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A R E A ,  A L A S K A ,  1967-71 

By G .  S. Anderson and  S .  H. Jones 

The numerous lakes i n  t h e  K e n a i - S o l d o t n a  area form an 

important  p a r t  o f  t h e  t o t a l  w a t e r  r e s o u r c e .  They a r e  n a t u r a l  
reservoirs  i n  w h i c h  water is temporarily s t o r e d ;  t h e i r  n e t  

e f f e c t  i s  t o  reduce peak r u n o f f  and t o  i n c r e a s e  low f l o w s .  
T h e  lakes are a l s o  v a l u a b l e  i n  terms s f  scenic a n d  recrea-  
t l o n a l  a t t r a c t i o n s  . 

Lake b a s i n s  o f ' t h e  ~ e n a i - ~ o l d o t n a  area a re  g l a c i a l  i n  
o r i g i n  a n d  a r e  d i s t r i b u t e d  t h r o u g h o u t  t h e  areas mapped as 

. . g l a c i a l  moraine a n d  d r i f t  ( f i g .  1 ) .  T h e  w a t e r  l e v e l  i n  many 

l a k e s  i n ,  t h e  d r i f t  d e p o s i t s  r e f l e c t  t h e  g e n e r a l  s h a l l o w  or 
u n c o n f i n e d  wa te r  t a b l e .  Such lakes occupy depress ions  t h a t  

extend b e l o w  t h e  g r o u n d - w a t e r  l e v e l ,  and t h e  f l u c t u a t i o n  o f  

t h e  l a k e  l e v e l  i s  similar t o  t h e  f l u c t u a t i o n  of a d j a c e n t  
grounddwater levels. The l akes  i n  g l a c i a l  moraine a r e  p e r c h e d ,  
t h a t  i s ,  t h e i r  w a t e r  levels are g e n e r a l l y  a b o v e  t h e  r e g i o n a l  

' I  

g round-water  t a b l e .  T h u s ,  a d j a c e n t  l a k e s  may h a v e  widely  
d i f f e r e n t  water l e v e l s  .- 

From 1 9 6 7  t o  1 9 7 0 ,  a p e r i o d  .of b e l o w - n o r m a l  precipi  t a -  
t i o n ,  w a t e r  l e v e l s  i n  l a k e s  dropped from a few i n c h e s  t o  as 
much as  6 f e e t  ( f S g .  1) .  The  m a g n i t u d e  o f  t h e s e  d e c l i n e s  

was documented i n  1970 from d i s c u s s i o n s  w i t h  ,local r e s i d e n t s ,  
comparisons o f  a e r i  a1 p h o t o g r a p h s ,  and f i e l d  surveys.  The 
f i e l d  surveys i n c l u d e d  measurement o f  e l e v a t i o n  d i f f e r e n c e  
between t h e  present w a t e r '  s u r f a c e  and t h e  h i g h e s t  es t a b 1  ished 
beach15 ne. For example ,  the  h i g h e s t  e s t a b l i s h e d  b e a c h l i n e  i s  
i l l u s t r a t e d  i n  F i g u r e  2 ,  a p h o t o g r a p h  t a k e n  dur ing  t h e  s u r v e y  

of  Lake  Suneva .  
The m a g n i t u d e  o f  n e t  change from.1970 t o  1971 was deter-  

mined by r e s u r v e y i n g  ( f i g .  3)  t h e  'water s u r f a c e  r e l a t i v e  t o  
r e f e r e n c e  marks e s t a b l i s h e d  d u r i n g  t h e  1970  survey.  . . 



R e s u l t s  o f  t h e  1970 lake survey d i d #  n o t  i n d i c a t e  a 

d e f i n i t e  p a t t e r n  t o  l a k e - l e v e l  d e c l i  nes. T h e  g r e a t e s t  decli  nes 
were observed i n  c l o s e d  b a s i n s  i n  d r i f t  d e p o i i t s  ( f i g .  I ) ,  
and t h e  maximum d e c l i n e  o f  6 f e e t  was measured i n  three l a k e s  
near t h e  i ndustri a1 plants. Minimum d e c l i  nes were observed 

i n  perched l akes  i n  t h e  m o r a i n a l  d e p o s i t s  a n d  l akes  i n t e r -  

connec ted  by streams i n  t he  d r i f t  deposits. Lakes i n  t h e  

m o r a i n a l  d e p o s i t s  may h a v e  been  lower  d u r i n g  1969, b u t  t h e y  

would be  e x p e c t e d  t o  r e c o v e r  f a s t e r  d u r i n g  t h e  near-normal 
p r e c i p i t a t i o n  o f  1970 b e c a u s e  little o f  t h e i r  inflow w o u l d  b e  

1os. t  t o  ' g r o u n d - w a t e r  r e c h a r g e .  Lakes i n t e r connec t ed  by 

streams g e n e r a l l y  m a i n t a i n e d  a c o n s t a n t  water l e v e l  d u r i n g  
t h e  d r o u g h t  p e r i o d ;  presumably t h e  l a k e  levels were m a i n t a i n e d  
by s u r f a c e - w a t e r  i n f l o w .  T h e  r a n g e  o f  lake-level d e c l i n e  i s  

comparab l e  t o  the  d e c l i n e  o f  s h a l l o w  ground-water  l e v e l s .  
As w i t h  d e c l i n e  o f  t h e  ground-water  l e v e l s ,  t h e  d r o u g h t  c o n d i -  

t i o n s  o f  1968 a n d  1969 may h a v e  b e e n  the p r i n c i p a l  cause. . . 

o f  lake'-level d e c l i n e s .  Results of t h e  1 9 7 1  l a k e  s u r v e y  

i n d i c a t e d  a p a t t e r n  of  c o n t i n u e d  water - leve l  d e c l i n e  n e a r  t h e  

i n d u s t r i a l  p1 ants b u t  a s l i g h t  recovery  o f  t h e  water l e v e l s  
i n  'lakes l o c a t e d  more d i s t a n t  from t h e  i n d u s t r i a l  p l a n t s  

( f i g .  3 ) .  H o w e v e r ,  i n  mest p l a c e s ,  t h e  n e t  change  b e t w e e n  

the 1970 a n d  1971 l e v e l s  w e r e  l e s s  than 1  f o o t ,  a n d  many 

f a k e  l e v e l s  remained far b e l o w  normal. T h e  exception w a s  

L a k e  Suneva t h a t  r ecovered  4 f e e t  between 1970 a n d  1971 and 

i n  1971 appeared to be a t  a l e v e l  near  i t s  h i g h e s t  v a r i a b l e  
b e a c h l i n e .  D u r i n g  t h e  1970 survey ,  a t r i b u t a r y  i n f l o w  s t ream 
t o  t h i s  l a k e  was o b s e r v e d  w i t h  no f l o w ;  a n d  d u r i n g  the 7971 

survey,  t h e  t r i b u t a r y  was obse rved  t o  be f l o w i n g ,  

T h e  l a k e - l e v e l  d e c l i  nes co i  n c i d e d  ni t h  t h e  d r o u g h t  

cond i t i ons  t h a t  ex tended  f r o m  1 9 6 7  t a  7 9 7 0 .  D u r i n g  this 

p e r i o d ,  many l a k e s  t h r o u g h o u t  t h e  Kena i  lowlands and s o u t h -  
c e n t r a l  Alaska dec l ined  t o  r e c o r d  low l e v e l s .  Even t h o u g h  

p r e c i p i t a t i o n  s i n c e  7970 h a s  b e e n  near  n o r m a l  and some l a k e s  

showed recovery ,  many s t i l l  h a v e  b e l o w - n o r m a l  w a t e r  l e v e l s .  

T h e  g r e a t e s t  measured decline has  b e e n  n e a r  t h e  i n d u s t r i a l  

p l a n t s .  
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F i g u r e  2.--lake S u n e v a  n e a r  Kenai s h o w i n g  d e c l i n e  o f  w a t e r  

l e v e l ,  summer 1970. 
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Explanat ion 

Figure' 3. --Change in lake levels between the summers of 1970 and 1971; ' 

and geology of the Kenai-Soldotna ,area.  


