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ABSTRACT

The a q u a t i c  v e g e t a t i o n  o f  L a k e l s e  L a k e  w a s  s u r v e y e d  a n d  m a p p e d  b y

commun i t i es .  O n l y  f o u r  s p e c i e s  w e r e  p r e s e n t  i n  q u a n t i t i e s  c o v e r i n g  m o r e

than  0 . 1 %  o f  t h e  a r e a  o f  t h e  l a k e ;  t h e s e  a r e  H i p p u r i s  v u l g a r i s  ( 0 . 4 % ) ,

Equisetum f l u v i a t i l e  ( 2 . 6 % ) ,  S c i r p u s  l a c u s t r i s  ( 2 . 8 % )  a n d  P o t a m o g e t o n

r o b b i n s i i  ( 9 . 2 % ) .

Ti ssue  s a m p l e s  o f  t h e s e  f o u r  s p e c i e s  a n d  s a m p l e s  o f  w a t e r  a n d  s e d i m e n t

were a n a l y z e d  t o  d e t e r m i n e  t h e i r  r e l a t i v e  i m p o r t a n c e  t o  t h e  n u t r i e n t  b u d g e t

o f  L a k e l s e  L a k e  d u r i n g  t h e  p e a k  o f  t h e  g r o w i n g  s e a s o n .  T o t a l  s e d i m e n t s  h e l d

between 8 2 . 1 %  a n d  9 9 . 9 %  o f  e a c h  n u t r i e n t  m e a s u r e d ;  w a t e r  a n d  p l a n t  t i s s u e

were r e l a t i v e l y  i n s i g n i f i c a n t .  T h e  amount  o f  e a c h  n u t r i e n t  i n  L a k e l s e  f o u n d

i n  a q u a t i c  p l a n t  t i s s u e s  w a s  f r o m  7 0  t o  1 7 0  t i m e s  a s  much a s  t h a t  f o u n d  i n

the  p h y t o p l a n k t o n ,  f o r  a l l  n u t r i e n t s  measured  e x c e p t  i r o n .  F o r  i r o n  t h e r e

was 6 4 0  t i m e s  a s  much i n  a q u a t i c  p l a n t s  a s  i n  t h e  p h y t o p l a n k t o n .
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INTRODUCTION

A F i s h e r i e s  a n d  M a r i n e  S e r v i c e s  r e p o r t  o n  L a k e l s e  L a k e  was p u b l i s h e d  b y

T. R .  C l e u g h . e t  a l  ( 1 9 7 8 ) .  I t  d e a l t  w i t h  c h e m i c a l ,  b i o l o g i c a l  a n d  p h y s i c a l
-1.--

c h a r a c t e r i s t i c s  o f  L a k e l s e  L a k e  a n d  i s  a  g e n e r a l  b a c k g r o u n d  document  o n  m o s t

aspec ts  o f  t h i s  l a k e .  A  b e t t e r  r e f e r e n c e  f o r  a s p e c t s  o f  w a t e r  q u a l i t y  i s

t h e  r e p o r t  b y  McKean ( 1 9 8 6 ) .  T h e  t r e a t m e n t s  o f  a q u a t i c  p l a n t s  i n  t h e s e

r e p o r t s  was  n o t  a d e q u a t e  a n d  f i e l d  w o r k  w a s  c a r r i e d  o u t  i n  J u l y  1 9 8 4  t o  f i l l

t h i s  d a t a  g a p .  T h e  v e g e t a t i o n  s u r v e y  a n d  mapp ing  p r e s e n t e d  a n d  d i s c u s s e d  i n

t h i s  r e p o r t  w i l l  s e r v e  a s  b a c k g r o u n d  v a l u e s  a g a i n s t  w h i c h  a n y  f u t u r e  change

can b e  compared ,  a n d  p r o v i d e s  a n  i n v e n t o r y  o f  t h e  a q u a t i c  p l a n t  r e s o u r c e s  o f

Lake l se  L a k e  a n d  t h e i r  r o l e  a s  n u t r i e n t  s i n k s .

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

s t u d y  o n  L a k e l s e  L a k e .  T h e r e  w a s  a  n e e d  t o  k n o w  t h e  v a l u e  o f  a q u a t i c

p l a n t s ,  f o r  f i s h  h a b i t a t ,  a n d  t h e i r  r e l a t i v e  v a l u e  i n  t h e  n u t r i e n t  c y c l e  o f

Lake l se  L a k e .  N o w  t h a t  t h e  v e g e t a t i o n  d i s t r i b u t i o n  i s  known a n d  t h e  w a t e r

c h e m i s t r y  h a s  b e e n  d o c u m e n t e d  b y  M c K e a n  ( 1 9 8 6 ) ,  t h e  n e x t  s t e p  c a n  b e

i n i t i a t e d .  F i s h  t r a p p i n g  o r  o b s e r v a t i o n s  n e e d  t o  b e  made i n  a n d  a d j a c e n t  t o

each o f  t h e  m a j o r  v e g e t a t i o n  z o n e s ,  a n d  o t h e r  m a i n  h a b i t a t s  o f  L a k e l s e  L a k e ,

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

T h i s  w o u l d  i n d i c a t e  t h e  r e l a t i v e  v a l u e s  o f  e a c h  o f  t h e s e  h a b i t a t s ,  f o r  e a c h

spec ies  o f  f i s h  i n  L a k e l s e  L a k e .  T h e s e  v a l u e s  s h o u l d  b e  d e t e r m i n e d  b e f o r e

any v e g e t a t i o n  management,  enhancemen t  o r  c o n t r o l  i s  c a r r i e d  o u t  i n  L a k e l s e

Lake.
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METHODS

Wate r,  p l a n t  t i s s u e  a n d  s e d i m e n t  s a m p l e s  w e r e  a n a l y z e d  f r o m  e a c h  o f  t h e

majo r  a q u a t I c  p l a n t  a s s o c i a t i o n s ,  a n d  f r o m  t h e  p e l a g i c  z o n e  o f  L a k e l s e  L a k e ,

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

o f  L a k e l s e  L a k e .  T h i s  w a s  a  s t a t i c ,  o n e - t i m e  e s t i m a t e ,  o f  t h e  p a r t i t i o n i n g

o f  n u t r i e n t s ,  w h i c h  o c c u r r e d  i n  l a t e  J u l y ,  1 9 8 4 .  I t  d o e s  n o t  a d d r e s s  t h e

dynamics o f  n u t r i e n t  f l o w  a n d  exchange  r a t e s .  S e v e r a l  s a m p l e s  w e r e  l o s t  o r

con tam ina ted  i n  t r a n s i t  t o  t h e  l a b o r a t o r y  a n d  a n a l y s e s  a r e  n o t  a v a i l a b l e ;

e s t i m a t e s  w e r e  made w h e r e  a p p r o p r i a t e .  I t  i s  b e l i e v e d  t h a t  t h e  m i s s i n g  d a t a

i s  i n s i g n i f i c a n t  t o  t h e  t o t a l  n u t r i e n t  b u d g e t  o f  L a k e l s e  L a k e .  A l t h o u g h

some n u m b e r s  w o u l d  c h a n g e  s l i g h t l y  i f  t h e s e  d a t a  w e r e  i n c l u d e d ,  n o  m a j o r

t r e n d s  o r  c o n c l u s i o n s  s h o u l d  b e  a l t e r e d .  L o w e r  d e t e c t i o n  l i m i t s  f o r  t h e

e lements  w o u l d  h a v e  a  n o t i c e a b l e  e f f e c t  o n  some o f  t h e  v a l u e s  i n  Ta b l e s  7  t o

13. T h e  d a t a  p r e s e n t e d  a r e  r o u g h ,  o r d e r - o f - m a g n i t u d e  e s t i m a t e s ,  i n  m o s t

cases b a s e d  o n  o n l y  o n e  s a m p l e .  T h e s e  d a t a  s e r v e  p r i m a r i l y  a s  a  g u i d e  t o

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

Lake l se  L a k e .

A s e d i m e n t  d e p t h  o f  1 0  c m  i s  assumed  i n  a l l  c a l c u l a t i o n s  a s  i t  w a s

r o u g h l y  i n  t h i s  z o n e  t h a t  s a m p l e s  w e r e  t a k e n  a n d  m o s t  p l a n t  r o o t s  w e r e

found .  I f  i t  s h o u l d  b e  f o u n d  t h a t  t h e  a c t i v e  n u t r i e n t  p o o l  e x t e n d s  t o  a

g r e a t e r  d e p t h ,  t h e n  a p p r o p r i a t e  c o r r e c t i o n s  w o u l d  h a v e  t o  b e  made i n  t h e

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

Lake l se  L a k e .  H o w e v e r ,  t h i s  w o u l d  n o t  a l t e r  a n y  t r e n d s  s i n c e  t h e  s e d i m e n t

c o n t r i b u t i o n  a l r e a d y  a p p r o a c h e s  100% f o r  m o s t  e l e m e n t s .

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

was e s t i m a t e d  f r o m  t h e  p e r c e n t  v o l a t i l e s  b y  c o m p a r i s o n  w i t h  t h e  r e l a t i o n s h i p

between p e r c e n t  v o l a t i l e s  a n d  p e r c e n t  m o i s t u r e  f o u n d  i n  s e d i m e n t s  o f  o t h e r

B.C. L a k e s  (McKean ,  u n p u b l i s h e d  d a t a ) .

F i g u r e s  1  a n d  2  a r e  r e d r a w n  f r o m  a  b a t h y m e t r i c  m a p  o f  L a k e l s e  L a k e

produced b y  t h e  F i s h  a n d  W i l d l i f e  B r a n c h  i n  1 9 6 8 ,  f r o m  1 9 5 0  s u r v e y  d a t a .  A



more r e c e n t  b a t h y m e t r i c  m a p  i s  a v a i l a b l e ,  C l e u g h  e t  a l  ( 1 9 7 8 ) ,  w h i c h  i s

based o n  m o r e  t r a n s e c t s  a n d  h a s  5  f o o t  c o n t o u r  i n t e r v a l s ;  b u t  i t  h a s  m o r e

d e t a i l  t h a n  -was r e q u i r e d  f o r  t h i s  r e p o r t .  T h e r e  i s  l i t t l e  s i g n i f i c a n t

d i f f e r e n c e  i n  t h e s e  t w o  maps  e x c e p t  f o r  d e t a i l s  i n  t h e  d e e p e s t  p a r t  o f  t h e

l a k e .

The v e g e t a t i o n  s u r v e y  w a s  c a r r i e d  o u t  b y  b o a t i n g  a l l  a r o u n d  t h e  l a k e

and i d e n t i f y i n g  t h e  s p e c i e s  f o u n d  i n  e a c h  a s s o c i a t i o n .  T h e  e x t e n t  a n d

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

o n t o  t h e  b a t h y m e t r i c  maps,  F i g u r e  1  a n d  2 ,  o r  o n t o  d e t a i l e d  maps o f  s p e c i f i c

a reas  o f  t h e  l a k e ,  F i g u r e s  2  t o  8 .

RESULTS

D i r e c t  measurements  o f  t h e  n u t r i e n t s  i n c o r p o r a t e d  i n  t h e  p h y t o p l a n k t o n

o f  L a k e l s e  L a k e  w e r e  n o t  m a d e  f o r  t h i s  r e p o r t .  T h e  A u g u s t  v a l u e  o f

270.5 mg/m3,  Ta b l e  1 6  i n  C l e u g h  ( 1 9 7 8 ) ,  w a s  u s e d .  T h e  e s t i m a t e s  o f  t y p i c a l

p h y t o p l a n k t o n  a n a l y s e s  w e r e  t a k e n  f r o m  Ta b l e  A l  i n  Va l l e n t y n e  ( 1 9 7 4 ) .  T h e

p e r t i n e n t  v a l u e s ,  a s  a  p e r c e n t  o f  t h e  w e t  b i o m a s s  o f  t h e  p h y t o p l a n k t o n ,  a r e :

n i t r o g e n - 0 . 7 ,  p h o s p h o r u s - 0 . 0 8 ,  c a l c i u m - 0 . 4 ,  p o t a s s i u m - 0 . 3 ,  m a g n e s i u m - 0 . 0 7

and i r o n - 0 . 0 2 .

As n o t e d  i n  Ta b l e s  4 ,  72% o r  8 8  11 8  5 7 8  m3 o f  t h e  w a t e r  i n  L a k e l s e  L a k e

i s  f o u n d  i n  t h e  p h o t i c  z o n e ,  s h a l l o w e r  t h a n  9  m  o r  2  s e c c h i  d e p t h s .  T h i s

r e s u l t  i s  c a l c u l a t e d  f r o m  t h e  d a t a  i n  Ta b l e  8  o f  C l e u g h  ( 1 9 7 8 ) .  M u l t i p l y i n g

t h e  c u b i c  m e t e r s  o f  w a t e r  i n  t h e  p h y t o p l a n k t o n  z o n e ,  a s  r e p o r t e d  h e r e ,

88 11 8  5 7 8  b y  t h e  c o n c e n t r a t i o n  o f  p h y t o p l a n k t o n  r e p o r t e d  a b o v e ,  2 7 0 . 5  m g / -

m ' ,  o n e  c a n  c a l c u l a t e  t h a t  t h e r e  c o u l d  b e  2 3  8 3 6  k g  o f  p h y t o p l a n k t o n  i n

L a k e l s e  L a k e  i n  t h e  p e a k  g r o w i n g  s e a s o n ,  a s  r e p o r t e d  i n  Ta b l e  1 .

Us ing  t h e  e s t i m a t e s  f o r  V a l l e n t y n e  ( 1 9 7 4 )  a b o v e ,  t h e  v a l u e  o f

23 8 8 6  k g / l a k e  o f  p h y t o p l a n k t o n  a s  c a l c u l a t e d  f r o m  C l e u g h  ( 1 9 7 8 )  a n d  t h e

area  a n d  v o l u m e  f i g u r e s  f r o m  Ta b l e  4  o n e  c a n  c a l c u a l t e  t h e  c o n t r i b u t i o n  o f

p h y t o p l a n k t o n  t o  t h e  p e r  m ' ,  p e r  m2 a n d  p e r  l a k e  q u a n t i t i e s  o f  n u t r i e n t s  i n

L a k e l s e  L a k e .  T h e s e  d a t a  a r e  e n t e r e d  i n  Ta b l e s  7  t o  1 2 .



5

Ta b l e s  1  t o  6  g i v e  d e t a i l s  o n  t h e  a p p o r t i o n m e n t  o f  a r e a s  a n d  v o l u m e s  i n

Lake lse  L a k e  a s s o c i a t e d  w i t h  e a c h  o f  t h e  f o u r  m a j o r  a q u a t i c  p l a n t  s p e c i e s

and t h e  p e l a g i c  z o n e .  T h e y  a l s o  g i v e  t h e  c o n v e r s i o n  f a c t o r s  u s e d  t o  c a l c u -

l a t e  t h e  p e r  m2 ,  p e r  m3 a n d  p e r  l a k e  t o t a l  l o a d s  o f  e a c h  e l e m e n t  b y  h a b i t a t .

T h i s  l a t t e r , d a t a  i s  p r e s e n t e d  i n  Ta b l e s  7  t o  1 3  f o r  w a t e r ,  p l a n t  t i s s u e  a n d

sed iment  componen ts  o f  t h e  l a k e ,  f o r  t h e  n u t r i e n t s  K ,  P ,  M g ,  F e ,  C a ,  A l  a n d

K j e l d a h l  N .  A n a l y s e s  o f  o t h e r  e l e m e n t s  w e r e  d o n e  b u t  a r e  n o t  p r e s e n t e d

he re ;  m o s t  w e r e  b e l o w  d e t e c t i o n  l i m i t s  e v e r y w h a t e r  e x c e p t  i n  t h e  s e d i m e n t s .

A q u a t i c  v e g e t a t i o n  i s  g e n e r a l l y  l i m i t e d  t o  a b o u t  t w o  S e c c h i  d e p t h s  b y

l i g h t  p e n e t r a t i o n .  B e l o w  t h i s  d e p t h  r e s p i r a t i o n  e x c e e d s  p h o t o s y n t h e s i s  i n

most s p e c i e s  a n d  n o  n e t  p l a n t  g r o w t h  i s  p o s s i b l e .  T h e  m e a s u r e d  S e c c h i

dep ths  i n  L a k e l s e  L a k e  h a v e  a  mean o f  4 . 5  m  ( 4 . 9 - 1 . 5 )  a n d  t h u s  t h e  l i g h t

l i m i t i n g  d e p t h  f o r  a q u a t i c  p l a n t s  i s  a b o u t  9  m .  T h i s  was  a l s o  assumed t o  b e

the  d e p t h  l i m i t  f o r  p h y t o p l a n k t o n .  F o r  r o o t e d  e m e r g e n t  a q u a t i c  p l a n t s ,  6  m

i s  a  m o r e  common l o w e r  l i m i t  s i n c e  t h e  p l a n t s  c a n  r a r e l y  r e a c h  t h e  s u r f a c e

f rom a n y  g r e a t e r  d e p t h .  F o r  n o n -emergen t  p l a n t s ,  s u c h  a s  C h a r a  o r  I s o e t e s ,

t he  S e c c h i  d e p t h  m a y  b e  t h e  l i m i t i n g  f a c t o r .  T h e s e  t w o  s p e c i e s  h a v e  b e e n

observed g r o w i n g  t o  a  d e p t h  o f  a b o u t  2 0  m i n  v e r y  c l e a r  o l i g o t r o p h i c  l a k e s .

As i n d i c a t e d  i n  Ta b l e  2 ,  a b o u t  69% o f  t h e  L a k e l s e  s u r f a c e  a r e a  w a s

s h a l l o w e r  t h a n  9  m  a n d  51% w a s  s h a l l o w e r  t h a n  6  m .  H o w e v e r ,  o n l y  a b o u t  15%

o f  t h e  a r e a  w a s  c o v e r e d  b y  t h e  f o u r  d o m i n a n t  s p e c i e s  o f  a q u a t i c  p l a n t s ,  a n d

perhaps a n o t h e r  5% b y  o t h e r  s p e c i e s ;  t h u s  m o s t  o f  t h e  p o t e n t i a l  h a b i t a t  f o r

a q u a t i c  p l a n t s  was  n o t  b e i n g  u t i l i z e d .  E x c e p t  f o r  t h e  e x t e n s i v e  Po tamoge ton

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

i n  L a k e l s e  L a k e  w a s  c o n f i n e d  t o  a r e a s  s h a l l o w e r  t h a n  t h e  2  m c o n t o u r .  S o m e

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

r e s p o n s i b l e  f o r  l i m i t i n g  v e g e t a t i o n  c o v e r  i n  L a k e l s e  L a k e .  F e w  S e c c h i  d e p t h

measurements h a v e  b e e n  made b u t  t h e s e  i n d i c a t e  t h a t  S e c c h i  d e p t h s  w e r e  r e l a -

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

and s h o u l d  n o t  l i m i t  p l a n t  g r o w t h .  T h e  l a k e  i s  w e l l  f l u s h e d ,  f i v e  t i m e s  p e r

y e a r ,  a n d  v i r t u a l l y  a l l  o f  t h e  f l u s h i n g  o c c u r s  d u r i n g  t h e  May t o  Sep tember

g row ing  s e a s o n  w i t h  v i r t u a l l y  n o n e  d u r i n g  t h e  w i n t e r  d o r m a n t  s e a s o n .
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A l t h o u g h  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  w e r e  n o t  s t u d i e d ,  t h e  s e d i m e n t s  a p p e a r

t o  b e  q u i t e  a d e q u a t e  f o r  p l a n t  g r o w t h  i n  t e r m s  o f  n u t r i e n t  c o n t e n t .  L o w

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

g row ing  s e a s o n  s h o u l d  l i m i t  t h e  g r o w t h  o f  p h y t o p l a n k t o n  a n d  n o n - r o o t e d

p l a n t s  l i k e L e m n a  a n d  C e r a t o p h y l l u m .  T h i s  s h o u l d  n o t  a f f e c t  r o o t e d  p l a n t s ,

however,  w h i c h  d e r i v e  m o s t  o f  t h e i r  n u t r i e n t s  f r o m  t h e  s e d i m e n t s .  T h e

absence o f  C e r a t o p h y l l u m ,  L e m n a  a n d  o t h e r  n o n - r o o t e d  s p e c i e s  o f  a q u a t i c

p l a n t s  i n  L a k e l s e  L a k e ,  l o w  p h y t o p l a n k t o n  d e n s i t i e s ,  a n d  r e l a t i v e l y  l a r g e

beds o f  r o o t e d  a q u a t i c  p l a n t s  c o r r o b o r a t e  t h e s e  i d e a s .  I t  i s  n o t  k n o w n ,

however,  w h y  more  o f  t h e  a v a i l a b l e  l i t t o r a l  a r e a  i s  n o t  c o l o n i z e d  b y  a q u a t i c

p l a n t s .

As i n d i c a t e d  i n  F i g u r e s  1 - 8 ,  a n d  d e s c r i b e d  i n  t h e  l e g e n d s  t o  t h e s e

F i g u r e s ,  m o s t  o f  t h e  v e g e t a t i o n  w a s  f o u n d  i n  a  n a r r o w  b a n d  a r o u n d  t h e  s h o r e

s i n c e  m o s t  o f  t h e  l i t t o r a l  a r e a s  d r o p  o f f  q u i t e  q u i c k l y .  T h e  e x c e p t i o n  was

t h e  s o u t h  e n d  w h e r e  a n  e x t e n s i v e  s h a l l o w s  h a s  b e e n  b u i l t  u p  b y  s e v e r a l  i n -

f l o w i n g  s t r e a m s .  M o s t  o f  t h e  v e g e t a t i v e  c o v e r  i n  L a k e l s e  L a k e  w a s  f o u n d

he re ,  i n c l u d i n g  m o s t  s p e c i e s  a s  w e l l  a s  t h e  m o s t  v a r i a b l e  o r  c o m p l e x  p l a n t

commun i t i es .  T h i s  i s  a  n o r m a l  p a t t e r n  f o r  s u c h  l a k e s  a n d  i s  f o u n d

r e p e a t e d l y  i n  l a k e  s u r v e y s .  T h e  s t r e a m s  p r o v i d e  s u i t a b l e  h a b i t a t s  i n  t e r m s

o f  d e p t h ,  p a r t i c l e  s i z e  a n d  n u t r i e n t s ;  t h e  h a b i t a t s  a r e  m a i n t a i n e d  a n d

r e p l e n i s h e d  r e g u l a r l y  b y  t h e  s t r e a m s .  T h e  e x t e n s i v e  a r e a  c o v e r e d  b y

Potamogeton r o b b i n i s i i  i s  a l s o  q u i t e  t y p i c a l  a n d  o f t e n  f o u n d  w h e r e  e x t e n -

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

v i s i b l e  a t  t h e  s u r f a c e  a n d  t h e y  d o  n o t  a f f e c t  b o a t i n g  a n d  s w i m m i n g .  T h e y

a re  o f t e n ,  a s  h e r e ,  among t h e  m o s t  s i g n i f i c a n t  p l a n t  c o m m u n i t i e s  i n  a  l a k e

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

Ta b l e s  7  t o  1 3  d i s p l a y  t h e  p a r t i t i o n i n g  o f  n u t r i e n t s  among w a t e r ,  v e g e -

t a t i o n  a n d  s e d i m e n t .  T h e  K j e l d a h l  n i t r o g e n  d e n s i t y ,  o n  a  p e r  s q u a r e  m e t e r

b a s i s ,  i s  h i g h e s t  i n  s e d i m e n t s ,  n e x t  h i g h e s t  i n  p l a n t  t i s s u e  a n d  l o w e s t  i n

the  w a t e r  c o l u m n .  T h i s  same p a t t e r n ,  w h i c h  i s  q u i t e  t y p i c a l  f o r  m o s t  l a k e s ,

h o l d s  f o r  t o t a l  p h o s p h o r u s  a n d  t o t a l  p o t a s s i u m .  F o r  c a l c i u m  a n d  magnesium

t h e  o r d e r  i s  h i g h e s t  i n  s e d i m e n t s ,  n e x t  i n  t h e  w a t e r  c o l u m n  a n d  l o w e s t  i n
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p lan t  t i s s u e .  I r o n  and aluminum a r e  h i g h e s t  i n  t h e  sediments and about  t h e

same i n  p l a n t  t i s s u e  a n d  t h e  w a t e r  co lumn.  T h e  percentage o f  t h e  t o t a l

amount o f  a  g i v e n  e lement  f o u n d  i n  Lake lse  Lake ,  w h i c h  was f o u n d  i n  p l a n t

t i ssue v a r i e d  f r o m  l e s s  t h a n  0 .1  t o  2 . 6 ;  t h e  percentage i n  t h e  wa te r  column
from 0 . 1  t o  1 7 . 6 ;  a n d  t h e  percentage i n  t h e  sediments f r o m  82 .1  t o  9 9 . 9 .
The mean a n d  (med ian)  v a l u e s  o f  t h e  percentage,  f o u n d  i n  p l a n t  t i s s u e  was
0.73 ( 0 . 2 ) ,  f o u n d  i n  t h e  wa te r  column was 4 . 2 3  ( 0 . 7 ) ,  and  found i n  t h e  s e d i -
ments was 9 5 . 4  ( 9 8 . 5 ) .  S i n c e  84  pe rcen t  ( 7 5 . 4  t o  93 .4 )  o f  t h e  t o t a l  amount
o f  a n y  e lemen t  was f o u n d  i n  t h e  p e l a g i c  zone  sediments one c o u l d  e s t i m a t e
the t o t a l  amount i n  Lake lse  Lake  q u i t e  c l o s e l y  f r o m  o n l y  one  p e l a g i c  zone
sample.
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TABLE 1

TISSUE BIOMASS OF THE FOUR MAJOR AQUATIC PLANT SPECIES
AND THE PHYTOPLANKTON FOUND I N  LAKELSE LAKE

Speales
Percent

Dry Weight

Dry Weight Wet Weight

g/m2 Mg/lake kg/m2 Mg/lake

Scirpus l a c u s t r i s 11 479 183 4.22 1640

Equisetum f l u v i a t i l e 14 410 153 2.95 1101

Potamogeton r o b b i n s i i 11 550 715 5.22 6786

Hippur is  v u l g a r i s 8 290 15.6 3.63 195

Phytoplankton - - - - 23.84

Region

Area

m2 m 2 %

Hippur is  v u l g a r i s  bed 53 700 0.4
Equisetum f l u v i a t i l e  b e d 373 189 2.6
Scirpus l a c u s t r i s  bed 388 688 2.8
Potamogeton r o b b i n s i i  bed 1 300 010 9.2
Area covered b y  aqua t i c  p l a n t s 2 115 527 15.0
Pelagic a rea 12 021 541 85.0
To ta l  a rea 14 137 068 100.0
Area l e s s  t h a n  2  m deep 2 512 449 17.8
Area l e s s  t h a n  6  m deep 7 189 410 50.9
Area l e s s  t h a n  9  m deep 9 802 662 69.3

TABLE 2

AREAL COVERAGE OF LAKELSE LAKE BY AQUATIC PLANTS AND
WATER OF SPECIFIED DEPTHS
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TABLE 3

SEDIMENT QUANTITIES I N  DIFFERENT HABITATS OF LAKELSE LAKE

Habi ta t
Percent

Dry Weight

Dry Weight Wet Weight

kg/m2 Gg/lake kg/m2 Gg/lake

Scirpus l a c u s t r i s  bed x 61 .4 x 9 3 . 4 36.3 x 152 59.1

Potamogeton r o b b i n s i i  bed 15.0 17.0 22.0 113 147

Hippur is  v u l g a r i s  bed 24.9 27.5 1.47 110 5.93

Pelagic zone 34.0 36.3 440 108 1300

To ta l  l a k e x 33.1 x 3 5 . 3 500 x 107 1510

Habi ta t
Mean

Depth (m)
Square Meters

of  Coverage
Cubic Meters

Scirpus l a c u s t r i s  bed 1.0 388 688 388 688

Equisetum f l u v i a t i l e  b e d 0.5 373 189 186 595

Potamogeton r o b b i n s i i  bed 3.0 1 300 010 3 900 030

Hippur is  v u l g a r i s  bed 0.5 53 700 26 850

Pelagic zone 9.1 12 021 541 108 762 280

Tota l  l a k e 8.0 14 137 068 113 096 540

Photic zone ( l e s s  t h a n  9  m
or 2  secch i  dep ths

- - 88 118 578

TABLE 4

WATER QUANTITIES I N  DIFFERENT HABITATS OF LAKELSE LAKE
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TABLE 5

CONVERSION FACTORS FOR PER M2 LOADINGS OF NUTRIENTS IN  LAKELSE LAKE

Habi ta t

Nut r ien t  Source- '

Tissue Sediment Water

Scirpus l a c u s t r i s  bed 4.70 x  1 0 - ' 9.34 x  101 1.0

Equisetum f l u v i a t i l e  bed 4.10 x  10-1 - - - 5.0 x  1 0 - '

Potamogeton r o b b i n s i i  bed 5.50 x  10-1 1.70 x  101 3.0

Hippur is  v u l g a r i s  bed 2.90 x  10-1 2.75 x  10 ' 5.0 x  1 0 - '

Pelagic zone - - - 3.66 x  10 ' 9.1

Habi ta t

Nut r ien t  Source- '

Tissue Sediment Water

Scirpus l a c u s t r i s  bed 1.83 x  105 3.63 x  107 3.89 x  105

Equisetum f l u v i a t i l e  b e d 1.53 x  105 - - - 1.87 x  105

Potamogeton r o b b i n s i i  bed 7.15 x  105 2.20 x  1 0 ' 3.90 x  106

Hippur is  v u l g a r i s  bed 1.56 x  10" 1.47 x  106 2.69 x  10"

Pelagic zone - - - 4.40 x  108 1.0876 x  108

1. F a c t o r  x  mg/g o f  t i s s u e  equals  g  n u t r i e n t  p e r  square meter.
Factor x  mg/g o f  sediment equa ls  g  n u t r i e n t  p e r  square meter.
Factor x  mg/L o f  wa te r  equa ls  g  n u t r i e n t  p e r  square meter.

TABLE 6

CONVERSION FACTORS FOR TOTAL NUTRIENT LOADINGS I N  LAKELSE LAKE

. Fac to r  x  mg/g o f  t i s s u e  equals  g  n u t r i e n t  p e r  l a k e .
Factor x  mg/g o f  sediment equals  g  n u t r i e n t  p e r  l a k e .
Factor x  mg/L o f  water  equa ls  g  n u t r i e n t  p e r  l a k e .



11

TABLE 7

KJELDAHL NITROGEN I N  LAKELSE LAKE

Source Habi ta t

Quanti ty i n  Grams
% o f  t h e
lake t o t a lper m3 per m2 per l a k e

,
Aquatic P l a n t Scirpus l a c u s t r i s 6.04 2.35 x  106 0.2

Tissue
Equisetum f l u v i a t i l e 9.35 3.49 x  106 0.3

Potamogeton r o b b i n s i i 9.74 1.27 x  1 0 ' 1.2

Hippur is  v u l g a r i s 4.06 2.18 x  1 0 ' <0.1

To ta l  t i s s u e x8.87 1.88 x  1 0 ' 1.7

Lake Scirpus l a c u s t r i s 1.17 x  102 4.54 x  1 0 ' 4.1
Sediment

Potamogeton r o b b i n s i i 4.87 x  1 0 ' 6.33 x  1 0 ' 5.8

Hippur is  v u l g a r i s 1.84 x  102 9.85 x  106 0.9

Pelagic zone x7.90 x  1 0 ' 9.50 x  1 0 ' 86.4

To ta l  sediments x7.56 x  1 0 ' 1.07 x  109 97.3

Water Scirpus l a c u s t r i s 1.30 x  1 0 - ' 1.30 x  1 0 - ' 5.05 x  10" <0.1
Column

Equisetum f l u v i a t i l e 2.00 x  10-1 1.00 x  1 0 - ' 3.73 x  10" <0.1

Potamogeton r o b b i n s i i x1.50 x  1 0 - ' x4.50 x  10-1 5.85 x  1 0 ' 0.1

Hippur is  v u l g a r i s 7.50 x  10-1 3.75 x  10-1 2.01 x  10" <0.1

Pelagic zone x6.00 x  10-2 x5.46 x  10-1 6.53 x  106 0.6

To ta l  wa te r  column x6.38 x  10-2 x5.11 x  10-1 7.22 x  106 0.7

Phytoplankton less t h a n  9  m depth 1.89 x  10-3 x1.18 x  10-2 1.67 x  1 0 ' <0.1

To ta l Whole Lake x7.75 x  1 0 ' 1.10 x  109 100.0

Phytoplankton c o n t r i b u t i o n s  a r e  l e s s  t h a n  0.1% o f  t h e  l a k e  t o t a l .
No a l l owance  i s  made f o r  zoop lank ton  w h i c h  i s  l o w ,  C leugh  ( 1 9 7 8 ) ,  f i s h ,  i n v e r t e b r a t e s  o r
o ther  s p e c i e s  o f  p l a n t s .  A l l  a r e  expec ted  t o  b e  n e g l i g i b l e  compared t o  t h e  t a b u l a t e d
values.

Gg:109, Mg:106, kg :103 ,  g : 1 0 ° ,  mg:10-3,  p g : 1 0 - 6 ,  ng :10 -3 .
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Source H a b i t a t

Q u a n t i t y  i n  Grams
% o f  t h e
l a k e  t o t a lper  m3 per  m2 per l a k e

A q u a t i c  P l a n t Sci . rpus l a c u s t r i s 8 .18  x  1 0 - 1 3.18 x  105 0.05
Ti ssue

Equisetum f l u v i a t i l e 8 . 2 0  x  1 0 - 1 3.06 x  105 0.05

Potamogeton r o b b i n s i i 5 .46  x  1 0 - 1 7 .10  x  105 0.1

H i p p u r i s  v u l g a r i s 4.81 x  1 0 - ' 2 .59  x  1 0 " <0.1

To t a l  t i s s u e x6 .43  x  1 0 - 1 1.36 x  106 0 .2

Lake S c i r p u s  l a c u s t r i s 6 .33  x  101 2.45  x  1 0 ' 4 .2
Sediment

Potamogeton r o b b i n s i i 1 .42  x  101 1.85 x  1 0 ' 3 .2

H i p p u r i s  v u l g a r i s 2 .16 x  101 1.15 x  106 0 .2

P e l a g i c  z o n e x4 .43  x  101 5.32  x  108 91.9

To t a l  s e d i m e n t s x4 .08  x  101 5.76 x  108 99.5

Water S c i r p u s  l a c u s t r i s 9 .00  x  1 0 - 3 9 . 0 0  x  1 0 - 5 3 .50  x  103 <0.1
Column

Equisetum f l u v i a t i l e 1.60 x  1 0 - 2 8 . 0 0  x  1 0 - 5 2.99 x  103 <0.1

Potamogeton r o b b i n s i i x1 .40  x  1 0 - 2 x 4 . 2 0  x  1 0 - 2 5.46 x  1 0 " <0.1

H i p p u r i s  v u l g a r i s 5 .50 x  1 0 - 2 2 .75  x  1 0 - 2 1.48 x  103 <0.1

P e l a g i c  z o n e x1 .40  x  1 0 - 2 x1 .27  x  1 0 - ' 1 .52 x  106 0.3

To t a l  w a t e r  c o l u m n x1 .40  x  1 0 - 2 x1 .12  x  1 0 - ' 1.58 x  106 0 .3

Phy top lank ton l e s s  t h a n  9  m d e p t h 1.73 x  1 0 - 5 x1 .35  x  1 0 - 5 1.91 x  1 0 " <0.1

To t a l Whole L a k e x 4 . 1 0  x  1 0 ' 5.79 x  10e 100.0

TABLE 8
TOTAL PHOSPHORUS I N  LAKELSE LAKE

P h y t o p l a n k t o n  c o n t r i b u t i o n s  a r e  l e s s  t h a n  0 . 1 %  o f  t h e  l a k e  t o t a l .
No a l l o w a n c e  i s  made f o r  z o o p l a n k t o n  w h i c h  i s  l o w ,  C l e u g h  ( 1 9 7 8 ) ,  f i s h ,  i n v e r t e b r a t e s  o r
o t h e r  s p e c i e s  o f  p l a n t s .  A l l  a r e  e x p e c t e d  t o  b e  n e g l i g i b l e  compared  t o  t h e  t a b u l a t e d
v a l u e s .

Gg:109, M g : 1 0 6 ,  k g : 1 0 3 ,  g : 1 0 ° ,  m g : 1 0 - 3 ,  p g : 1 0 - 6 ,  n g : 1 0 - 9 . '
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Source H a b i t a t

Q u a n t i t y  i n  Grams
% o f  t h e

l a k e  t o t a lper  m3 per  m2 per  l a k e

A q u a t i c  P l a n t S c i r p u s  l a c u s t r i s 7 .83 3 .04  x  106 0.6
Ti ssue

Equisetum f l u v i a t i l e 8 .90 3 . 3 2  x  106 0.7

Potamogeton r o b b i n s i i 4.49 5 . 8 3  x  106 1.2

H i p p u r i s  v u l g a r i s 4.99 2 .68  x  105 <0.1

To t a l  t i s s u e x5.89 1.25 x  107 2.6

Lake S c i r p u s  l a c u s t r i s 3.31 x  1 0 ' 1.29 x  107 2.6
Sediment

Potamogeton r o b b i n s i i 8.45 1 .10  x  107 2 .3

H i p p u r i s  v u l g a r i s 9.61 5.15 x  105 <0.1

P e l a g i c  z o n e x3.38  x  101 4.07 x  108 83.2

To t a l  s e d i m e n t s x3.05 x  1 0 ' 4.31 x  108 88.1

Water S c i r p u s  l a c u s t r i s 3.00 x  1 0 - 1 3 .00  x  1 0 - 1 1.17 x  1 0 5 <0.1
Column

Equisetum f l u v i a t i l e 4.00 x  1 0 - 1 2 .00  x  1 0 - 1 7 .46  x  1 0 " <0.1

Potamogeton r o b b i n s i i x4 .00  x  1 0 - 1 x1 .20 1.56 x  106 0.3

H i p p u r i s  v u l g a r i s 1.00 5.00  x  1 0 - 1 2 .69  x  1 0 " <0.1

P e l a g i c  z o n e x4 .00  x  1 0 - ! x3 .64 4.35 x  107 8.9

To t a l  w a t e r  c o l u m n x3 .85  x  1 0 - 1 x3 .20 4 .53  x  107 9 .3

P h y t o p l a n k t o n l e s s  t h a n  9  m  d e p t h 8 .12  x  1 0 - 4 x5.06 x  1 0 - 3 7 .15  x  1 0 " <0.1

To t a l Whole L a k e x3.46 x  101 4.89 x  107 100.0

TABLE 9
TOTAL POTASSIUM I N  LAKELSE LAKE

P h y t o p l a n k t o n  c o n t r i b u t i o n s  a r e  l e s s  t h a n  0 .1% o f  t h e  l a k e  t o t a l .
No a l l o w a n c e  i s  made f o r  z o o p l a n k t o n  w h i c h  i s  l o w ,  C l e u g h  ( 1 9 7 8 ) ,  f i s h ,  i n v e r t e b r a t e s  o r
o t h e r  s p e c i e s  o f  p l a n t s .  A l l  a r e  e x p e c t e d  t o  b e  n e g l i g i b l e  c o m p a r e d  t o  t h e  t a b u l a t e d
v a l u e s .

Gg:108, M g : 1 0 6 ,  k g : 1 0 3 ,  g : 1 0 ° ,  m g : 1 0 - 3 ,  p g : 1 0 - 6 ,  n g : 1 0 - 9 •
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TABLE 10

TOTAL CALCIUM I N  LAKELSE LAKE

Source Habi tat

Quant i ty i n  Grams
% o f  t h e
lake t o t a lper m3 per m2 per l a k e

Aquatic P l a n t Scirpus l a c u s t r i s 6.49 x  1 0 - ' 2.52 x  105 <0.1
Tissue

Equisetum f l u v i a t i l e 6.68 2.49 x  106 0.1

Potamogeton r o b b i n s i i 5.37 6.98 x  106 0.2

Hippur is  v u l g a r i s 3.89 2.09 x  105 <0.1

To ta l  t i s s u e x4.69 9.93 x  106 0.3

Lake Scirpus l a c u s t r i s 4.04 x  102 1.57 x  108 3.5
Sediment

Potamogeton r o b b i n s i i 1.07 x  102 1.33 x  108 3.0

Hippur is  v u l g a r i s 1.81 x  102 9.69 x  106 <0.2

Pelagic zone x2.80 x  102 3.37 x  109 75.4

To ta l  sediments x2.60 x  102 3.67 x  1 0 ' 82.1

Water Scirpus l a c u s t r i s 7.31 7.31 2.84 x  106 0.1
Column

Equisetum f l u v i a t i l e 1.08 x  1 0 ' 5.40 2.02 x  106 0.1

Potamogeton r o b b i n s i i x8.37 x2.51 x  1 0 ' 3.26 x  1 0 ' 0.7

Hippur is  v u l g a r i s 2.94 x  1 0 ' 1.47 x  1 0 ' 7.89 x  105 <0.1

Pelagic zone x6.90 x6.28 x  1 0 ' 7.50 x  108 16.8

To ta l  wa te r  column x6.9 x5.57 x  1 0 ' 7.87 x  108 17.6

Phytoplankton less t h a n  9  m depth 1.08 x  10-3 x6.74 x  10-3 9.53 x  10" <0.1

Tota l Whole Lake x3.16 x  102 4.47 x  109 100.0

Phytoplankton c o n t r i b u t i o n s  a r e  l e s s  t h a n  0.1% o f  t h e  l a k e  t o t a l .
No a l lowance i s  made f o r  zooplankton which i s  l o w,  Cleugh (1978) ,  f i s h ,  i n v e r t e b r a t e s  o r
other  s p e c i e s  o f  p l a n t s .  A l l  a r e  expected t o  b e  n e g l i g i b l e  compared t o  t h e  t a b u l a t e d
values.

Gg:103, Mg:106, kg :103 ,  g : 1 0 ° ,  mg:10-3,  p g : 1 0 - 6 ,  n g : 1 0 - 9 .
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Source
.

Habi ta t

Quant i ty i n  Grams
% o f  t h e
lake t o t a lper m' per m2 per l a k e

Aquatic P l a n t Scirpus l a c u s t r i s 3.14 x  10-1 1.22 x  105 <0.1
Tissue

Equisetum f l u v i a t i l e 8.24 x  10-1 3.08 x  105 <0.1

Potamogeton r o b b i n s i i 9.57 x  10-1 1.24 x  106 <0.1

Hippur is  v u l g a r i s 6.47 x  10-1 3.47 x  10" <0.1

To ta l  t i s s u e x8.06 x  10-1 1.70 x  106 <0.1

Lake Scirpus l a c u s t r i s 5.71 x  102 2.22 x  106 3.4
Sediment

Potamogeton r o b b i n s i i 1.30 x  102 1.68 x  106 2.6

Hippur is  v u l g a r i s 1.81 x  102 9.70 x  106 0.2

Pelagic zone x5.05 x  102 6.07 x  109 92.4

To ta l  sediments x4.58 x  102 6.47 x  109 98.5

Water Scirpus l a c u s t r i s 8.30 x  10-1 8.30 x  10-1 3.23 x  105 <0.1
Column

Equisetum f l u v i a t i l e 1.08 5.40 x  10-1 2.02 x  105 <0.1

Potamogeton r o b b i n s i i x8.40 x  10-1 x2.52 3.28 x  106 0.1

Hippur is  v u l g a r i s 3.08 1.54 8.27 x  10" <0.1

Pelagic zone x8.71 x  10-1 x7.92 9.46 x  107 1.4

To ta l  wa te r  column x8.71 x  10-1 x6.97 9.85 x  107 1.5

Phytoplankton less t han  9  m depth 1.89 x  10-4 x1.18 x  1 0 - ' 1.67 x  10" <0.1

To ta l Whole Lake x4.65 x  102 6.57 x  109 100.0

TABLE 11
TOTAL MAGNESIUM I N  LAKELSE LAKE

Phytoplankton c o n t r i b u t i o n s  a r e  l e s s  t h a n  0.1% o f  t h e  l a k e  t o t a l .
No a l lowance i s  made f o r  zoop lank ton  which i s  l o w,  Cleugh (1978) ,  f i s h ,  i n v e r t e b r a t e s  o r
other  s p e c i e s  o f  p l a n t s .  A l l  a r e  expected t o  b e  n e g l i g i b l e  compared t o  t h e  t a b u l a t e d
values.

Gg:109, Mg:106, kg :103 ,  g : 1 0 ° ,  mg:10-3 ,  pg :10 -6 ,  ng :10 -9 •
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Source Habi ta t

Quant i ty i n  Grams
% o f  t h e

lake t o t a lper m3 per m2 per l a k e

Aquatic P l a n t Scirpus l a c u s t r i s 3.27 x  10-1 1.27 x  105 <0.1
Tissue

Equisetum f l u v i a t i l e 1.74 x  10-1 6.50 x  10" <0.1

Potamogeton r o b b i n s i i 2.20 2.86 x  106 <0.1

Hippur is  v u l g a r i s 9.28 x  10-1 4.98 x  104 <0.1

To ta l  t i s s u e x1.44 3.04 x  106 <0.1

,Lake Scirpus l a c u s t r i s 2.04 x  103 7.91 x  108 3.8
Sediment

Potamogeton r o b b i n s i i 4.05 x  102 5.27 x  1 0 ' 2.5

Hippur is  v u l g a r i s 5.90 x  102 3.16 x  1 0 ' 0.2

Pelagic zone x1.63 x  103 1.97 x  101° 93.4

To ta l  sediments x1.49 x  103 2.10 x  101° 99.9

Water Scirpus l a c u s t r i s 4.70 x  10-1 4.70 x  10-1 1.83 x  105 <0.1
Column

Equisetum f l u v i a t i l e 4.40 x  10-1 2.20 x  10-1 8.21 x  104 <0.1

Potamogeton r o b b i n s i i x3.50 x  10-1 x1.05 1.37 x  106 <0.1

Hippur is  v u l g a r i s 4.10 x  10-1 2.05 x  102 1.10 x  104 <0.1

Pelagic zone x2.40 x  10-1 x2.18 2.61 x  1 0 ' 0.1

To ta l  wa te r  column x2.45 x  10-1 x1.96 2.77 x  1 0 ' 0.1

Phytoplankton less t h a n  9  m depth 5.41 x  10-5 x3.37 x  10-4 4.77 x  103 <0.1

To ta l Whole Lake x1.49 x  103 2.11 x  101° 100.0

TABLE 12
TOTAL IRON I N  LAKELSE LAKE

Phytoplankton c o n t r i b u t i o n s  a r e  l e s s  t han  0.1% o f  t h e  l a k e  t o t a l .
No a l lowance  i s  made f o r  zoop lankton wh ich  i s  l o w,  C leugh (1978) ,  f i s h ,  i n v e r t e b r a t e s  o r
other  s p e c i e s  o f  p l a n t s .  A l l  a r e  expec ted  t o  b e  n e g l i g i b l e  compared t o  t h e  t a b u l a t e d
values.

Gg:106, Mg:106, kg :103 ,  g : 1 0 6 ,  mg:10-3,  l i g : 10 -6 ,  n g : 1 0 - 9 .
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TABLE 1 3

TOTAL ALUMINUM I N  LAKELSE LAKE

Source H a b i t a t

Q u a n t i t y  i n  Grams
% o f  t h e
l a k e  t o t a lper ros per M2 per  l a k e

A q u a t i c  P l a n t S c i r p u s  l a c u s t r i s 8.01 x  1 0 - 2 3 .12  x  1 0 " <0.1
Ti ssue

Equisetum f l u v i a t i l e 5 .74  x  1 0 - 2 2 .14  x  1 0 " <0.1

Potamogeton r o b b i n s i i 6.49 x  1 0 - ' 8 .44  x  105 <0.1

H i p p u r i s  v u l g a r i s 3.07 x  1 0 - 1 1.65 x  1 0 " <0.1

To t a l  t i s s u e x4 .32  x  1 0 - 1 9 .13  x  105 <0.1

Lake S c i r p u s  l a c u s t r i s 1.20 x  103 4.67 x  108 4.6
Sediment

Potamogeton r o b b i n s i i 2 .25 x  102 2 .93  x  108 3 .0

H i p p u r i s  v u l g a r i s 3 .32  x  102 1.78 x  107 0 .2

P e l a g i c  z o n e x7.59 x  102 9 . 1 2  x  109 92.1

To t a l  s e d i m e n t s x7 .00  x  102 9 .90  x  1 0 ' 99.9

Water S c i r p u s  l a c u s t r i s <2.00 x  1 0 - 2 <2.00 x  1 0 - 2 <7.77 x  103 <0.1
Column

Equisetum f l u v i a t i l e <2.00 x  1 0 - 2 <1.00 x  1 0 - 2 <3.73 x  103 <0.1

Potamogeton r o b b i n s i i x<2.00 x  1 0 - 2 x<6.00 x  1 0 - 2 <7.80  x  1 0 " <0.1

H i p p u r i s  v u l g a r i s 1.60 x  1 0 - ' 8 .00 x  1 0 - 2 4.30 x  103 <0.1

P e l a g i c  z o n e x1 .00  x  1 0 - ' x9 .10  x  1 0 - ' 1.09 x  1 0 ' 0.1

To t a l  w a t e r  c o l u m n x<9.72 x  1 0 - 2 x<7.77 x  1 0 - ' <1 .10  x  1 0 ' 0.1

P h y t o p l a n k t o n l e s s  t h a n  9  m d e p t h no d a t a no d a t a no d a t a no d a t a

To t a l Whole L a k e x<7.01 x  102 <9.91 x  109 100.0

P h y t o p l a n k t o n  c o n t r i b u t i o n s  a r e  l e s s  t h a n  0 .1% o f  t h e  l a k e  t o t a l .
No a l l o w a n c e  i s  made f o r  z o o p l a n k t o n  w h i c h  i s  l o w ,  C l e u g h  ( 1 9 7 8 ) ,  f i s h ,  i n v e r t e b r a t e s  o r
o t h e r  s p e c i e s  o f  p l a n t s .  A l l  a r e  e x p e c t e d  t o  b e  n e g l i g i b l e  compared t o  t h e  t a b u l a t e d
v a l u e s .

Gg:109, M g : 1 0 6 ,  k g : 1 0 3 ,  g : 1 0 ° ,  m g : 1 0 - 3 ,  p g : 1 0 - 6 ,  n g : 1 0 - 9 .
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TABLE 1 4

SPECIES LIST:AQUATIC PLANTS I N  LAKELSE LAKE -  JULY 1 9 8 4

Potamogeton r i c h a r d s o n i i

Potamogeton g r a m i n e u s

Potamogeton z o s t e r i f o r m i s

Potamogeton r o b b i n s i i

Potamogeton b e r c h t o l d i i / f r e i s i i

Potamogeton e p i h y d r u s

Potamogeton n a t a n s

Potamogeton p r a e l o n g u s

Potamogeton p e c t i n a t u s

M y r i o p h y l l u m  e x a l b e s c e n s

M y r i o p h y l l u m  v e r t i c i l l a t u s

U t r i c u l a r i a  v u l g a r i s

U t r i c u l a r i a  i n t e r m e d i a

Ranunculus a q u a t i l i s

Ranunculus f l a b e l l a r i s

Najas f l e x i l i s

C a l l i t r i c h e  h e t e r o p h y l l a

Sparganium emersum

Nuphar p o l y s e p a l u m

Equisetum f l u v i a t i l e

Typha l a t i f o l i a

Menyanthes t r i f o l i a t a

H i p p u r i s  v u l g a r i s

A l i sma p l a n t a g o - a q u a t i c a

S c i r p u s  l a c u s t r i s

S c i r p u s  s u b t e r m i n a l i s

I s o e t e s  s p .

Chara s p .

Carex s p .

G l y c e r i a  s p .

N i t e l l a  s p .
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LEGENDS FOR FIGURES 1  T O  7

These a r e  d e s c r i p t i o n s  o f  t h e  c o d e d  v e g e t a t i o n  z o n e s  o n  t h e s e
maps.

Code D e s c r i p t i o n

2.

3.

14.

5.

6.

7.

8.

9.

10.

11.

12.

T h i s -,,-.1s a  s u r f a c i n g  m a t  o f  S p a r g a n i u m  e m e r s u m  a n d  P o t a m o g e t o n
r i c h a r d s o n i i .

Very  s p a r s e  a n d  i s o l a t e d  c l u m p s  o f  I s o e t e s  s p .  a n d  C h a r a  s p .  a r e
found  h e r e .

Out t o  t h e  2  m c o n t o u r ,  o n  t h e  e d g e  o f  a n  o l d  f l u v i a l  f a n ,  t h e r e  a r e
e x t e n s i v e  s u b m e r g e d  b e d s  o f  P o t a m o g e t o n  g r a m i n e u s ,  P .  r i c h a r d s o n i i
and P.  z o s t e r i f o r m i s .  T h e r e  i s  a n  a d j a c e n t  S c i r p u s  l a c u s t r i s  b e d .

There i s  a  s u r f a c i n g  b e d  o f  N u p h a r  p o l y s e p a l u m  w i t h  C a r e x  s p .  a n d
Equisetum f l u v i a t i l e  a s  a  m a r g i n a l  f r i n g e  a l o n g  t h e  s h o r e .  S u b m e r g e d
i n  d e e p e r  w a t e r  t h e r e  i s  R a n u n c u l u s  a q u a t i l i s ,  S p a r g a n i u m  emersum,

Potamogeton r o b b i n s i i ,  P .  z o s t e r i f o r m i s ,  P .  b e r c h t o l d i i  a n d
P. e p i h y d r u s .

W a t e r l i l y  B a y  i s  f u l l  o f  l o g s  a n d  d e b r i s .  T h e r e  i s  a  m a r g i n a l
f r i n g e  o f  T y p h a  l a t i f o l i a  a n d  d e e p e r  a r e a s  c o n t a i n  I s o e t e s ,
Potamogeton r i c h a r d s o n i i  a n d  P.  z o s t e r i f o r m i s .

A l l  a l o n g  t h e  s h o r e l i n e  f r o m  t h e  b o a t  l a u n c h  t o  W a t e r l i l y  B a y  t h e r e
i s  s p a r s e  a n d  s p o r a d i c  o c c u r r e n c e  o f  P o t a m o g e t o n  r o b b i n s i i  a n d
P. g r a m i n e u s  o u t  t o  a b o u t  2  m .

T h i s  a r e a  i s  m o s t l y  b a r e  b u t  h a s  a  l i t t l e  s u b m e r g e d  P o t a m o g e t o n
r i c h a r d s o n i i  a n d  Spargan ium emersum.

P r i m a r i l y  t h i s  i s  a  S c i r p u s  l a c u s t r i s  b e d .  T h e r e  i s  s o m e  T y p h a
l a t i f o l i a  a n d  E q u i s e t u m  f l u v i a t i l e  a l o n g  t h e  s h o r e l i n e  a n d  a  l i t t l e
Potamogeton r o b b i n s i i  a n d  P.  g r a m i n e u s  s c a t t e r e d  t h r o u g h o u t .

There i s  a  submerged  c a r p e t  o f  S c i r p u s  s u b t e r m i n a l i s  a n d  Po tamoge ton
gramineus .

The z o n e  h a s  a  s u r f a c i n g  m a t  o f  G l y c e r i a  s p .

There i s  a  v e r y  l o w  d e n s i t y  o f  submerged  S c i r p u s  s u b t e r m i n a l i s  a n d
I s o e t e s .

There  a r e  s c a t t e r e d  c l u m p s  o f  S c i r p u s  l a c u s t r i s ,  I s o e t e s ,  S p a r g a n i u m
and Potamogeton  g r a m i n e u s .
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The b o t t o m  i s  m o s t l y  b a r e  a n d  s a n d y  w i t h  a  f e w  s c a t t e r e d  c l u m p s  o f
S c i r p u s  l a c u s t r i s .

T h i s S c i r p u s  l a c u s t r i s  b e d  i s  o f  f a i r l y  l o w  d e n s i t y  b u t  r u n s  a l o n g
the  e n t i r e  s h o r e  a s  f a r  a s  t h e  l a s t  p o i n t  b e f o r e  t h e  L a k e l s e  R i v e r .
The s e d i m e n t s  g r a d u a l l y  become l e s s  s a n d y  a n d  m o r e  s i l t y  a s  o n e  p r o -
gresses  s o u t h .  T h e  l a s t  h a l f  o r  s o  h a s  s o m e  E q u i s e t u m  f l u v i a t i l e
beds a l o n g  t h e  s h o r e  b e h i n d  t h e  S c i r p u s  b e d .  I n  t h e  o p e n  p a t c h e s
w i t h i n  t h e  S c i r p u s  b e d  a r e  I s o e t e s  a n d  S c i r p u s  s u b t e r m i n a l i s .  T h e
S c i r p u s  l a c u s t r i s  w a s  n o t  f l o w e r i n g  o r  f r u i t i n g  i n  t h e  p r e d o m i n a n t l y
sandy n o r t h  e n d  o f  t h e  b e d  b u t  g r a d u a l l y  m o r e  a n d  m o r e  f l o w e r i n g  a n d
f r u i t i n g  p l a n t s  w e r e  e n c o u n t e r e d  a s  o n e  w e n t  s o u t h w a r d s  a n d  t h e  s e d i -
ment became m o r e  s i l t y .  S o u n d i n g s  d e t e r m i n e d  t h a t  t h e  e d g e  o f  t h e
S c i r p u s  l a c u s t r i s  b e d  w a s  a t  a  f a i r l y  c o n s i s t e n t  2  m f o r  i t s  e n t i r e
l e n g t h .  J u s t  o f f  t h e  S c i r p u s  b e d ,  o u t  t o  a b o u t  3  m ,  t h e r e  a r e
s p o r a d i c  b e d s  o f  P o t a m o g e t o n  g r a m i n e u s ,  P .  r o b b i n s i i  a n d
P. r i c h a r d s o n i i .

J u s t  o f f  t h e  p o i n t  s o u t h  o f  t h e  b o a t  l a u n c h  b e a c h  t h e  d o m i n a n t  p l a n t
i s  S c i r p u s  s u b t e r m i n a l i s  b u t  t h e r e  a r e  p a t c h e s  o f  e m e r g e n t  g r a s s e s ,
Potamogeton n a t a n s  a n d  submerged P.  r o b b i n s i i .

From s i t e  1 5  a l o n g  t o  G r a n i t e  C r e e k  t h e  s h a l l o w  s h e l f  h a s  a  s p a r s e
m i x t u r e  o f  I s o e t e s ,  S c i r p u s  s u b t e r m i n a l i s ,  P o t a m o g e t o n  r o b b i n s i i  a n d
P. g r a m i n e u s .  T h e  P .  r o b b i n s i i  i s  g e n e r a l l y  i n  d e e p e r  w a t e r  o u t  t o
2 m ;  t h e  P.  g r a m i n e u s  may o c c u r  i n  o c c a s i o n a l  l a r g e  b e d s .  S o m e  v e r y
s h a l l o w,  r o c k y  a r e a s  c o n t a i n  o n l y  I s o e t e s  a n d  m u s s e l s .

From G r a n i t e  C r e e k  t o  t h e  H o t  S p r i n g s  d r a i n a g e  c h a n n e l s ,  t h e  l i t t o r a l
s h e l f  i s  b r o a d  a n d  s h a l l o w .  I t  i s  n e a r l y  b a r e  w i t h  o c c a s i o n a l
pa tches  o f  Po tamogeton  r i c h a r d s o n i i  a n d  S c i r p u s  s u b t e r m i n a l i s .

T h i s  d r a i n a g e  c h a n n e l  f r o m  t h e  H o t  S p r i n g s  a r e a  w a s  b l o c k e d  a t  t h e
mouth b y  a  n e w  t w o  f o o t  h i g h  b e a v e r  d a m  a n d  c h o k e d  w i t h  N u p h a r
po lysepa lum a n d  Potamogeton  n a t a n s .

The s o u t h e r n m o s t  d r a i n a g e  c h a n n e l  w a s  b l o c k e d  b y  a  f o u r  f o o t  h i g h
beaver  dam t h a t  was  l e a k i n g  o v e r  t h e  t o p ,  a n d  h a d  l i t t l e  g r o w t h  i n  i t
bu t  s m e l l e d  o f  s u l p h u r .

I n  t h i s  s i t e  j u s t  o f f  t h e  m o u t h  o f  t h e  n o r t h e r n m o s t  H o t  S p r i n g s
channel  t h e r e  w a s  a  d e n s e  b e d  o f  N u p h a r  p o l y s e p a l u m ,  P o t a m o g e t o n
na tans  a n d  M y r i o p h y l l u m  v e r t i c i l l a t u m .

On t h e  p o i n t  j u s t  s o u t h  o f  S c u l l y  C r e e k  t h e r e  i s  a  s u r f a c i n g  b e d  o f
G l y c e r i a .
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S u r r o u n d i n g  t h e  G l y c e r i a  p a t c h  o f  z o n e  2 1  i s  a  l o w  d e n s i t y  N u p h a r
po lysepa lum b e d .

There i s  a  s m a l l  c r e e k  m o u t h  a t  t h i s  p o i n t  w h i c h  h a s  a  s m a l l  b u t
q u i t e  d i v e r s e  f l o r a  c o n s i s t i n g  o f  N u p h a r  p o l y s e p a l u m .  N i t e l l a ,
M y r i o p h y l l u m  e x a l b e s c e n s ,  U t r i c u l a r i a  v u l g a r i s ,  U .  i n t e r m e d i a ,
Potamogeton n a t a n s ,  P .  b e r c h t o l d i i  o r  P .  f r i e s i i ,  a n d  R a n u n c u l u s
f l a b e l l a r i s .  S i m i l a r  m i x e d  p o p u l a t i o n s  o c c u r  i n  o c c a s i o n a l  o p e n
areas  i n  t h e  E q u i s e t u m  b e d  a n d  a r e  l a b e l l e d  zone  2 4 .

See 2 3 .

T h i s  o p e n  w a t e r  a r e a  h a s  N a j a s  f l e x i l i s ,  U t r i c u l a r i a  v u l g a r i s ,
P o t a m o g e t o n  n a t a n s ,  P .  g r a m i n e u s ,  P .  r o b b i n s i i ,  S c i r p u s
s u b t e r m i n a l i s ,  a n d  C h a r a .

The r a i s e d ,  r e l a t i v e l y  d r y  a r e a  i s  m o s t l y  n o n - a q u a t i c  w e t l a n d  p l a n t s
such a s  C a r e x ,  M y r i c a  g a l e ,  a n d  S p i r a e a  d o u g l a s i i .

These a r e a s  a r e  f a i r l y  d e n s e  b e d s  o f  S c i r p u s  l a c u s t r i s .

The b r o a d  b a n d  o u t  t o  a b o u t  1  m  i n  d e p t h  i s  p r e d o m i n a n t l y  E q u i s e t u m
f l u v i a t i l e  i n  q u i t e  h i g h  d e n s i t y .  I n  t h e  o c c a s i o n a l  o p e n  o r  l o w
d e n s i t y  a r e a s  o t h e r  c o m m u n i t i e s  ( 2 3 , 2 4 , 2 5 , 2 7 )  may o c c u r .

T h i s  i s  a  n a r r o w  c h a n n e l  o r  b a n d  a l o n g  t h e  l a k e  m a r g i n  o f  o p e n ,
deepe r,  w a t e r  i n s i d e  t h e  m a i n  e m e r g e n t  v e g e t a t i o n  b e d s .  I t  i s
dense l y  v e g e t a t e d  w i t h  submerged  a n d  f l o a t i n g  l e a v e d  p l a n t s  s u c h  a s
Nuphar p o l y s e p a l u m ,  M y r i o p h y l l u m  e x a l b e s c e n s ,  P o t a m o g e t o n  e p i h y d r u s
and Menyan thes  t r i f o l i a t a .  S m a l l  n u m b e r s  o f  many o t h e r  s p e c i e s  a l s o
occu r  h e r e .

O f f  t h e  E q u i s e t u m  b e d ,  o u t  t o  a b o u t  3 - 4  m ,  t h e  b o t t o m  i s  d e n s e l y
covered  i n  a  m a t  o f  s u b m e r g e d  P o t a m o g e t o n  r o b b i n s i i .  I n  s h a l l o w e r
areas  t h e r e  a r e  s p o r a d i c  s u r f a c i n g  p l a n t s  o f  P .  p r a e l o n g u s ,
P.  r i c h a r d s o n i i  a n d  P .  z o s t e r i f o r m i s .

These a r e  b e d s  o f  s e m i - a q u a t i c  g r a s s e s .

These a r e  s u r f a c i n g  b e d s  o f  H i p p u r i s  v u l g a r i s .

These a r e  b e d s  o f  N u p h a r  p o l y s e p a l u m .



Code

22

LEGENDS FOR FIGURES 1  T O  7  ( C o n t i n u e d )

D e s c r i p t i o n

34.

35.

36.

37.

T h i s  b a n d  o f  v e g e t a t i o n  i s  a  m i x t u r e  o f  E q u i s e t u m  f l u v i a t i l e ,
H i p p u r i s  v u l g a r i s  a n d  Menyanthes  t r i f o l i a t a .  T h e r e  a r e  s m a l l  numbers
o f  o t h e r  s p e c i e s  s u c h  a s  U t r i c u l a r i a  i n t e r m e d i a ,  P o t a m o g e t o n
gramtneus a n d  m o s s e s .  T h e  w a t e r  i s  v e r y  s h a l l o w  h e r e  a n d  p l a n t
d e n s i t i e s  v e r y  h i g h ;  t h e r e  i s  n o  a c c e s s  f o r  s m a l l  f i s h .

Th i s  b e d  i s  a l m o s t  e n t i r e l y  Po tamogeton  b e r c h t o l d i i  o r  P .  f r e i s i i .

The b a y  i s  c o v e r e d  o n  t h e  b o t t o m  w i t h  P o t a m o g e t o n  p e c t i n a t u s  a n d
l e s s e r  a m o u n t s  o f  M y r i o p h y l l u m  e x a l b e s c e n s  a n d  G l y c e r i a .  T h e r e  a r e
s c a t t e r e d  s p e c i m e n s  o f  N a j a s  f l e x i l i s ,  C a l l i t r i c h e  h e t e r o p h y l l a ,
Ranunculus f l a b e l l a r i s ,  N u p h a r  p o l y s e p a l u m  a n d  A l i s m a  p l a n t a g o -
a q u a t i c a  i n  t h e  b a y  a s  w e l l .

T h i s  r e g i o n  i s  m o s t l y  P o t a m o g e t o n  r o b b i n s i i  b u t  a l s o  c o n t a i n s
M y r i o p h y l l u m  e x a l b e s c e n s ,  P o t a m o g e t o n  r i c h a r d s o n i i ,  P .  p e c t i n a t u s ,
H i p p u r i s  v u l g a r i s ,  N a j a s  f l e x i l i s ,  S c i r p u s  s u b t e r m i n a l i s  a n d
C a l l i t r i c h e  h e t e r o p h y l l a .
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FIGURE 1  B a t h y m e t r i c  Map o f  t h e  n o r t h  e n d  o f  L a k e l s e  L a k e
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FURLONG CK.
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FIGURE 2  B a t h y m e t r i c  Map o f  t h e  sou th  end o f  Lake lse  Lake



WILLIAMS CK.

Bare sand /  gravel

FIGURE 3  A q u a t i c  Vegetation Map o f  t h e  northeast corner o f  Lakelse Lake



26

FIGURE 4  A q u a t i c  Vegetation Map o f  t h e  northwest corner o f  Lakelse Lake
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FIGURE 5  A q u a t i c  Vegeta t ion  Map o f  t h e  southwest co rne r  o f  Lakelse Lake
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23.

Scirpus lacustris

Equisstum fluviatils

FIGURE 6  A q u a t i c  Ve g e t a t i o n  Map o f  t h e  s o u t h e a s t  c o r n e r  o f  L a k e l s e  L a k e
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GRANITE CK.

FURLONG CK. R E F U G E  CK.

SCULLY CK.

FIGURE 7  A q u a t i c  Ve g e t a t i o n  Map o f  t h e  e a s t  s h o r e  o f  L a k e l s e  L a k e
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FIGURE 8  A q u a t i c  Vege ta t ion  Map o f  t h e  west  sho re  o f  Lake lse  Lake


