ,  and b a n k f u l l  and maximum e v i d e n t  

f l o o d  peak d i s c h a r g e s .  Th i s  r e p o r t  a l s o  c o n t a i n s  informa-  

t i o n  on s e l e c t e d  s p r i n g s  on t h e  n o r t h  s i d e  o f  t h e  Brooks 

Range, which were l o c a t e d  by a e r i a l  r e c o n n a i s s a n c e  i n  May 

1972 and v i s i t e d  i n  t h e  f i e l d  d u r i n g  t h e  same p e r i o d  by t h e  

a u t h o r s .  O b s e r v a t i o n s  o f  t h e  s p r i n g s  d e a l t  p r i m a r i l y  wi th  

t h e  q u a n t i t y  and q u a l i t y  of  t h e  w a t e r .  

STREAMS 

T h e  r e c o n n a i s s a n c e  p a r t y  s t o p p e d  a t  11 s t r eam s i t e s  

which a r e  numbered on t h e  l o c a t i o n  map ( f i g .  1 ) .  The s t r e a m s  

and t h e  approximate  s i t e  l o c a t i o n s  were f i r s t  p r e s e l e c t e d  on 

t o p o g r a p h i c  maps fo l lowed  by a i r  r e c o n n a i s s a n c e  t o  s e l e c t  

r e a s o n a b l y  uniform channel  r e a c h e s  f o r  ground sCudy. An 
o b l i q u e  a e r i a l  photograph o f  each s i t e  was made. The p a r t y  

t h e n  su rveyed  t h e  channel  c r o s s  s e c t i o n  and 1 ongi t u d i  nal 

p r o f i l e s  of t h e  w a t e r  s u r f a c e ,  t h e  bank t o p s ,  and t h e  

maximum e v i d e n t  f l o o d  h igh-wa te r  marks upstream and d o w n -  

s t r e a m  from t h e  c r o s s  s e c t i o n .  A photograph was made o f  an 

a r e a  of t h e  s t reambed c o n s i d e r e d  t o  be r e p r e s e n t a t i v e  o f  

f l  oodf 1  ow condi  t i  ons . 
The r e s u l t s  o f  t h e  s t r e a m  s i t e  s t u d i e s  a r e  shown i n  

t a b l e  1  ( p .  2 4  ) .  The t a b l e  shows t h e  s i t e  name, l o c a t i o n ,  

and c h a n n e l ,  d r a i n a g e  b a s i n ,  a n d  f l o o d  c h a r a c t e r i s t i c s .  



Th-e channe l  c h a r a c t e r i s t i c s  a r e  shown f o r  t h e  b a n k f u l l  

main c h a n n e l .  B a n k f u l l  was d e t e r m i n e d  by o b s e r v i n g  t h e  

f l o o d - p l  a i n  s u r f a c e  (Leopol  d  and S k i b i  t z k e ,  1 9 6 7 )  and a l s o  
t h e  edge  o f  ma tu re  f l o o d - p l a i n  f o r e s t  ( S i g a f o o s ,  1 9 6 4 ) .  

I D i s c h a r g e  was e s t i m a t e d  by s l o p e - c o n v e y a n c e  methods 

(Dal  rymple  and Benson,  1 9 6 7 ) .  

I The d r a i n a g e  b a s i n  p h y s i c a l  and c l i m a t i c  c h a r a c t e r i s -  

t i c s  shown i n  t a b l e  1 i n c l u d e :  

Area o f  g l a c i e r s  ( G )  i n  p e r c e n t a g e  o f  d r a i n a g e  a r e a .  

Area o f  l a k e s  and ponds ( S t )  i n  p e r c e n t a g e  o f  d r a i n a g e  
a r e a .  

D r a i n a g e  a r e a  ( A )  i n  s q u a r e  m i l e s ,  t h e  t o t a l  d r a i n a g e  

a r e a  ups t r eam from t h e  s t r e a m  s i t e .  

Main-channel  s l o p e  ( S )  i n  f e e t  p e r  m i l e ,  t h e  average 
s l o p e  between p o i n t s  10 p e r c e n t  and 85  p e r c e n t  o f  

t h e  d i s t a n c e  f rom t h e  g a g i n g  s i t e  t o  t h e  b a s i n  

d i v i d e  ( s t r e a m  l e n g t h ) .  

Mean annua l  p r e c i p i t a t i o n  ( P )  i n  i n c h e s ,  a s  d e t e r m i n e d  
from U . S .  Weather  Bureau p u b l i c a t i o n ,  " C l i m a t e  o f  

A1 a s  ka"  ( S e a r b y ,  1 9 6 8 ) .  

Mean b a s i n  e l e v a t i o n  ( E )  i n  t h o u s a n d s  o f  f e e t  above  

s e a  l e v e l .  

Mean m i n i m u m  J a n u a r y  t e m p e r a t u r e  ( t , )  i n  d e g r e e s  F ,  

f rom U.S. Weather  Bureau p u b l i c a t i o n  " C l i m a t e  of  

A l a s k a "  ( s e a r b y ,  1 9 6 8 ) .  

P r e c i p i t a t i o n  i n t e n s i t y  ( I )  i n  i n c h e s ,  t h e  maximum 
r a i n f a l l  e x p e c t e d  i n  2 4  h o u r s  each  2 y e a r s  a s  

d e t e r m i n e d  from U.S. Weather  Bureau T e c h n i c a l  

P a p e r  4 7  (U .S .  Weather  Bur., 1 9 6 3 ) .  

S t r eam l e n g t h  ( L )  i n  m i l e s ,  t h e  l e n g t h  o f  t h e  main 

channe l  between t h e  g a g i n g  s t a t i o n  and t h e  b a s i n  
d i v i d e  measured  a l o n g  t h e  channe l  t h a t  d r a i n s  t h e  

l a r g e s t  b a s i n .  



T a b l e  1  shows t h e  f l o o d  d i s c h a r g e s  f o r  2 - y e a r  (Q,) and  

5 0 - y e a r  ( Q S o )  a v e r a g e  r e c u r r e n c e  i n t e r v a l s .  No s t r e a m -  

g a g i n g  r e c o r d s  a r e  a v a i l a b l e  f o r  t h e  s t r e a m s  s o  t h e  f l o o d  

d i s c h a r g e s  were  e s t i m a t e d  f r o m  r e g r e s s i o n  e q u a t i o n s  r e l a t i n g  

f l o o d  d i s c h a r g e s  t o  b a s i n  p h y s i c a l  a n d  c l i m a t i c  c h a r a c t e r i s -  

t i c s  ( ~ h i l d e r s ,  1 9 7 0 ) .  

F l o o d  o b s e r v a t i o n s  w e r e  made a t  a  s i t e  on  t h e  

S a g a v a n i r k t o k  R i v e r  a t  F r a n k 1  i n  B l u f f s .  P i c t u r e s  ( f i g .  2 )  

a t  t h e  F r a n k l i n  B l u f f s  s i t e .  were  t a k e n  b y  Gary  A n d e r s o n ,  

U . S .  G e o l o g i c a l  S u r v e y  h y d r o l o g i s t ,  w h i l e  o n  a f i e l d  t r i p  i n  

J u l y  1961 .  These  p i c t u r e s  show o v e r b a n k  f l o o d i n g ,  Good 

f l o o d  h i g h - w a t e r  marks  ( w i l l o w  d e b r i s ) ,  p e r h a p s  d e p o s i t e d  

b y  t h e  1961 f l o o d i n g ,  were  f o u n d  2 t o  3 f e e t  above  t h e  bank 

t o p s  o f  t h e  m a i n  c h a n n e l .  The  m a i n  c h a n n e l  b e d  was composed 

m o s t l y  o f  c o b b l e s .  The f l o o d w a y  w i d t h  was e s t i m a t e d  as 

1 .5  t o  2 m i l e s .  

An o b l i q u e  a e r i a l  p h o t o g r a p h  a n d  a p h o t o g r a p h  o f  

r e p r e s e n t a t i v e  s t r e a m b e d  m a t e r i a l  a r e  g i v e n  f o r  each o f  t h e  

11 s t r e a m  s t u d y  s i t e s  ( f i g s .  3 - 1 3 ) .  The c r o s s - s e c t i o n  l i n e s  

show t h e  w i d t h  d i m e n s i o n s  i n  f e e t  o f  t h e  c h a n n e l  a t  b a n k f u l l  

s t a g e  a n d  a t  t h e  maximum e v i d e n t  f l o o d .  



--- 
P R O P O S E D  T R A N S A L A S K A  P I P E L I N E  R O U T E  

S T R E A M S  R E C O N N A I S S A N C E  R O U T E  
-.-.-.- 

A R C T I C  N A T I O N A L  W I L D L I F E  R A N P E  BOUNDAR-Y 

F L O O D  O B S E R V A T I O N  S T R E A M  S T U D Y  S I T E  S P R l N D  

( N u m b e r s  c o r r e s p o n d  t o  t a b l e s )  

Figure 1 . - -Stream s t u d y  s i t e s  a n d  s p r i n g s  o b s e r v e d .  
5 





F i g u r e s  3 - 1 3 . - - P h o t o g r a p h s  o f  s i t e s .  Upper  p h o t o g r a p h  
shows c h a n n e l  w i d t h  i n  f e e t .  Arrow i n d i -  
c a t e s  d i r e c t i o n  o f  f l o w .  Lower  p h o t o g r a p h  
shows t y p i c a l  s t r e a m b e d  m a t e r i a l .  

F i g u r e  3.--Site 1 ,  K a d l e r o s h i l i k  R i v e r .  



F i g u r e  4 . - - S i  t e  2 ,  S h a v i o v i k  R i v e r .  
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F i g u r e  5 . - - S i t e  3,  K a v i k  R i v e r .  



F i g u r e  6.--Site 4, C a n n i n g  R i v e r .  



F i g u r e  7 , - - S i t e  5 ,  M a r s h  F o r k  C a n n i n g  R i v e r .  



Figure 8 . - - S i  t e  6, C a n e  C r e e k .  



F i g u r e  9 . - - S i t e  7, Eas t  F o r k  C h a n d a l a r  R i v e r .  



F i g u r e  1 0 . - - S i t e  8,  M o n u m e n t  Creek. 



F i g u r e  11 . - - S i t e  9, S h e e n j e k  R i v e r .  



'F igure 12.--Site 10, Coleen R i v e r ,  



F i  gure 13. - - S i t e  11 , S t r a n g l e  Woman Creek. 



SPRINGS 

Many s p r i n g s  were f o u n d  i n  an  a e r i a l  r e c o n n a i s s a n c e  o f  

i c i n g s  a n d  s p r i n g s  i n  t h e  c e n t r a l  B r o o k s  Range  d u r i n g  May 

1 9 7 2 .  Mos t  o f  t h e  l a r g e  s p r i n g s  o c c u r  n e a r  t h e  n o r t h e r n  e d g e  

o f  t h e  m o u n t a i n  r a n g e .  S e l e c t e d  s p r i n g s  i n  t h e  u p p e r  

S a g a v a n i r k t o k  R i v e r  b a s i n  a n d  S h u b l i k  S p r i n g  on t h e  C a n n i n g  

River ( f i g .  1 )  were v i s i t e d  d u r i n g  t he  J u l y  1 9 7 2  r e c o n n a i s -  

s a n c e .  D i s c h a r g e ,  t e m p e r a t u r e ,  a n d  s p e c i f i c  c o n d u c t a n c e  o f  

t h e  s p r i n g s  were m e a s u r e d  i n  t h e  f i e l d  a n d  w a t e r  s a m p l e s  w e r e  

c o l l e c t e d  f o r  l a b o r a t o r y  a n a l y s i s .  R e s u l t s  o f  t h e  f i e l d  

m e a s u r e m e n t s  a n d  l a b o r a t o r y  a n a l y s e s  a r e  shown i n  t a b l e  2 

( p .  2 4  ) . L a b o r a t o r y  r e s u l t s  o f  s p e c i  f i  c c o n d u c t a n c e  a r e  

s h o w n ,  a1 t h o u g h  f i e l d  m e a s u r e m e n t s  were a l m o s t  i d e n t i c a l .  

S p r i n g  d i s c h a r g e  r a n g e d  f r o m  4 . 2  t o  36 .5  c f s  ( c u b i c  f e e t  

p e r  s e c o n d ) ,  a n d  s p r i n g  w a t e r  t e m p e r a t u r e s  r a n g e d  f r o m  2 . 8 "  

t o  9 .2"C.  S h u b l i k  S p r i n g  ( f i g .  1 4 )  i s  t h e  o n l y  s p r i n g  o f  

t h i s  g r o u p  t h a t  h a d  b e e n  p r e v i o u s l y  m e a s u r e d  by t h e  U . S .  

G e o l o g i c a l  S u r v e y .  I n  A u g u s t  1 9 6 9 ,  S h u b l i  k S p r i n g  d i s c h a r g e d  

3 7 . 3  c f s  a t  3.6"C c o m p a r e d  t o  3 6 . 2  c f s  a t  5 . 3 " C  i n  J u l y  1 9 7 2 .  

S u c h  s m a l l  d i f f e r e n c e s  a r e  w i t h i n  t h e  l im i t s  o f  a c c u r a c y  o f  

t h e  e q u i p m e n t  a n d  m e t h o d s  u s e d  t o  make t h e  m e a s u r e m e n t s .  

W a t e r  d i s c h a r g i n g  f r o m  t h e  s p r i n g s  i s  o f  t h e  c a l c i u m  b i c a r -  

b o n a t e  t y p e  a n d  i s  low i n  1 71 d i s s o l v e d  s o l i d s ,  r a n g i n g  
f r o m  1 2 6  t o  1 5 6  mg/l  ( m i l l i  ; s p e r  1  i t e r ) .  W a t e r  t e m p e r a -  

ture  a n d  c o m p o s i t i o n  i n d i c a t ;  t r r a t  r e c h a r g e  i s  l o c a l  a n d  

o c c u r s  d u r i n g  t h e  m e l t  s e a s ?  . ~ r e c t l y  i n t o  p e r m e a b l e  l i m e -  

s t o n e  b e d r o c k  a n d  a s s o c i a t e f A  t a l u s  a n d  a1  l u v i a l  d e p o s i t s .  

M o s t  o f  t h e  s p r i n g s  d i s c h a r g e  f r o m  l i m e s t o n e  o f  t h e  
L i s b u r n e  Group  o r  i t s  a s s o c i a t e d  a l l u v i a l  d e p o s i t s  ( f i g s .  1 5  

a n d  1 6 ) .  T h e  l o c a t i o n  o f  many o f  t h e  s p r i n g s  i s  m a r k e d  by 

v e r d a n t  g r o v e s  o f  c o t t o n w o o d s  ( f i g .  1 7 ) ,  w h i c h  a r e  f a v o r e d  

by t h e  warm m i c r o c l i m a t e  o f  t h e  s p r i n g s .  T h e  s p r i n g s  a r e  

a l s o  r e c o g n i z a b l e  i n  summer b e c a u s e  t h e i r  p e r e n n i a l  f l o w  

s u p p o r t s  a  r i c h  g r e e n  f l o r a  o f  g r a s s e s ,  m o s s e s ,  a n d  l i c h e n s .  



The m o s t  o b v i o u s  man i  f e s t a t i o  

l a r g e  a u f e i s  a r e a s  ( i c i n g s )  t h a t  t 

w i n t e r  m o n t h s ,  w h i c h  a r e  r e a d i l y  a  

A1 t h o u g h  a l l  i c i n g s  a r e  n o t  f e d  by 

s u s t a i n e d  b y  d i s c h a r g e  o f  g r o u n d  w 

s p e c t a c u l a r ,  ones  i n  t h e  B r o o k s  Ra 

s p r i n g s .  F i g u r e  1 8  shows t h e  d i s c  

t h e  w e s t  s i d e  o f  t h e  Echooka R i v e r  

v i e w  o f  t h e  i c i n g  p r o d u c e d  by t h e  

o p e n - w a t e r  l e a d  t h a t  e x i s t s  d o w n s t  

d i s t a n c e  a c r o s s  t h e  i c i n g  f r o m  ban 

f o r e g r o u n d  o f  t h e  p h o t o g r a p h  i s  s l  

F i g u r e  20 shows a u f e i s  a l o n g  an e r  

Echooka R i v e r  i c i n g ;  t h e  i c e  i s  ab 

l a y e r i n g  i n  t h e  i c e  i s  c a u s e d  b y  s  

f r o z e  on t h e  s u r f a c e  o f  t h e  i c i n g  

Owing t o  t h e i r  c o m p a r a t i v e  wa 

t h e s e  s p r i n g s  p r o v i d e  an i d e a l  w i n  

s p a w n i n g  A r c t i c  c h a r .  The s p r i n g s  

h i g h - q u a l i t y  w a t e r  s u p p l y  i f  e v e r  

r e q u i r e  c o n s i d e r a t i o n  o f  t h e  i m p a c  

n s  o f  t h e  s p r i n g s  a r e  t h e  

h e y  p r o d u c e  t h r o u g h o u t  t h e  

p p a r e n t  f r o m  t h e  a i r .  

s p r i n g s ,  m o s t  i c i n g s  a r e  

a t e r .  The l a r g e r ,  more  

nge a r e  c l e a r l y  r e l A t e d  t o  

h a r g e  zone  o f  t h e  s p r i n g  0 1  

. F i g u r e  19 i s  a g e n e r a l '  

s p r i n g  and t h e  e x t e n d e d  

ream f r o m  t h e  s p r i n g .  The 

k  t o  bank  i n  t h e  r i g h t  

i g h t l y  o v e r  2 m i l e s .  

o d e d  c h a n n e l  i n  t h e  

o u t  16  f e e t  t h i c k .  The 

u c c e s s i v e  o v e r f l o w s  t h a t  

f i e l d .  

r m t h  a n d  l a r g e  d i s c h a r g e ,  

t e r  e n v i r o n m e n t  f o r  

c o u l d  b e  u s e f u l  a s  a 

needed,  b u t  s u c h  u s e  w i l l  

t on c h a r  p o p u l a t i o n s .  



F i g u r e  1 4 . - - S h u b l i k  S p r i n g s  ( S i t e  8 )  a t  p o i n t  o f  d i s c h a r g e  
t o  t h e  C a n n i n g  R i v e r .  F l o w  r a t e  a b o u t  3 7  c f s .  

F i g u r e  1 5 .  - - F l o o d  C r e e k  S p r i n g  ( S i t e  4 )  d i s c h a r g i n g  
f r o m  l i m e s t o n e  o f  t h e  L i s b u r n e  G r o u p .  

20  



Figure 1 6 .  - -Ivlshak H i l l s i d e  Spring ( S i t e  5 )  discharging 
from 1 imestone ta lus  of the  Lisburne Group. 

Figure 1 7 . - - C o t t o n w o o d  t r e e s  a t  I v i s h a k  H i l l s i d e  Spring 
a t  edge of  Ivishak v a l l e y .  



Figure  18.--Dischar e zone  o f  Echooka West S p r i n g  
( S i t e  6 3 . 



Figure  19.--Echooka River  i c i n g  i n  May 1972. 
View downstream t o  north. 

Figure  20.--Echooka R i v e r  i c i n g  i n  J u l y  1 9 7 2 .  
I c e  i s  a b o u t  16  f e e t  t h i c k .  
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