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ABSTRACT

The 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  c h a r a c t e r i s t i c s  o f

Lake l se  L a k e ,  B . C . ,  w e r e  i n v e s t i g a t e d  d u r i n g  1 9 7 4 - 1 9 7 5 .  T h i s  r e p o r t

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

on t h i s  w a t e r s h e d .  T h e  s u r v e y  was i n i t i a t e d  t o  h e l p  r e s o l v e  f i s h e r y

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

e s t a b l i s h i n g  t h e  p r e s e n t  t r o p h i c  s t a t u s .

Data s u g g e s t s  t h e r e  i s  s u f f i c i e n t  p h o s p h o r u s  p r e s e n t  i n

Lake l se  L a k e  f o r  i t  t o  become e u t r o p h i c .  H o w e v e r ,  n i t r o g e n  and  a  h i g h

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

f o r e  a n y  f a c t o r  w h i c h  i n c r e a s e s  t h e  i n o r g a n i c  n i t r o g e n  o r  impedes  t h e

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

P h y t o p l a n k t o n  b iomass  was  c l a s s i f i e d  a s  b e i n g  o l i g o t r o p h i c .

Zoop lank ton  was  p o o r  i n  b o t h  t h e  number  o f  s p e c i e s  a n d  t o t a l  abundance .

R e l a t i v e  t o  a  1 9 4 6  r e p o r t  t h e  b e n t h i c  commun i t y  i n c r e a s e d

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

t w i c e  t h e  d e p t h .

Key w o r d s :  L a k e l s e  L a k e  ( B . C . ) ;  f i s h e r i e s ;  l i m n o l o g y ;  L a n d  U s e .
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RESUME

Les c a r a c t g r i s t i q u e s  chimiques,  b i o l o g i q u e s  e t  physiques

du l a c  Lake lse (C . - B . )  o n t  f a i t  1 ' o b j e c t  d 'une  e tude en  1974 e t  en

1975. L e  p resent  r a p p o r t  resume l e s  renseignements p u b l i g s  s u r  l a

Ache  e t  l a  l i m n o l o g i e  de ce  bass in  hydrographique. L ' e t u d e  v i s a i t

1 determiner  son e t a t  t r oph ique  a c t u e l  a f i n  d e  re'soudre des

incompa t i b i l i t 6 s  e n t r e  l a  A c h e  e t  1 ' u t i l i s a t i o n  des t e r r e s  avo is inan tes .

S ' i l  f a u t  en  c r o i r e  l e s  donn4es, i t  y  a  suff isamment d e

phosphore dans l e  l a c  Lake lse p u r  q u ' i l  s ' e u t r o p h i s e .  S a  f a i b l e

concentrat ion d ' azo te  e t  l e  renouvel lement e l e v e  de ses  eaux y

l i m i t e n t  t o u t e f o i s  l a  p roduc t ion .  T o u t  f a c t e u r  q u i ,  p a r  consequent,

augmenterait s a  teneur  en  azote  inorgan ique  ou q u i  r e d u i r a i t  l e

renouvellement de  ses eaux p o u r r a i t  c o n t r i b u e r  1  1 ' e u t r o p h i s e r.

La biomasse du phytop lancton e s t  t yp i que  d ' u n  m i l i e u

o l igo t rophe.  L e  zooplancton e s t  pauvre t a n t  du  p o i n t  de  vue numeiique

que s p e c i f i q u e .

En regard  du  r a p p o r t  de 1946, l a  communaute'benthique a

t r i p l e -par  metre c a r r e  de s u b s t r a t  dans une zone l i m n e l i q u e  presque

deux f o i s  p l u s  profonde.

Mots-c les:  l a c  Lake lse (C . - B . ) ;  peche;  l i m n o l o g i e ;  u t i l i s a t i o n  des

te r res .
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FORWARD

In  1973, r ep resen ta t i ves  o f  F i s h e r i e s  and Mar ine Serv ice  and
the Regional  D i s t r i c t  o f  K i t i m a t  -  S t i k i n e  met t o  d iscuss  t h e  resource
and l and  use c o n f l i c t  prob lems on Lake lse Lake and w i t h i n  t h e  Lakelse
River watershed. A s  a  r e s u l t ,  members o f  t h e  Nor thern H a b i t a t  P r o t e c t i o n
Uni t  embarked on  a  s e r i e s  o f  i n v e s t i g a t i o n s  t o  e s t a b l i s h  t h e  t r o p h i c
status o f  Lakelse Lake.  T h e s e  s t u d i e s  cont inued d u r i n g  1973 and 1974 on
a l i m i t e d  b a s i s .  T h e  r e s u l t s  o f  these  s t u d i e s  were repor ted  i n  The
Case o f  Lake lse Lake b y  W.F. S i n c l a i r  (PAC/T-74-10).

4

This r e p o r t  i s  a  summary and a  c o n s o l i d a t i o n  o f  a l l  r e l e v a n t
f i she r i es - l imno logy  i n f o r m a t i o n  pub l ished on t h i s  watershed as  w e l l  as  a
f u r t h e r  b r i e f  survey  on  Lakelse Lake d u r i n g  February -  October,  1975.
These f u r t h e r  s t u d i e s  i n c l u d e  an up - t o -da te  sounding o f  t h e  l a k e ,  a d d i -
t i o n a l  water  chemis t r y,  a q u a t i c  vege ta t i on  mapping, zoop lankton  and
phytoplankton and a  ben th i c  i n v e r t e b r a t e  biomass es t ima te .
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1. DESCRIPTION OF STUDY AREA

1.1 L o c a t i o n  and Topography

Lakelse Lake,  54 °30 'N . ,  128°49 'W. ,  i s  l oca ted  on  t h e  eas te rn
margin o f  t h e  Coast Range Mountains a t  an  e l e v a t i o n  o f  72  meters (Na-
t i o n a l  Topographic Map Ser ies  -  103 1 / 7  E a s t ) .  T h e  l a k e  i s  s i t u a t e d
approximately 9 .7  k i l o m e t e r s  sou th  o f  t h e  c i t y  o f  Te r race  ( F i g u r e  1 ) .
To t h e  west  and e a s t ,  mountains r i s e  t o  over  1 ,500 meters above sea
leve l  and f o rm  a  bas in  w i t h  a  w i d t h  o f  3 . 2  km. and a  l e n g t h  o f  11 . 3  km.
At t h e  sou th  end o f  t h e  l a k e ,  t h e  topography r i s e s  t o  an  e l e v a t i o n  o f
182 metres,  wh ich  forms t h e  dra inage b a r r i e r  between Lakelse Lake wa te r -
shed and t h e  K i t i m a t  R i v e r  watershed.

1.2 D r a i n a g e  H i s t o r y

The Lake lse Lake area  has undergone a  complex g l a c i a l  h i s t o r y.
In  p re - g l a c i a l  t imes ,  i t  was most p robab le  t h a t  t h e  a n c e s t r a l  Nass and
Skeena R ive rs  f lowed t h r o u g h  t h e  Kalum Va l l e y  t o  K i t i m a t  Arm ( D u f f  e l l
and Souther,  1964) .  S i n c e  t h a t  t i m e ,  i n d i c a t i o n s  a re  t h a t  a t  l e a s t  two

major g l a c i a l  advances and two prolonged h a l t s  occurred i n  t h e  f i n a l
recession o f  t h e  i c e .

Du f fe l  and Souther (1964)  d e s c r i b e  t h e  g l a c i a l  h i s t o r y  as
fo l lows:

During t h e  advance o f  P le is tocene  i c e  t h e  Kalum-Ki t imat
Va l ley  was scoured and most o f  t h e  o r i g i n a l  depos i t s  were
removed. I c e  f i l l e d  t h e  v a l l e y  and moved southward down
K i t ima t  Arm. To w a r d s  t h e  end o f  G l a c i a t i o n  t h e  i c e  r e -
ceded northward and was f o l l owed  i n l a n d  b y  an arm o f  t h e  sea
that  drowned t h e  v a l l e y  up t o  a t  l e a s t  t h e  600- f o o t  con tou r.
I t  i s  n o t  known how f a r  t h e  g l a c i e r  r e t r e a t e d  up  Skeena Va l -
ley  as  no marine depos i t s  have been recognized beyond W i l -
l iams Creek. D u r i n g  t h i s  r e t r e a t  t h e  t h i c k  depos i ts  o f  marine
c lay  were depos i ted.  M e l t i n g  i cebergs  dropped t h e i r  l oad  o f
sand and bou lders  on to  t h e  muddy bot tom where i t  was bu r i ed
along w i t h  t h e  s h e l l s  o f  marine mol luscs .  A l o n g  t h e  margins
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of t h e  e s t u a r y,  d e l t a s  o f  sand and g r a v e l  were b u i l t  on  t o p
of t h e  f i n e r  sed iments  and some o f  t hese  have been preserved

as t e r r a c e s  a long  t h e  v a l l e y  w a l l s  between 600 and 700 f e e t
above sea l e v e l .

The g l a c i a l  r e t r e a t  was f o l l owed  b y  a  r a p i d  advance
which brought  t h e  i c e f r o n t  t o  a  p o i n t  3  m i l e s  sou th  o f
Lakelse where i t  s tagnated i n  a  cu r v i ng  a r c  between Force-
man Ridge and End Lake. A  pro longed h a l t  i n  i c e  movement
fo l lowed,  d u r i n g  which t i m e  t h e  g r e a t  k e t t l e d  p l a i n  sou th
of Lake lse was b u i l t .  T h e  su r face  o f  t h i s  p l a i n  must once
have been a  broad t i d a l  f l a t  a t  t h e  head o f  a  f i o r d .

This pe r i od  o f  s t agna t i on  was f o l l o w e d  by  a  s teady  r e -
cession o f  t h e  g l a c i e r .  A s  t h e  g l a c i e r  r e t r e a t e d  northward
a l ake  must have formed between i t s  nose and t h e  i c e -con tac t
face t h a t  fo rms t h e  no r the rn  edge o f  t h e  p i t t e d  outwash
p la i n .  F o r  a  s h o r t  t i m e  t h i s  l a k e  cont inued t o  d r a i n  sou th -
ward th rough  t h e  sha l l ow  mel twater  channel  near  Onion Lake
but t h e  p resen t  westward dra inage must have been es tab l i shed

sho r t l y  a f t e r  t h e  i c e  receded t o  a  p o i n t  n o r t h  o f  Lake lse
River.  A s  t h e  i c e  receded i t  depos i ted a  t h i n  bou lder  t i l l
which i s  preserved on  t o p  o f  t h e  d e l t a i c  depos i t s  formed
during t h e  e a r l i e r  marine submergence.

A second prolonged h a l t  i n  t h e  recess ion  o f  t h e  i c e  i s
ind icated b y  t h e  i c e -con tac t  f a c e  t h a t  crosses Skeena Va l l e y
east o f  t h e  Ter race  a i r p o r t .  D u r i n g  t h i s  t i m e  t h e  ex tens ive
sand and g r a v e l  depos i t s  n o r t h  o f  Lakelse were l a i d  down.
Unl ike t h e  f l a t  s u r f a c e  o f  t h e  k e t t l e d  p l a i n  south  o f
Lakelse, t h i s  su r face  s lopes  g e n t l y  toward t h e  southwest .
Steeply d i pp ing  f o r e s t  beds a long  t h e  western and southern
perimeter o f  t h e  p l a i n  i n d i c a t e  t h a t  t h e  f l o o d  p l a i n  was
deposited i n  water  t h a t  f l ooded  t h e  Skeena Va l l e y  up t o  a t
leas t  t h e  600- f o o t  con tou r.  A l t h o u g h  no f o s s i l s  have been
found i n  these  depos i t s ,  i t  i s  probable  t h a t  t h e  water  was
an arm o f  t h e  sea extending up Skeena Va l l e y.  T h i s  i s  sug -
gested b y  t h e  n e a r l y  i d e n t i c a l  e l e v a t i o n  o f  t h e  d e l t a s  i n
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t h i s  f l o o d  p l a i n  and t h e  su r face  o f  t h e  p i t t e d  outwash p l a i n

south o f  Lake lse .

1.3 G e o l o g y

The bedrock i n  t h i s  r e g i o n  i s  made up ma in ly  by  rocks  o f  t h e
Coast Range b a t h o l i t h .  T h e y  c o n s i s t  o f  d i o r i t e ,  g r a n o d i o r i t e ,  g r a n i t e
and p o r p h y r i t i c  g r a n i t e  and i n t r u d e  and i n c l u d e  h i g h l y  metamorphosed
l imestones, marb les ,  c h e r t y  q u a r t z i t e s  and a r g i l l i t i e s  o f  p robab le
Tr iass i c  Age (Marsha l l ,  1926 ) .  T h e  b a s i n  i t s e l f  i s  ma in l y  a luv ium and
g l a c i a l  s i l t  deposi ted more r e c e n t l y  i n  t h e  P le is tocene  t i m e .

1.4 H o t  Spr ings

A number o f  h o t  s p r i n g s  occur  on  t h e  eas te rn  s i d e  o f  Lake lse
Lake. T h e  water  produces a  t h i c k  c loud o f  vapour due t o  i t s  temperature
(85°C) and i s  s a i d  t o  c o n t a i n  med ic ina l  va lue  ( v e r y  sma l l  percentage o f
sulphur) ( M a r s h a l l ,  1926) .  T h e  water  chemis t ry  o f  t h e  h o t  s p r i n g s  i s
given i n  Tab le  1 .

1.5 C l i m a t e

The c l ima te  o f  Lake lse Lake area  can be ex t rapo la ted  f rom t h e
records taken  a t  t h e  meteoro log ica l  s t a t i o n  a t  t h e  Ter race  A i r p o r t .  T h e
data repor ted  i n  Tab le  2  was taken  over  a  15 -  19 yea r  p e r i o d  between
1941 -  1970. T h e  da ta  f o r  month ly  hours o f  b r i g h t  sunshine was f o r
three years  and was recorded a t  t h e  K i t i m a t  Towns i te  ( Ta b l e  3 )  ( t w e n t y
miles sou th  o f  t h e  l a k e ) .

The annual mean temperature f o r  t h e  Te r race  A i r p o r t  was 6.0°C
wi th  a  mean d a i l y  maximum o f  9 .9°C and mean d a i l y  minimum o f  2 .4°C.  T h e
annual mean p r e c i p i t a t i o n  f o r  t h e  same pe r i od  was 130.1  cm. A  c o n s i d -
erable percent  o f  t h i s  p r e c i p i t a t i o n  f e l l  as  s n o w f a l l .  Ta b l e s  2  and 3
compare monthly  mean d a i l y  temperature,  month ly  mean t o t a l  p r e c i p i t a t i o n
and r a i n f a l l  and t h e  monthly hours o f  b r i g h t  sunshine (B .C .  Dept .  o f
Ag r i cu l t u re  -  C l imate  Repor ts ) .
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(from SKOGLUND HOTSPRINGSRESORT LTD.,  Te r r a c e ,  B . C . )

mg/1

Ca. 46.6

Mg. 50.2

Na. 320.6
HCO3 43.6
CO3 2.3
SO4 457.2
Cl. 215.9
F. 3.3
Si02 5.6
A l k a l i n i t y  (CaCO3 20.3
TDS 1109.6
T. F e 18.2
T.P. 8.2
L i 10.2

TABLE 1  :  W a t e r  a n a l y s i s  o f  Skoglund Hotspr ings



Ta b l e  2  .  C l i m a t e  D a t a  f o r  L a k e l s e  A r e a  Ta k e n  a t  Te r r a c e  A i r p o r t l

PARAMETER JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR

Mean D a i l y  Te m p e r a t u r e  ° F . 2 1 . 3 30 .3 35.2 42 .3 50.3 57 .2 61 .1 60 .0 53.4 43 .3 32.4 25.9 42.8
Mean D a i l y  Max .  Tempera tu re 2 5 . 7 34.9 41 .5 5 0 . 7 59 .9 66 .8 70 .6 68 .5 60.6 4 8 . 1 35 .8 29 .3 49.4
Mean D a i l y  M i n . Te m p e r a t u r e  ° F . 17 .9 25 .7 28 .8 33 .8 40.5 47 .5 51 .5 51 .5 46.0 38.6 28 .9 22 .5 36.1
Mean R a i n f a l l  ( i n c h e s ) 1.86 2 .35 1.65 1 .93 1 . 5 3 1 .54 2 .32 2 . 2 3 3.89 8.92 4 . 7 7 3 .61 36.6
Mean S n o w f a l l  ( i n c h e s ) 38.4 2 6 . 2 14 .6 5 .4 0 . 2 0 .0 0 . 0 0 .0 0 .0 2 . 1 1 8 . 3 4 1 . 0 14.6
Mean T o t a l  P r e c i p i t a t i o n  ( i n c h e s ) 5 . 7 0 4 . 9 7 3 . 11 2 . 4 7 1 . 5 5 1 . 5 4 2 .32 2 . 2 3 3.89 9 . 1 3 6 .60 7 . 7 1 51.22

YEAR • JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR

1973 47 66 124 157 211 201 217 173 123 62 37 29 1447

1972 40 • 6 1 116 170 207 185 225 151 128 79 36 19 1417

1971 32 65 75 140 262 113 272 178 118 71 23 49 1398

MEAN 39.7 64.0 105.0 1 5 5 . 7 226 .7 1 6 6 . 3 258 .3 167 .3 123 70.7 32 .0 32 .3 1420.7

Ta b l e  3  .  M o n t h l y  H o u r s  o f  B r i g h t  S u n s h i n e  R e c o r d e d  a t  K i t i m a t  To w n s i t e 2

1 B. C .  D e p t .  o f  A g r i c u l t u r e  - -  C l i m a t i c  N o r m a l s  - -  1 9 4 1 - 1 9 7 0 .

2 B .  C .  D e p t .  o f  A g r i c u l t u r e  - -  C l i m a t e  R e p o r t s  - -  1 9 7 1 ,  1 9 7 2  a n d  1 9 7 3 .
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1.6 H y d r o l o g y

Lakelse Lake i s  f e d  b y  t h i r t e e n  sma l l  c reeks .  T h e  main stream

drainage comes f rom Wi l l i ams  Creek. T h e  o u t l e t  i s  v i a  t h e  Lakelse R ive r
which f l ows  t o  t h e  Skeena R i v e r.  A c c o r d i n g  t o  B r e t t  (1950) " l a k e  and
stream l e v e l s  have been found t o  r i s e  more i n  accordance w i t h  hours o f
sun l igh t  ( m e l t i n g  snow) t h a n  w i t h  p r e c i p i t a t i o n ,  a  r e l a t i o n  which i s
gradual ly  supplanted b y  t h e  e f f e c t  o f  p r e c i p i t a t i o n  a lone  w i t h  t h e  p r o g -
ress o f  t h e  seasons i n t o  t h e  l a t e  summer months".

Inland Waters D i r e c t o r a t e  has supp l ied  some d ischarge da ta  f o r
the Lakelse R i v e r  i n  Tab le  4 .

1.7 Ve g e t a t i o n

The vegeta t ion  i n  t h i s  a rea  has been b road ly  c l a s s i f i e d  b y
Kra j ina  (1965) a s  c o a s t a l  western hemlock, based on  macro- c l i m a t i c  and
zonal- s o i l  f e a t u r e s .  A t  l ower  e l e v a t i o n s ,  t h e  watershed c o n s i s t s  ma in ly
of hemlock and spruce w i t h  l e s s e r  amounts o f  cedar,  balsam, p i n e ,
cottonwood and a l d e r .  T h e  t imber  l i n e  extends up t o  approx imate ly
4,000- f o o t  l e v e l .

1.8 F i s h e r i e s  Resource

A l l  f i v e  spec ies  o f  P a c i f i c  sa lmon;  p i n k  (Oncorhynchus gorbuscha),
coho (Oncorhynchus k i s u t c h ) ,  ch inook  (Oncorhynchus tshawytscha) ,  chum
(Oncorhynchus k e t a ) ,  and sockeye (Oncorhynchus nerka)  u t i l i z e  t h e  Lakelse
River watershed t o  some e x t e n t .  T h e  watershed a l s o  suppor ts  a  v a r i e t y
of o t h e r  f i s h  s p e c i e s :  c u t t h r o a t  t r o u t  (Salmo c l a r k i ) ,  ra inbow t r o u t
(Salmo g a i r d n e r i ) ,  D o l l y  Varden char  (Sa l ven l i nus  malma), squawf ish
(Ptychochei lus oregonense), r o c k y  mountain w h i t e f i s h  (Prosopium w i l l i a m -
son i ) ,  peamouth chub (My loche i lus  caur inum),  l a r g e - s c a l e  suckers
(Catostomus macroochei lus) ,  r e d s i d e  sh i ne r s  (Richardsonius  b a l t e a t u s ) ,
threespine s t i c k l e b a c k  (Gasterosleus acu lea tus ) ,  p r i c k l y  s c u l p i n  (Co t tus
asper) and r i v e r  lamprey e e l s  (Lampetra a y r e s i )  ( B r e t t  and P r i t c h a r d ,
1946).

The t e n  year  average salmon a d u l t  escapement (1966-75 i n c l u s i v e )
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1948 - -  -  - - - 460 - - -  -  -

1949 - -  -  - 1300 1160 669 482 372 -  -  -

1950 - -  -  - 608 1390 - - - -  -  -

1954 - -  -  3 4 2 801 1230 931 578 672 1100 -  -

1955 - -  -  3 7 0 468 - - - - -  -  -

Mean 356 817 1260 687 530 522 1100 -

PINK SOCKEYE CHUM COHO CHINOOK

Lakelse R iver2 521,000 373 15,000. 280

Will iams/Sockeye Creeks 4,203 20 520

Shulbuckland Creek 2,090 20 188

Clearwater Creek 170 600

Herman Creek 155 253

To ta l  Watershed 521,355 6,463 413 16,561 280

TABLE 4 :  M O N T H LY  MEAN DISCHARGE I N  CUBIC FEET PER SECOND FOR LAKELSE
RIVER FOR PERIOD OF RECORD1

Year J a n  F e b  M a r  A p r  M a y  J u n  J u l  A u g  S e p t  O c t  N o v  D e c

1 Data prov ided b y  I n l a n d  Waters D i r e c t o r a t e  p u b l i c a t i o n ,  H i s t o r i c a l
Streamflow f o r  B r i t i s h  Columbia, 1974.

TABLE 5 :  L A K E L S E  RIVER WATERSHED TEN YEAR AVERAGE ADULT ESCAPEMENTS'
(1966-1975 i n c l u s i v e ) .

1
ESCAPEMENT FILES DATA, FISHERIES AND MARINE SERVICE, VANCOUVER, B .C .

2 See F igu re  3  f o r  s t ream l o c a t i o n .
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fo r  t h i s  system i s  as  f o l l o w s :  p i n k s  -  521,355; coho -  16,561;
chinook -  280; chum -  413;  sockeye -  6 ,463 ( Ta b l e  5 ) .  T h e  p i n k  salmon
spawn main ly  i n  t h e  Lakelse R i v e r  w h i l e  t h e  sockeye spawn i n  some o f  t h e
t r i b u t a r i e s  o f  Lakelse Lake. S a l m o n i d  beach spawning has n o t  been o b -
served. O t h e r  s m a l l  streams i n  t h e  watershed a r e  o f  min imal  importance
as salmon spawning grounds.

S i n c l a i r  (1974)  r e p o r t e d  t h a t  t h e  Lakelse Lake watershed makes
an approximate annual  c o n t r i b u t i o n  t o  t h e  t o t a l  Skeena salmon escapement
of 56% o f  t h e  p i n k s ,  36% o f  t h e  coho,  9% o f  t h e  chum and 2% o f  t h e  sock -
eye. A d u l t  P a c i f i c  salmon upstream migrants  a r r i v e  i n  t h i s  system dur ing
over lapping t i m e  per iods  (accord ing  t o  spec ies  v a r i a t i o n )  w i t h i n  t h e
time f rame o f  l a t e  J u l y  t o  l a t e  December. T h e  salmonid f r y  emerge f rom
the g r a v e l  i n  l a t e  s p r i n g ,  chum and p i n k  f r y  immediate ly  migra te  down-
stream t o  t h e  sea,  w h i l e  coho,  ch inook ,  sockeye and s tee lhead f r y  r e a r
in  t h e  system year  round ( F o r e s t e r,  1968) .

e The s tee lhead t r o u t  popu la t i on  has been repor ted  t o  be o f  two
d i s t i n c t  spawning s tocks ;  a  l e s s e r  summer r u n  e n t e r i n g  t h e  system i n  l a t e
August t o  e a r l y  October,  (app rox ima te l y  200 f i s h )  a n d  a  w i n t e r  r u n  e n t e r -
ing f rom November t o  January (approx imate ly  700 f i s h )  ( P i n s e n t  and Chudyk,
1973).

1.9 L a n d  Use

Lakelse Lake and i t s  sur rounding watershed i s  used f o r  bo th

commercial and r e c r e a t i o n a l  use.  T h e  p rope r t y  sur rounding t h e  l a k e  i s
used f o r  two  commercial r e s o r t s ,  a  seaplane base,  a  p u b l i c  campsi te and
p icn i c  grounds,  approx imate ly  200 p r i v a t e l y  owned res idences and co t tages
and t h e  remainder under v a r i o u s  forms o f  f o r e s t  t enu re  ( F i g u r e  2 ) .  T h e
lake i t s e l f  i s  used f o r  sewage d i s p o s a l ,  t r a n s p o r t a t i o n ,  w a t e r  supp ly  and
a v a r i e t y  o f  r e c r e a t i o n a l  a c t i v i t i e s .

Apart f rom s e p t i c  sewage dra inage f rom permanent res idences and
the pa rk  s i t e s ,  t h e  o n l y  known p o i n t  source o f  sewage e f f l u e n t  i s  f r om
the Skoglund Hot  Spr ings .  T h i s  source o f  sewage d r a i n s  th rough  a  man
made d i t c h  and i n t o  t h e  l a k e ,  and was sampled as  s t a t i o n  I V  du r i ng  t h i s
survey.



FIGURE 2-LAKELSE LAKE STATUS MAP
PRIVATE—OWNED OR LEASE

Ild!Iddddill RESERVES AND PARKLAND
CONTROLLED B Y  FOREST
INDUSTRY

2 8 t 1 Ta k k e  IBNYT EWA rtg

ONEOWISCERC4IVAC-611DNWD FOR

HERMAN L.

FISHERIES
FIELD
STN.

ENA L.

.END L•. •

TO KITIMAT

SCALE I  inch =  Imile



-  12 -

S i n c l a i r  (1974) p o i n t s  o u t  t h a t  d u r i n g  1973, n e a r l y  88 percent
of t h e  Ter race  household, 8 2  pe rcen t  o f  t h e  K i t i m a t  households and
s l i g h t l y  over  54 percent  o f  P r i nce  Rupert  households v i s i t e d  Lakelse Lake
f o r  r e c r e a t i o n a l  purposes. I n  a d d i t i o n ,  t h e  l a k e  prov ided an  impor tan t
camping o r  r e s t i n g  area  f o r  non- res iden ts  d u r i n g  t h e  summer.

2. CURRENT STUDIES

During t h e  e a r l y  1970 's  i t  became apparent  t o  t h i s  Serv i ce  t h a t
i n  t h e  Lakelse Lake watershed t h e r e  were seve ra l  e x i s t i n g  and proposed
land and water  use c o n f l i c t s .  T h e s e  increased l a n d  use problems con -
s is ted  o f  m in ing ,  l o g g i n g ,  t r ansm iss ion  l i n e s ,  a g r i c u l t u r e ,  r e c r e a t i o n a l
a c t i v i t i e s ,  permanent res idences,  and sewage, a l l  o f  wh ich a f f e c t ,  i n
var ious ways, t h e  f i s h e r i e s  resources .

To r e s o l v e  some o f  these  e x i s t i n g  and p o t e n t i a l  c o n f l i c t s  t h e
Fisher ies  Serv i ce  i n i t i a t e d  a  s tudy  t o  i d e n t i f y  p r i o r i t i e s  and serve  as
a gu ide l i ne  f o r  t hese  a n d  o t h e r  watersheds. T h i s  s t u d y,  b y  S i n c l a i r ,
was pub l ished  i n  1974 and was presented t o  t h e  Regional  D i s t r i c t  as  a
m u l t i p l e  use concept  f o r  i n t e g r a t e d  management o f  t h i s  l a k e .

Since t h e  p u b l i c a t i o n  o f  t h i s  r e p o r t  i t  became apparent  t h a t
some o f  t h e  b i o l o g i c a l  s t u d i e s  shou ld  be  expanded t o  f u r t h e r  inc rease
and document t h e  knowledge o f  t h i s  l a k e  bas in .  T h e r e f o r e  due t o  t h e
cont inua l  e f f e c t  upon t h e  f i s h e r i e s  resou rce  a  second b i o l o g i c a l  -
l imno log ica l  s t u d y  o f  Lakelse Lake was undertaken.  T h e  parameters used
to document t h e  t r o p i c  l e v e l  and t h e  b i o l o g i c a l  p roduc t ion  a re  o u t l i n e d
below:

2.1 L a k e  Morphometry

Morphometric parameters a r e  o f  p r imary  concern i n  most aqua t i c
hab i ta t s .  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  o f  a  l a k e  can i n f l u e n c e  t h e
b i o l o g i c a l  and chemical  environment t h u s  a f f e c t i n g  t h e  l a k e  p r o d u c t i v i t y
(Rawson, 1955) .
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2.2 W a t e r  Chemistry

Water chemis t ry  i n f l u e n c e s  t h e  b a s i c  components o f  any n a t u r a l
waters the reby  a f f e c t i n g  t h e  n a t u r a l  p r o d u c t i v i t y.  T h i s  s t u d y  at tempts
to cha rac te r i ze  t h e  water  chemis t ry  o f  Lake lse Lake d u r i n g  1974 -  1975.

2.3 P h y t o p l a n k t o n

Phytoplankton a re  t h e  p r imary  u t i l i z e r s  o f  n u t r i e n t s  and a r e
the consequent ia l  p r imary  food  organisms. T h e s e  p r imary  producers,  b y
u t i l i z i n g  l i g h t  and n u t r i e n t s ,  i n i t i a t e  and s u s t a i n  t h e  t r o p h i c  l e v e l  o f
the b i o l o g i c a l  community. T h e  a lgae  p roduc t ion  as  w e l l  as  i n f l u e n c i n g
the q u a n t i t y  o f  secondary p roduc t ion ,  may a l s o  e f f e c t  t h e  q u a l i t y  o f  t h e
water and t h e  f i s h e r y.

2.4 Z o o p l a n k t o n

Zooplankton a r e  t h e  second t r o p h i c  l e v e l  i n  an aqua t i c  system.
They a r e  u s u a l l y  in terdependent  upon t h e  phytop lankton and a re  an
essen t ia l  l i n k  i n  t h e  food  cha in  t o  t h e  f i s h e r y.

2.5 Z o o b e n t h o s

Zoobenthos r e f e r s  t o  those  i n v e r t e b r a t e s  t h a t  i n h a b i t  t h e
bottom sediments o f  a q u a t i c  systems. T h i s  ben th i c  community con t r i bu tes
an impor tan t  r o l e  i n  t h e  ecosystem. Q u a n t i t y  and q u a l i t y  o f  zoobenthos
are a l s o  good i n d i c a t o r s  o f  t h e  genera l  p r o d u c t i v i t y  o f  a  water  body.

2.6 A q u a t i c  Vege ta t ion

The l u x u r i a n t  growth o f  p l a n t s  i n  a  l a k e  i s  caused by
enrichment o f  n u t r i e n t s  i n t o  t h e  l a k e .  A  s tudy  o f  a q u a t i c  p l a n t s  i s
there fore  a  f u r t h e r  i n d i c a t i o n  o f  l a k e  p r o d u c t i v i t y.

2.7 T r o p h i c  Leve l

The e u t r o p h i c a t i o n  o f  n a t u r a l  waters  and t h e  ensuing d e t e r i o r -
a t ion  o f  t h e  water  q u a l i t y  i s  an  i nc reas ing  problem i n  developed c o u n t r i e s .
This s tudy  w i l l  a t tempt  t o  e s t a b l i s h  t h e  t r o p h i c  l e v e l  o f  Lakelse Lake.
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3. METHODS

3.1 Morphometry  o f  Lake lse  Lake

The ba thymet r ic  map o f  Lake lse  Lake was prepared f r om  sonar
t ransects between shore s t a t i o n s  l oca ted  on  a  topograph ic  map. T h e  l a k e
ou t l i ne  map was enlarged t o  a  sca le  o f  3 .75  inches  t o  t h e  m i l e .  T h e
ho r i zon ta l  c o n t r o l  was achieved us ing  a  range f i n d e r  between shore
s ta t i ons .  A  Furuno FG 200 sounder was c a l i b r a t e d  us ing  a  sounding l i n e .
Repl icate sonar  t r a n s e c t s  were made and s e v e r a l  h o r i z o n t a l  c o n t r o l  mea-
surements were ob ta ined.  A  t o t a l  o f  50  t r a n s e c t s  were obta ined on  t h e
lake.

General morphometric parameters f o r  Lake lse Lake were obta ined
in  t h e  f o l l o w i n g  manner. A r e a s  o f  wa te r  were c a l c u l a t e d  us ing  a  p o l a r
planimeter and a  d o t  g r i d  measurement. S h o r e l i n e  l eng ths  were d e t e r -
mined f r om  an a l t i m e t e r  c a l i b r a t e d  t o  Water Survey o f  Canada benchmark
numbers 1871 J  and 1872 J .  L a k e  volumes o f  con tour  d e l i m i t e d  segments
were c a l c u l a t e d  on  a  Hewlett-Packard p l o t t e r  b y  t h e  equa t ion  ( 1 )  be low
and t h e  b a s i n  volume determined b y  summation.

where

(1) V  =  ( a 1  +  a2 +  / a l  . a2) (Hutch inson  1957)

V =  volume i n  cub i c  f e e t
h = dep th  between contours  i n  f e e t

a1 =  area  o f  con tour  1  i n  square f e e t

a2 =  a rea  o f  con tou r  2  i n  square f e e t .

Shorel ine development f a c t o r  was c a l c u l a t e d  f r om fo rmu la  ( s )  be low:

where
(2) SDF =

2 A i r
(Hutchinson 1957)

SDF =  s h o r e l i n e  development f a c t o r
S =  l e n g t h  o f  s h o r e l i n e  i n  m i l es
A = a rea  o f  l a k e  i n  square mi les.
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Mean depth was determined us ing  t o t a l  volume and su r face  area
of wa te r.  Maximum depth was taken  d i r e c t l y  f rom t h e  con tour  map. T h e

mean r a t e  o f  f l o w  o f  wa te r  a t  t h e  o u t l e t  has n o t  been con t inuous ly  mon-
i t o red .  T h e  est imated f l o w  was ex t rapo la ted  f r om t h e  a v a i l a b l e  da ta

f o r  t h e  years  1949-1950, 1954,  1955 ( Ta b l e  4 ) .  F o r  c a l c u l a t i o n  o f  t h e
lake exchange t i m e ,  t h e  complete mix ing  o f  t h e  l a k e  water  was assumed.

3.2 W a t e r  Discharge f rom Lakelse Watershed

O

There i s  l i m i t e d  i n f o r m a t i o n  a v a i l a b l e  concerning t h e  d i s -
charge o f  water  f rom t h e  Lakelse watershed. W a t e r  Survey o f  Canada f l o w
data a r e  recorded f o r  o n l y  seven months. N o  d ischarge i n f o r m a t i o n  i s
ava i lab le  f o r  t h e  w i n t e r  months, November t o  March. T h e r e f o r e ,  i n  o rde r
to compute t h e  l a k e  wa te r  exchange t i m e ,  wh ich  r equ i r es  knowledge o f
discharge, i n f o r m a t i o n  was ex t rac ted  f r om  t h e  Kitsumkalum watershed.
This r i v e r  a l though i t  i s  s i x  t imes  a s  l a r g e ,  was se lec ted  on  t h e  bas i s
o f :

a) t h e  a v a i l a b i l i t y  o f  annual  i n f o r m a t i o n ,
b) t h e  c l i m a t i c  c o m p a r a b i l i t y,
c) t h e  phys iograph ic  s i m i l a r i t i e s  and
d) i t s  geographic p r o x i m i t y  t o  t h e  Lakelse R i ve r  system.

3.3 Macrophy tes

The o b j e c t i v e s  o f  t h i s  su rvey  were t o  desc r ibe  t h e  l a k e  macro-
vegeta t ion and t o  es t ima te  t h e  t o t a l  p l a n t  coverage. S i n c e  l u x u r i a n t
p lan t  growth i s  a  s i g n  o f  e u t r o p h i c  water  q u a l i t y ,  t h e  survey  r e s u l t s
were used as  a  q u a l i t a t i v e  i n d i c a t o r  o f  l a k e  p r o d u c t i v i t y.

Two independent surveys as  descr ibed b y  Kershaw 1971 and Wood
1975, were undertaken. T h e  f i r s t  s u r v e y  cons is ted  o f  a  scuba d i v e r s
t ransvers ing t h e  e n t i r e  l a k e  on  t w e n t y - f i v e  predetermined t r a n s e c t
l i nes .  A n  es t imate  o f  t o t a l  p l a n t  cover  was assessed b y  bo th  d i v e r s
and re layed  t o  a  t h i r d  p a r t y  who p l o t t e d  t h e  coverage on a  depth contour
map. V a r i o u s  coverage es t imates  were photographed w i t h  i n f r a r e d  f i l m
and checked f o r  accuracy.  T h e  s h o r e l i n e  was comple te ly  photographed a t
+ 100 f e e t  f rom which s h o r e l i n e  coverage was assessed. S a m p l e s  o f  each
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p lan t  were c o l l e c t e d  and submi t ted  t o  t h e  l a b o r a t o r y  f o r  i d e n t i f i c a t i o n .

The second method cons is ted  o f  assessing t h e  abundance (number)
and coverage o f  an  area.  T h i s  method requ i r ed  t h a t  f o r t y  quadra ts ,  each

100 square meters,  were randomly l oca ted  i n  Lakelse Lake. S c u b a  d i v e r s
were requested t o  count  t h e  number o f  p l a n t s  b y  spec ies and grouping w i t h -
in  each quadrat  and es t ima te  t h e  coverage.

3.4 W a t e r  Chemistry

Nine water  chemis t ry  sampl ing s t a t i o n s  were es tab l i shed  on
Lakelse Lake,  Lake lse  R i v e r  and t h e  major  t r i b u t a r i e s ,  ( F i g u r e  3 ) .  T h e
s ta t ions  were monitored 7  t i m e s  between December 1974 t o  October 1975.

Samples were c o l l e c t e d  w i t h  a  Nansen water  sampler and shipped
in  da rk ,  i c e  packed coo le r s  t o  t h e  chemis t ry  l a b o r a t o r y,  Department o f
the Environment,  F i s h e r i e s  and Marine Se rv i ce ,  Vancouver,  B .  C .  Samp les
were g e n e r a l l y  analyzed w i t h i n  24 hours  o f  c o l l e c t i o n .  F o r  d e t a i l e d
methods see Labora tory  Manual, F i s h e r i e s  Serv i ce  -  Environmental
Pro tec t ion  Serv ice ,  P a c i f i c  Reg ion,  1974.

Add i t i ona l  samples were taken  on February 1975, June 1975 and

August 1975 i n  o rde r  t o  assess t h e  water  q u a l i t y  o f  t h e  p r e c i p i t a t i o n .
The February sample cons is ted  o f  snow c o l l e c t i o n  ( f r o m  S t a t i o n  I I I )  i n t o
large p l a s t i c  bags,  k e p t  f r o z e n  and re tu rned  t o  Vancouver Laboratory  f o r
ana lys is .  T h e  June and August samples were r a i n  water  c o l l e c t e d  i n t o  a
water sampl ing b o t t l e  us ing  a  l a r g e  screened f u n n e l .  B o t h  these samples
were c o l l e c t e d  ( a t  S t a t i o n  V I I I )  o v e r  one n i g h t  each and sen t  t o  t h e
chemistry l a b o r a t o r y  f o r  a n a l y s i s .

3.5 P h y t o p l a n k t o n

Three samples were c o l l e c t e d  i n  a  250 m l  b o t t l e  f r om 0 .5  meters
depth and preserved i n  L u g o l ' s  s o l u t i o n .  T h e  a lgae  were i d e n t i f i e d  and
enumerated us ing  t h e  Utermohl techn ique .  B i o m a s s  was est imated b y
m u l t i p l y i n g  volume b y  number o f  c e l l s  p e r  u n i t  volume. T h i s  method i s
described i n  Vo l lenweider  (1969) .  S a m p l e s  were c o l l e c t e d  f rom one l a k e
s ta t i on .
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Figure 3 Lakelse Lake sampling stations, 1974-75.
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3 .6  Z o o p l a n k t o n

Data w e r e  c o l l e c t e d  b e t w e e n  F e b r u a r y  a n d  A u g u s t  1 9 7 5  a t  t w o

s t a t i o n s  o n  L a k e l s e  L a k e  ( F i g u r e  3 ) .  T e n  m e t e r  v e r t i c a l  h a u l s  w e r e  made

at  e a c h  s t a t i o n  u s i n g  a  s i n g l e  n e t  w i t h  a  mou th  d i a m e t e r  o f  2 5  cm.  a n d  a

pore o p e n i n g  o f  7 7  u .  T h e  r e s u l t s  a r e  e x p r e s s e d  a s  i n d i v i d u a l s  p e r  l i t r e .

Cor respond ing  i n d i v i d u a l s  p e r  cm2 v a l u e s  a r e  i d e n t i c a l ,  s i n c e  h a u l s  w e r e

taken f r o m  d e p t h s  o f  1 0  m e t e r s .  T h e  f i g u r e  g i v e n  f o r  e a c h  s p e c i e s  r e p -

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

3.7 Z o o b e n t h o s

The s u r v e y  was c o n d u c t e d  d u r i n g  J u n e  1 9 7 6 .  T h e  s a m p l e  s i t e  was

l o c a t e d  a t  S t a t i o n  I I I ,  a n d  a  s e r i e s  o f  d r e d g i n g s  w e r e  c o l l e c t e d  f r o m

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

0 S e d i m e n t s  w e r e  f i e l d  s i e v e d  u s i n g  a  N i t e x  n y l o n  n e t  ( 4 0 0  u  mesh) a n d  t h e

r e s i d u e  p r e s e r v e d  i n  5  t o  7% f o r m a l i n .  L a b o r a t o r y  samp les  w e r e  r i n s e d

o v e r n i g h t  t o  remove  f o r m a l i n  and  s o r t e d  w i t h  a s t e r i o m i c r o s c o p e .  O r g a n i s m

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

depending u p o n  s i z e  o f  t h e  spec imen .  C o p e p o d a ,  C l a d o c e r a ,  O s t r o c o d a  a n d

o t h e r  s m a l l  ( < 4 0 0  u )  s p e c i e s  w e r e  n o t  enumera ted  because  t h e y  w e r e  n o t

sampled q u a n t i t a t i v e l y  i n  t h e  f i e l d  s e i n i n g  n e t .

4. RESULTS

4 .1  M o r p h o m e t r y  o f  L a k e l s e  L a k e

R e s u l t s  o f  t h e  m o r p h o m e t r i c  p a r a m e t e r s  o f  L a k e l s e  L a k e  a r e  r e -

p o r t e d  i n  Ta b l e  6 ,  a  c o m p a r i s o n  t o  t h e  o r i g i n a l  s u r v e y  b y  B r e t t  1 9 5 0  i s

g i v e n  i n  Ta b l e  7 .  T h e  b a t h y m e t r i c  map p r e p a r e d  f r o m  t h i s  s u r v e y  i s  p r e -

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

by c o n t o u r s  i s  p r e s e n t e d  i n  Ta b l e s  8  a n d  9 .

D u r i n g  t h e  b a t h y m e t r i c  s u r v e y ,  s p e c i a l  e f f o r t  was  made u s i n g

the s o u n d e r  t o  l o c a t e  t h e  b o u n d a r i e s  o f  t h e  May 2 5 ,  1 9 6 2  l a n d s l i d e  i n t o

Lake l se  L a k e .  L o c a t i o n  o f  t h e  s l i d e  was  v e r y  o b v i o u s  o n  t h e  s o u n d i n g

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



TABLE 6 :  M O R P H O M E T R I C  PARAMETERS O F  L A K E L S E  L A K E ,  1 9 7 6 .

L a k e l s e  L a k e

1 . T o t a l  a r e a  -  a c r e s 3 , 5 0 0  ( 1 4 1 6  h a . )

2 . M a x i m u m  d e p t h  -  f e e t 104 ( 3 2  m e t r e s )

3 . Mean d e p t h  -  f e e t 2 8 . 2 ( 8 . 6  m e t r e s )

4 . Vo l u m e  -  a c r e  f e e t 9 8 , 9 0 0  ( 1 . 2  x  1 0 8  c u .  m . )

5 . F l o w ,  m e a n  m o n t h l y *

c f s  t o  t h e  l a k e 704 ( e s t i m a t e d )

c f s  a t  t h e  S k e e n a  R i v e r 764 ( e s t i m a t e d )

6 . E x c h a n g e  t i m e  -  d a y s 69

7 . Number  o f  i s l a n d s 0

8 . S h o r e l i n e  l e n g t h  -  m i l e s 1 6 . 7 ( 2 6 . 8 7  k m . )

9 . S h o r e l i n e  d e v e l o p m e n t 1 . 8 3

1 0 . A l t i t u d e  -  f e e t 237 ( 7 2 . 2  m . )

* See s e c t i o n  4 . 2
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1950* 1976

Area ( s q .  m i l e s )
(ha.)

5.47
1416

5.47
1416

Maximum depth ( f t . ) 98 104
(m.) 29.87 31.7

Mean depth ( f t . ) 24 28.2
(n . ) 7.32 8.6

Volume ( c u .  y d s . ) 141.3 x  1066 159.5 x  106
(cu. m . ) 108 x  10 121.9 x  106

Shorel ine development 1.83 1.83

Elevat ion ( f t . ) 220 237

TABLE 7 :  C o m p a r i s o n  o f  morphometric parameters on  Lakelse Lake
between 1950 and 1976.

67.06 7 2 . 2

* B r e t t  1950
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TABLE 8 :  Vo l u m e  o f  water  between l a k e  contours

Depth-Feet V o l u m e -Acre f e e t

0 -  5  =  1 6 , 6 4 9
5 -  10 =  1 4 , 9 3 1

10 -  15 =  1 2 , 8 7 8
15 -  20  =  1 0 , 8 6 4
20 -  25 =  9 , 0 4 1
25 -  30 =  7 , 0 7 6
30 -  35 =  5 , 6 2 3
35 -  40  =  4 , 6 9 3
40 -  45 =  3 , 8 1 2
45 -  50 =  3 , 0 4 6
50 -  55 =  2 , 4 4 7
55 -  60 =  1 , 9 9 7
60 -  65 =  1 , 5 6 8
65 -  70 =  1 , 1 8 4
70 -  75 =  9 5 0
75 -  80 =  7 5 7
80 -  85 =  5 7 7
85 -  90 =  4 2 3
90 -  95 =  2 8 1
95 -  100 =  1 0 2

100 -  104 =  0 . 6

To t a l  o f  Lake 98,899.6 ( 1 . 2  x  108 cu .m. )
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TABLE 9 :  T o t a l  a rea  o f  Lake lse  Lake b y  l a k e  con tour

F.T.
SHORE A C R E A G E  H E C T A R E

fP

5 3 5 0 0 . 9 4  1 4 1 6 . 7 6

10 3 1 6 1 . 3 6  1 2 7 9 . 3 3

15 2 8 1 4 . 5 0  1 1 3 8 . 9 7

20 2 0 0 6 . 0 7  8 1 1 . 8 2

25 1 6 1 7 . 3 3  6 5 4 . 5 0

30 1 2 2 2 . 2 1  4 9 5 . 6 0

35 1 0 2 9 . 6 6  4 1 6 . 6 8

40 8 5 0 . 3 1  3 4 4 . 1 0

45 6 7 7 . 7 9  2 7 4 . 2 8

50 5 4 3 . 0 5  2 1 9 . 7 6

55 4 3 7 . 4 5  1 7 7 . 0 3

60 3 6 2 . 3 4  1 4 6 . 6 3

65 2 6 7 . 2 0  1 0 8 . 1 3

70 2 0 7 . 5 7  8 3 . 9 9

75 1 7 2 . 4 8  7 0 . 0 0

80 1 3 0 . 6 4  5 2 . 8 7

85 1 0 0 . 6 0  4 0 . 7 1

90 6 9 . 6 5  2 8 . 1 9

95 4 3 . 7 0  1 7 . 6 8

100 4 . 1 0  1 . 6 6
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in fo rmat ion  was c r o s s  re fe renced  u s i n g  a  hand dredge and examining t h e

re t r i eved  m a t e r i a l s .  T h e  n a t u r a l  l a k e  s u b s t r a t e  was ma in l y  f i n e  mud-

c lay  s i l t  whereas t h e  s l i d e  m a t e r i a l  was ma in l y  g r a v e l  and a  l a r g e  amount
of o rgan i c  d e b r i s .  T h e  boundar ies a r e  presented i n  F igu re  4  and t h e

area es t imated ( u s i n g  a  d o t  g r i d )  t o  be  285 ha /ac res  o f  s l i d e  m a t e r i a l s .

4.2 A n n u a l  Discharge f r om  Lakelse Lake

The mean annual  d ischarge  on  t h e  Lakelse R i v e r  was e x t r a -
polated f r o m  t h e  Kitsumkalum R i v e r  on  t h e  b a s i s  o f  d ra inage  a rea .  M e a n

annual wa te r  y i e l d  f r om  t h e  Kitsumkalum system was computed a t  4  c f s  p e r
square m i l e  o f  d ra inage  a rea ,  Ta b l e  10 .  T h e  d ra inage  a rea  o f  Lake lse

River was t h e n  measured a t  191 square m i l e s ,  wh i ch  would g i v e  an  e s t i -
mated annua l  d ischarge  o f  763 c f s .  E s t i m a t i n g  t h e  d i r e c t  d ra inage i n t o

the l a k e  o f  176 square m i l e s  would g i v e  mean annual  l a k e  o u t f l o w  o f
approximately 704 c f s .  T h e  l a k e  exchange was t h e n  computed a t :

Lake Volume 9 8 9 0 0  a c r e  f e e t -  0 .19  y r s .Discharge 5 0 8 7 8 0 *  a c r e  f e e t / y r . (71 days)
* w h e r e  f l o w  o f  704 c f s  =  1394 acre fee t

over 24  hours

or =  508780 ac re  f t . / y r .

The t h e o r e t i c a l  l a k e  exchange o f  0 . 1 9  years  o r  71  days i s  based
on a  mean f l o w  t h roughou t  t h e  y e a r.  H o w e v e r,  s i n c e  n a t u r a l  r i v e r  d i s -
charge i s  n o t  cons tan t  a  more accura te  es t ima te  was at tempted u s i n g
accumulated l a k e  d ischarge  b y  month t o  mean l a k e  wa te r  volume. T h i s
f i g u r e  shows t h a t  t h e  l a k e  does n o t  comple te ly  exchange every  71 days

(5 t i m e s  p e r  yea r )  a s  t h e  computed exchange i n d i c a t e s .  F i g u r e  10  shows
the l a k e  exchanges f o u r  t imes  d u r i n g  t h e  l a t e  s p r i n g  t o  summer p e r i o d
(6 months) and  o n l y  once d u r i n g  t h e  remain ing  f a l l  t o  s p r i n g  p e r i o d
(6 months) ,  F i g u r e  5 .

4.3 A q u a t i c  Mac rophy tes

The survey was conducted d u r i n g  August  1975. T h e  overv iew
survey by  t h e  d i v e r s  was completed s u c c e s s f u l l y,  however,  t h e  second
technique, was o n l y  p a r t i a l l y  success fu l  due t o  t h e  extreme l a b o u r



FIGURE 4  -  APPROXIMATE A R E A PRESENTLY AFFECTED BY THE
1962 SLIDE INTO LAKELSE LAKE



TABLE 1 0  M E A N  MONTHLY D I S C H A R G E  O F  L A K E L S E  A N D  K I T S U M K A L U M  S Y S T E M S .

K i t s u m -
K a l u m l
R i v e r

c f s

L a k e l s e 2
R i v e r

c f s

L a k e l s e  R . 2
c f s

E x t r a p o l a t e d

D i s c h a r g e 3
c f s
f r o m

L a k e l s e  L .

D i s c h a r g e
f r o m

L a k e l s e  L .
A c r e - F e e t

A c c u m u l a t e d
L a k e l s e  L a k e

D i s c h a r g e
A c r e - F e e t

J a n u a r y 1 3 3 0 - 2 3 2 . 9 2 1 4 . 2 1 2 8 5 7 1 2 8 5 7

F e b r u a r y 1 0 8 0 - 1 8 9 . 1 1 7 4 . 0 1 0 4 4 0 2 3 2 9 7

M a r c h 438 - 7 6 . 7 7 0 . 6 4 2 3 4 2 7 5 3 1

A p r i l 1 9 3 0 3 5 6 3 3 8 . 0 3 1 0 . 9 1 8 6 5 7 4 6 1 8 8

May 6 2 5 0 817 1 0 9 4 . 6 1 0 0 7 . 0 6 0 4 2 0 1 0 6 6 0 8

J u n e 1 0 1 0 0 1 2 6 0 1 7 6 8 . 8 1 6 2 7 . 3 9 7 6 3 9 2 0 4 2 4 7

J u l y 8 4 0 0 687 1 4 7 1 . 1 1 3 5 3 . 4 8 1 2 0 4 2 8 5 4 5 1

A u g u s t 6 6 2 0 5 3 0 1 1 5 9 . 4 1 0 6 6 . 6 6 3 9 9 7 3 4 9 4 4 8

S e p t e m b e r 5 2 1 0 5 2 2 9 1 2 . 4 8 3 9 . 4 5 0 3 6 6 3 9 9 8 1 4

O c t o b e r 5 0 8 0 11 0 0 8 8 9 . 7 8 1 8 . 5 4 9 11 0 4 4 8 9 2 4

N o v e m b e r 3 6 6 0 - 6 4 0 . 9 5 8 9 . 7 3 5 3 8 2 4 8 4 3 0 6

D e c e m b e r 2 1 2 1 - 3 7 1 . 5 3 4 1 . 7 2 0 5 0 3 5 0 4 8 0 9

Mean 4 3 6 0 763 702

D r a i n a g e A r e a 1 0 9 0 1 9 1 1 9 1 1 7 5 . 7 1 7 5 . 7 1 7 5 . 7

F r o m  W a t e r  S u r v e y  o f  C a n a d a .  I n l a n d  W a t e r s .  H i s t o r i c a l  S t r e a m  F l o w
S u r v e y ,  B r i t i s h  C o l u m b i a ,  1 9 7 4 .

2 E x t r a p o l a t e d  f r o m  K i t s u m k a l u m  R i v e r  d i s c h a r g e  u s i n g  t h e  r a t i o  o f  4  c f s
p e r  s q u a r e  m i l e  o f  d r a i n a g e  b a s i n .

3 D i s c h a r g e  f r o m  L a k e l s e  L a k e s  i s  9 2 %  o f  t o t a l  w a t e r s h e d .
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r e q u i r e m e n t .  T h e  second  t e c h n i q u e  was c a n c e l l e d  a f t e r  f i v e  q u a d r a t s

were examined a n d  t h e  r e s u l t s  p r e s e n t e d  a r e  t h o s e  o f  t h e  f i r s t  m e t h o d .

A samp le  o f  e a c h  p r e d o m i n a n t  a q u a t i c  m a c r o p h y t e  o b s e r v e d  i n

Lake lse  L a k e  was r e t u r n e d  t o  Va n c o u v e r  l a b o r a t o r y  a n d  k e y e d  t o  g e n u s .  A

l i s t  o f  t h e s e  p l a n t s  i s  p r e s e n t e d  i n  Ta b l e  11 .  F r o m  d i v e r  e s t i m a t e s  t h e

dominant  s p e c i e s  t h r o u g h o u t  t h e  l a k e  w e r e  E l o d e a  a n d  Po tamogeton .

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

l i n e  a n d  a r e  p r e s e n t e d  i n  F i g u r e  6 .  I t  i s  a p p a r e n t  f r o m  t h i s  f i g u r e  t h a t

macrophytes a r e  abundan t  t o  a p p r o x i m a t e l y  t h e  1 5  f o o t  c o n t o u r .  P l a n t

l i f e  was  v e r y  s p a r c e  a f t e r  t h e  2 0  f o o t  d e p t h .  I n  some a r e a s ,  e s p e c i a l l y

the s o u t h  e n d  o f  t h e  l a k e ,  t h e  p l a n t s  w e r e  e x t r e m e l y  dense  a n d  a  l a r g e

degree o f  p l a n t  o v e r l a p p i n g  was  e v i d e n t .  A l s o ,  d u e  t o  t h e  s a m p l i n g  t e c h -

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

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

F i g u r e  6  i s  t h e r e f o r e  a  v e r y  c o n s e r v a t i v e  e s t i m a t e .

The w e s t  s i d e  o f  t h e  l a k e  was  c h i e f l y  v e g e t a t e d  w i t h  a  t h i n

band o f  b u l l r u s h e s  ( S c i r p u s  s p . )  w h i c h  g r e w  t o  a  maximum d e p t h  o f  5  f e e t .

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

to  t h e  s t r o n g  wave a c t i o n  and  t h e  p r e v a i l i n g  w i n d .  T h e  W i l l i a m s  C r e e k

bay c o n t a i n e d  a  s u b s t a n t i a l  number  o f  a c q u a t i c  m a c r o p h y t e s .  T h e  p r e d o m -

i n a n t  p l a n t  i n  t h i s  a r e a  was E l o d e a .  O n  t h e  e a s t e r n  s h o r e  some b u l l r u s h e s

( S c i r p u s  s p . )  a n d  c a t t a i l s  ( Ty p h a  s p . )  g r o w  i n  i s o l a t e d  b a y s  h o w e v e r,

macrophyte  g r o w t h  i s  g e n e r a l l y  s p a r c e .  T h i s  i s  l i k e l y  d u e  t o  t h e  h e a v y

land  u s e  o n  t h e s e  s h o r e l i n e s .  T h e  s o u t h e r n  s h o r e l i n e  i s  s h e l t e r e d  f r o m

most w i n d s  a n d  i s  r e l a t i v e l y  s h a l l o w .  T h i s  a r e a  h a s  t h e  g r e a t e s t  c o v e r -

age a n d  t h e  g r e a t e s t  d i v e r s i t y  o f  m a c r o p h y t e s  i n  t h i s  l a k e .  T h e  m o s t

dominant  p l a n t s  i n  number  a n d  c o v e r a g e  w e r e  i d e n t i f i e d  a s  Po tamoge ton  s p .

and E l o d e a  s p .

4 .4  W a t e r  C h e m i s t r y

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

Lake a r e  r e c o r d e d  i n  Ta b l e  1 2 .  A  summary o f  t h e  a n n u a l  r a n g e  f o r  a l l

chemica l  p a r a m e t e r s  a r e  r e c o r d e d  i n  Ta b l e  1 3 .  S t a t i o n  l o c a t i o n s  a r e

i n d i c a t e d  o n  F i g u r e  3 .  A  c o m p a r i s o n  w i t h  o t h e r  Skeena R i v e r  l a k e s  i s
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TABLE-11 :  L i s t  o f  predominant aqua t i c  p l a n t s
observed i n  Lakelse Lake, 1975.  .

Potamogeton sp .

Elodea sp .

Nuphar sp .

Scirpus sp .  ( b u l l r u s h )

O

Myriophyl lum sp .

S a g i t t a r i a  sp .  (arrowhead)

Chara sp ,

Typha l a t i f o l i o  L .  ( c a t - t a i l )



TABLE 12: CHEMICAL ANALYSIS OF LAKE SE LAKE WATER 1974 -  1975

STATION I  DEPTH
NUMBER M  P . pH

COND.3
mmho/cm

TR
mg/1

NFR
mg/1

HARDNESS N a
mg/1 CaCO3 mg/1

K M g
mg/1 mg/1

Ca
mg/1

Cl
mg/1

SO4
mg/1

Si
mg/1

NH3
mg/1

NO2
mg/1

NO3
mg/1

OP
mg/1

TP
mg/1

I I  0 . 5  4 . 0 - - 41 - 21 2.0 0.52 0.77 7.0 3.0 5 2.7 - <.005 0.01 <.005 0.02
I I I  0 . 5  4 . 0 - 65 26 4.5 0.50 0.83 8.2 6.9 10 2.7 0.02 <.005 0.01 <.005 0.026

10.0 3 . 2 - - - - - - - - - - - - - - - - -
IV 0 . 5  6 . 2 - 265 - 36 44.0 1.10 1.40 13.0 16.5 65 6.4 0.04 <.005 0.01 0.005 0.034
V 0 . 5  3 . 5 - - 21 - 18 0.84 0.33 0.48 6.3 0.8 <5 2.7 <.01 <.005 0.04 <.005 <.01
V I I  0 . 5  3 . 8 - 24 - 26 0.98 0.38 0.72 9.0 1.7 <5 2.8 <.01 <.005 0.02 <.005 <.01
IX 0 . 5  3 . 0 - 22 - 15 0.95 0.23 0.36 5.4 <5 2.7 <.01 <.005 0.02 <.005 <.01

DATE -  FEBRUARY 3,  1975
I I I  0 . 5  0 . 2 7.2 55 54 <10 23 2.4 0.66 0.72 7.9 2.6 5 2.7 0.02 <.005 0.05 <.005 0.02

2 0 . 5 -
4 0 . 6
7 1 . 0

20 3 . 5 -
V 0 . 5  0 . 5 7.4 51 54 <10 22 1.2 0.42 0.66 7.9 5 3.1 , <0.01 <.005 0.04 <.005 <.01
V I I  0 . 5  0 . 5 7.2 64 71 <10 28 1.6 0.33 0.82 10.0 - 5 3.1 <0.01 <.005 0.04 <.005 <.01
V I I I  0 . 5  0 . 2 7.3 34 53 <10 14 1.0 0.27 0.47 5.0 - 5 3.2 <0.01 <.005 <0.01 <.005 <.01
IX 0 . 5  0 . 2 7.2 38 57 <10 16 0.9 0.29 0.35 • 5.9 - 5 - <0.01 <.005 0.04 <.005 <.01

IAKELSE IAKE

DATE -  DECEMBER 11, 1974
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STATION
NUMBER

DEPTH
M

TEMP.
oc pH

COND. 3  T R
Ilmho/cm m g / 1

NFR
mg/1

HARDNESS N a
mg/1 CaCO3 mg/1

K M g
mg/1 mg/1

Ca
mg/1

Cl
mg/1

s04
mg/1

Si
mg/1

NH3
mg/1

NO2
m3/1

NO3
mg/1

OP
m9/1

TP
m4/1

I I I 0.5 0.5 7.0 26 2 6 <10 10 2 . 2 0.3 0 . 4 3.4 3.8 5 2.2 0.01 <.005 0.02 <.005 0.02
10.0 1.0 - - - - - - - - - - - - - - - -

IV 0.5 5.2 6.5 229 210 38 32 32.0 1.2 1.5 12.0 16.0 55 5.8 0.045 <.005 0.05 0.011 0.045
V 0.5 2.2 7.3 52 61 <10 23 0.9 0.4 0.7 8.2 1.4 <5 3.2 <.01 <.005 0.03 <.005 <.01
V I I 0.5 3.2 7.3 41 45 <10 29 1.3 0.4 0.9 10.0 1.3 <5 2.8 <.01 <.005 0.02 <.005 <.01
V I I I 0.5 2.8 7.5 57 46 <10 23 1.6 0.5 0.7 8.0 1.3 <5 3.2 <.01 <.005 0.03 <.005 <.01
IX 0.5 1.5 7.0 55 71 <10 19 0.9 0.3 0.4 7.0 1.5 <5 3.4 <.01 <.005 0.03 <.005 <.01

DATE -  May 28, 1975
I I 0.5 12.0 7.5 56 46 <10 20 2.5 0.39 0.45 7.5 3.0 5 2.6 0.01 <.005 0.01 <.005 0.044 i
I I I 0.5 12.0 7.6 74 45 <10 26 5.2 0.52 - 8.5 5.9 5 2.4 <0.01 <.005 0.02 <.005 0.066 L.::::3
IV 0.5 13.9 6.4 240 190 38.0 30 38.0 1.4 1.20 12.0 17.0 52 6.0 0.04 <.005 <.01 0.02 0.044 1
V 0.5 5.5 7.3 26 43 <10 11 0.9 0.22 0.27 4.0 1.3 <5 1.9 <0.01 <.005 0.07 <.005 0.017
V I I 0.5 7.0 7.4 36 44 <10 16 0.7 0.21 0.45 5.8 2.1 <5 1.9 <0.01 <.005 0.07 <.005 0.013
IX 0.5 5.0 7.2 26 32 <10 11 0.8 0.27 0.22 3.9 1.7 - 2.6 <0.01 <.005 0.04 <.005 0.010

TABLE 12: CHEXICAL ANALYSIS OF LAKEESE L.P.} WATER 1974 -  1975

LAKELSE 'AKE

DATE -  March 3 ,  1975
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STATION
NL1BER

DEPTH
M

TEXP. C C N D .
oC p H  umilo/Om3

TR
mg/1

NFR
mg/1

HARDNESS N a
mg/1 CaCO3 m g / 1

K M g
mg/1 m g / 1

Ca C l
Ng/1 m g / 1

604
mg/1

Si
mg/1

NH3
m3/1

NO2
rg /1

NO3
mg/1

OP
mg/1

7?
mg/1

I I I 0.5 14.8 -  - - - -  2 . 8 0 0.37 - 6.4 - 5 1.9 <.005 <.005 0.02 <.005 0.01
V 0.5 6.0 -  - - -  1 . 5 1 0.24 - 3.7 - <5 1.7 <.005 <.005 0.01 <.005 <.01
V I I 0.5 5.8 -  - - - -  1 . 6 2 0.23 - 5.6 - <5 1.7 0.010 <.005 0.01 <.005 <.01
V I I I 0.5 9.2 -  - - 1.60 0.38 - 7.7 - <5 1.9 0.015 <.005 0.01 <.005 <.01
IX 0.5 7.0 -  - - - -  1 . 4 6 0.26 3.4 - <5 1.4 <.005 <.005 0.01 <.005 <.01

DATE -  August 19, 1975

I 0.5 16.0 -  - 40 <10 1.7 0.31 - -  - <5 1.7 0.005 <.005 <.01 0.005 <.01
I I 0.5 16.5 -  - 36 <10 2.5 0.31 - -  - 7 1.7 0.005 <.005 0.01 0.008 0.01
I I I 0.5 16.8 -  - 34 <10 2.5 0.30 - 9 1.6 0.006 <.005 0.02 0.017 0.01

1 16.8 41 <10 2.6 0.36 -  - 9 1.6 0.018 <.005 0.02 0.011 0.01
7 15.2 -  - 37 <10 0.30 - -  - - 1.6 0.008 <.005 0.01 0.008 0.01

10 12.7 -  - 47 <10 2.5 0.30 - -  - 10 1.9 0.010 <.005 0.01 0.005 0.01
20 12.5 - -  - 10 - - - - -
30 10.0 -  - - - - 10 - - - - -

IV 0.5 15.9 -  - 303 39. 68.0 1.94 - -  - 53 7.4 0.070 <.005 <.01 0.011 0.026
V 0.5 11.0 -  - 30 <10 0.9 0.34 - <5 1.8 0.007 <.005 <.01 0.005 <.01
VI 0.5 12.8 -  - 58 <10 1.4 0.50 - -  - <5 ;..6 0.005 <.005 <.01 0.005 <.01
V I I 0.5 10.9 -  - 49 <10 1.9 0.40 - -  - <5 1.8 0.007 <.005 <.01 0.005 <.01
V I I I 0.5 14.4 -  - 64 <10 1.1 0.50 - <5 1.7 0.009 <.005 <.01 0.005 <.01
IX 0.5 9.0 -  - 23 <10 0.9 0.30 - <5 1.7 0.006 <.005 <.01 0.005 <.01

TABLE 12: CHEMCAL A .LYSIS  OF LAKELSE LAKE KATER 1974 -  1975

LAKELSE LAKE

DATE -  June 29, 1975



TABLE 12: CHEMICAL ANALYSIS OF LAKE LSE LAKE WATER 1974 -  1975

STATION
NUMBER

DEPTH
M

TEMP.
°C pH

COND.
Ilmho/cm3

TR
mg/1

NFR
mg/1

HARDNESS
mg/1 CaCO3

Na
mg/1

K
mg/1

Mg C a
mg/1 m g / 1

Cl
mg/1

SO4
mg/1

Si
mg/1

NH3
mg/1

NO2
mg/1

NOs
mg/1

OP
mg/1

TP
mg/1

I 0.5 11 7.1 36 25 <10 21 2.1 0.37 7.0 1.2 <5 1.9 <.005 <.005 0.01 <.005 <.01
I I 0.5 11.9 7.5 52 30 <10 26 3.2 0.37 -  9 . 0 3 10 1.9 <.005 <.005 <.01 <.005 0.01
I I I 0.5 12.0 7.5 55 30 <10 24 3.1 0.42 -  9 . 8 3 10 1.9 0.010. <.005 <.01 <.005 0.01
IV 0.5 14.0 6.3 260 280 38 32 54.0 1.80 -  1 . 2 16.0 60 7.0 0.080 <.005 <.01 0.010 0.024
V 0.5 9.5 7.2 38 20 <10 19 1.0 0.37 -  7 . 2 '1.6 <5 2.0 0.010 <.005 <.01 <.005 <-01
VI 0.5 11.0 7.3 42 30 <10 22 2.0 0.38 -  4 . 9 1.7 <5 2:1 <.005 <.005 <.01 <.005 <.01
V I I 0.5 10.0 7.1 36 25 <10 24 2.0 0.37 -  5 . 9 1.4 <5 1.9 <.005 <.005 <.01 <.005 <.01
V I I I 0.5 11.8 7.5 38 20 <10 22 2.1 0.37 -  7 . 1 1.2 <5 1.9 <.005 <.005 <.01 <.005 <.01
IX 0.5 11.8 7.2 40 25 <10 22 1.9 0.37 6.2 1.3 <5 1.9 <.005 <.005 <.01 <.005 <.01

LAKEISE LAKE

DATE -  October 13, 1975



•

I I I I I I IV V VI V I I V I I I IX

pH 7.1 7.5 7.0-7.6 6.3-6.5 7.2-7.4 7.3 7.1-7.4 7.3-7.5 7.0-7.2
COND. wtho/cm2 36 52-56 26-74 229-260 26-52 42 36-64 34-57 26-55
TR mg/1 25-40 30-46 26-65 190-303 20-61 30-58 24-71 20-64 22-71
NFR m3/1 <10 <10 <10 38-39 <10 <10 <10 <10 <10
HARD. mg/1 CaCO3 21 20-26 10-26 30-38 11-23 22 16-29 14-23 11-22
Na m3/1 1.7-2.1 2-3.2 2.2-5.2 32-68 0.84-1.51 1.4-2.0 0.72-2.0 1.0-2.1 0.83-1.9
K m g / 1 0.31-0.37 0.31-0.52 0.30-0.66 1.1-1.94 0.22-0.42 0.38-0.50 0.21-0.40 0.27-0.50 0.23-0.37
Ng mg/1 - 0.45-0.77 0.30-0.83 1.2-1.5 0.27-0.70 - 0.45-0.90 0.47-0.70 0.22-0.40
Ca mg/1 7.0 7.0-9.0 3.4-9.8 12-13 3.7-8.2 4.9 5.6-10 5.0-8.0 3.4-7.0
Cl mg/1 1.2 3.0 3.0-6.9 16-17 0.8-1.6 1.7 1.3-2.1 1.2-1.3 1.3-1.7
SO4 m3/1 <5 5-10 5-10 52-65 <5 <5 <5 <5 <5
Si m3/1 1.7-1.9 1.7-2.7 1.6-2.7 5.8-7.4 1.7-3.2 1.6-2.1 1.7-3.1 1.7-3.2 1.4-3.4
NN3 mg/1 <.005-0.005 <.005-0.01 <.005-0.02 0.04-0.08 <.005-0.01 <.005-0.005 <.005-0.01 <.005-0.015 <.005-0.006
NODi mg/1 <.005 <.005 <.005 <.005 <.005 <.005 <.005 <.005 <.005
NO3 mg/1 <.01-0.01 <.01-0.01 <.01-0.05 <.01-0.05 <.01-0.07 <.01 <.01-0.07 <.01-0.03 <.01-0.04
'I? mg/1 <.01 <.01-0.044 <.01-0.066 0.024-0.045 <.01-0.017 <.01 <.01-0.013 <.01 <.01-0.01
OP mg/1 <.005-0.005 <.005-0.008 <.005-0.017 0.005-0.02 <.005-0.005 <.005-0.005 <.005-0.005 <.005-0.005 <.005-0.005

a

TABLE 13: RANGE OF CHEMICAL PARAMETERS, LAKELSE LAKE WATER, 1974 -  1975
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1/2 -  3/4 AREA COVERAGE

FIGURE 6 -  EXTENT OF PLANT COVERAGE IN LAKELSE LAKE
AUGUST 1975
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presented i n  Tab le  14 .

4 . 4 1 Oxygen

Dissolved oxygen observat ions  were obta ined t h r e e  t imes  (March
3, June 29 ,  October  13 ,  1975) a t  two depths ( 0 . 5  and 20 meters) f r o m
s t a t i o n  3 .  A t  one h a l f  meter  dep th  t h e  d i sso lved  oxygen (expressed as
percent s a t u r a t i o n )  was recorded a t  78% on March 3 ,  95% on  June 29 and
98% on October 13 ,  1975.  T h e  oxygen s a t u r a t i o n  decreased w i t h  depth.
The percent  s a t u r a t i o n  f o r  t h e  t h r e e  sampl ing dates  ( a t  20  m) were 51 ,
85, and 90  r e s p e c t i v e l y.

4.4.2 T h e r m a l  Regime

Temperature observat ions  a r e  recorded i n  Tab le  12.  A  t o t a l  o f
seven observat ions  were taken  f rom most s t a t i o n s  between 11  December,
1974 t o  13 October,  1975.  I n  most l a r g e  l akes  hea t  t r a n s f e r  th rough t h e
lake ' s  su r face  i s  t h e  overwhelming source o f  hea t  income w h i l e  hea t
cont r ibu ted b y  i n f l o w s  i s  minor  (Hutch inson 1957).  T h i s  a l s o  appears
t rue f o r  Lakelse Lake s i n c e  t h e  l a k e  ( a t  0 . 5  m) temperatures were con-
s i s t e n t l y  g r e a t e r  t han  any (excep t  t h e  minor  i n f l o w  o f  t h e  h o t  sp r i ngs
canal) o f  t h e  n a t u r a l  streams between f r e s h e t  (May) and  October o f  1975.
The l a k e  maximum temperature recorded was 16.8°C on  August 19 ,  1975.
There was 6.8°C o f  s t r a t i f i c a t i o n  i n  30 meters o f  wa te r  a t  t h i s  t i m e  and
a weak thermoc l ine  occurred between 7 (15 .2°C)  and 10  (10.7°C)  meters .

4.4.3 2 L 1

Hydrogen i o n  a c t i v i t y  ranged between 6 . 2  t o  6 . 5  u n i t s  a t  t h e
hotspr ings cana l  ( S t a t i o n  I V ) .  T h e  pH a t  a l l  o t h e r  s t a t i o n s  was r e l a -
t i v e l y  s i m i l a r  rang ing  f r om 7 . 0  -  7 . 5  pH u n i t s .

4.4.4 C o n d u c t i v i t y

Spec i f i c  conductance ranged 21  -  65 umho/cm2 a t  a l l  s t a t i o n s
and sampl ings except  s t a t i o n  I V  (ho t sp r i ngs  cana l )  wh i ch  ranged between
210 -  265 umho/cm2 ove r  f o u r  observa t ions .



TABLE 14: COMPARISON OF SELECTED CHEMICAL PARAMETERS FROM LAKELSE AND OTHER SKEENA RIVER LAKES

LAKELSE LAKE
STATION I I I
MAR. 13/75

LAKELSE LAKE
STATION I V
MAR. 3 /75

BABINE LAKE

AUG. 3 / 7 2 '

BABINE LAKE

OCT. 20-26/742

BABINE LAME

AUG. 14/753

KATHIYN LAKE

AUG. 13/734

MORICE LAKE

X STATION 35

NANIKA LAKE

OCT. 22/74

KIDPRICE LAKE

OCT. 22/74

-  Hardness
mg/1 CaCO3 10 32 - 36.3 - 16.6 15 17 19

-  K mg/1 0.3 1.2 0.52 - - - 0.24 0.20 0.33
-  Mg mg/1 0.4 1.5 - - 2.5 1.05 0.47 0.40 0.91
-  Ca mg/1 3.4 12 8.1 - 10.3 4.9 5.22 7.7 5.6

Cl mg/1 3.8 16 - - 0.5 - <1 <1 <1
SO.. mg/1 5.0 55 - - <5 <5 <5 6
Si mg/1 2.2 5.8 - - 4.3 - 1.22 1.4 1.48
Na mg/1 2.2 32 1.37 - 1.9 - 0.53 0.54 0.68
Cond.
mho/cm 26 210 - 57 78 44 30-50 - -

pH 7.0 6.5 6.8-7.6 7.9 7.6 7.4 7-7.6 7.3 7.2

Stockner and Shortreed, 1974
2 Chau and Wong (S ta t i on  4) N.D.
3 B . C .  Water Resources S ta t i on  4 a t  1  in, 1975

B a i l l i e  and Buchanan (2 .5  m), 1974
Cleugh, I n  Press
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To ta l  Residue and Hardness

To ta l  res idues  were l e s s  t han  100 mg/1 a t  a l l  s t a t i o n s  and
samplings except  a t  t h e  ho tsp r ings  cana l  where t h e  recorded concent ra -

t ions  ranged between 165 -  303 mg/1 on  f i v e  obse rva t i ons .

Water hardness (mg/1 CaCO3) i s  a  component o f  t o t a l  res idues
( t o t a l  d i sso l ved  s o l i d s )  and i s  ma in l y  a t t r i b u t e d  t o  t h e  ca lc ium o r
magnesium i o n s .  G e n e r a l l y  t h e  p r o d u c t i v i t y  o f  a  body o f  wa te r  can be
cor re la ted  w i t h  i t s  hardness, a l t hough  hardness has no b i o l o g i c a l  s i g n i f -
icance b u t  i s  s imp l y  a  f u n c t i o n  o f  combinat ions o f  elements p resen t  i n
the wa te r.  I n  Lakelse Lake t h e  waters  a r e  r e l a t i v e l y  " s o f t "  and were
recorded a t  l e s s  t h a n  50 mg/1 CaCO3 a t  a l l  s t a t i o n s  and sampl ings.

Non- F i l t e r a b l e  Residue

Sta t ion  I V  ( h o t s p r i n g s  cana l )  ranged between 36 -  39 mg/1 o f
non- f i l t e r a b l e  r e s i d u e s  on  f i v e  sampl ings ,  a l l  o t h e r  s t a t i o n s  had l e s s
than 10 mg/1 o f  non- f i l t e r a b l e  r e s i d u e s .

Cations

Sta t ion  I V  ( ho t sp r i ngs  cana l )  had  a  p o s i t i v e  i n p u t  o f  a l l  mea-
sured c a t i o n s  th roughout  t h e  su rvey.  R e c o r d e d  observat ions  were 32 -
68 mg/1 o f  sodium; 1 . 1  -  1 .94  mg/1 o f  potassium; 1 . 2  -  1 . 5  mg/1 o f  mag-
nesium and 12 -  13 mg/1 o f  ca lc ium.  T h e  recorded concen t ra t ions  o f
cat ions a t  a l l  o t h e r  s t a t i o n s  were 0 .72  -  5 . 2  mg/1 o f  sodium; 0 . 2 1  -
0.66 mg/1 potassium; 0 . 2 2  -  1 . 0  mg/1 magnesium; and  3 . 4  -  10 mg/1 ca lc ium.
No s p e c i f i c  i n d i c a t i o n s  o f  any  seasonal  v a r i a t i o n s  were observed.

Anions

a

Chlor ide va lues  i n  Lakelse Lake, based on  f i v e  observa t ions
ranged between 2 . 6  -  6 . 9  m g / l .  T h i s  i s  r e l a t i v e l y  a  l a r g e  concen t ra t ion
compared t o  o t h e r  Skeena dra inage l akes  ( see  Tab le  14)  and  a l s o  i n d i c a t e s
some accumulat ion o f  t h i s  i o n  w i t h i n  t h e  l a k e  cons ide r ing  t h e  lower  stream
input  o f  <0.04 -  2 . 1  m g / l .  I n p u t  f r om t h e  hotspr ings ( s t a t i o n  IV )  was
very h i g h  a t  16  -  17 m g / l .
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Sul fa te  a l s o  appears t o  accumulate w i t h i n  t h e  l a k e  bas in .  T h e
recorded va lues  were 5  -  10  mg/1 i n  t h e  l a k e  and l e s s  t han  5  mg/1 i n p u t
from the  streams. S u l f a t e  i n p u t  f r om t h e  hotspr ings ( s t a t i o n  I V )  ranged

from 52 -  65 m g / l .

S i l i con  ( a s  SiO2) v a l u e s  i n  t h e  ho tsp r ings  cana l  ranged b e -
tween 5 . 8  -  7 . 4  mg/1 i n  f i v e  samples.  T h e  streams and l a k e  s t a t i o n s
ranged f rom 1 . 4  -  3 . 4  m g / l .  T h e  streams appear t o  have a  h ighe r  con -
cen t ra t ion  o f  s i l i c o n  du r i ng  t h e  w i n t e r  t h a n  t h e  summer. T h e  concent ra -
t i on  o f  s i l i c o n  w i t h i n  t h e  l a k e  waters  was a l s o  h i ghe r  d u r i n g  t h e  w i n t e r .
Lower summer concent ra t ions  a r e  l i k e l y  r e l a t e d  t o  e i t h e r  o r  bo th  o f  ( 1 )
increased p roduc t ion  o r  ( 2 )  i nc reased  f l u s h i n g  r a t e .

Ni t rogen

N i t r i t e  concentrat ions were always l e s s  t h a n  ou r  a n a l y t i c a l
detect ion l i m i t .

N i t r a t e  va lues  i n  t h e  ho tsp r ings  cana l  ( s t a t i o n  I V )  ranged
from l e s s  t h a n  0 .01 t o  0 .05  mg/1, a l l  o t h e r  s t a t i o n s  had concent ra t ions
of f r om l e s s  t h a n  0 .01  t o  a  maximum o f  0 .07  mg/1 i n  seven samples.

Ammonia-n i t r ogen  ( a s  NH3 -  N) va lues  ranged 0 .04  -  0 .08  mg/1
from t h e  ho tsp r ings  cana l .  S t r e a m  s t a t i o n s  were recorded a t  l e s s  than
0.005 t o  0 .15  mg/1 w i t h  t h e  g r e a t e s t  i n p u t  occu r r i ng  du r i ng  t h e  summer
sampling. L a k e  concent ra t ions  were l e s s  than  0.005 t o  0 .02  mg.1 w i t h
win ter  va lues  be ing  g r e a t e r  t han  summer ammonia concent ra t ions .

Phosphorus

Ortho phosphate was recorded a t  0 .005 t o  0 .02  mg/1 f r om t h e
hotspr ings cana l .  L a k e  and st ream concent ra t ions  were v e r y  l ow  (<0.005
mg/1) excep t  du r i ng  t h e  August sampl ing.

To ta l  phosphorus i n  t h e  ho tsp r ings  over  f i v e  samples ranged
from 0.024 t o  0.045 m g / l .  S t r e a m  s t a t i o n s  were l e s s  t h a n  0 .01  mg/1 a t
a l l  s t a t i o n s  and sampl ings,  excep t  d u r i n g  f r e s h e t  when concent ra t ions
ranged f rom 0.01 t o  0.017 mg/1 o f  t o t a l  phosphorus.

The ana lys i s  i s  based on  two l a k e  s t a t i o n s ,  and complete
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mixing o f  t h e  l a k e  waters  was assumed. H o w e v e r,  t h i s  i s  l i k e l y  n o t  t h e

case and some s p a t i a l  v a r i a t i o n  o f  phosphorus throughout  t h e  l a k e  i s
poss ib le .  T h e r e  a r e  bays w i t h i n  t h e  l a k e  bas in  which might  have i n -

creased phosphorus l e v e l s  due t o  t h e  f a c t  t h a t  t h e y  do n o t  exchange
water a s  o f t e n  as t h e  main l a k e  bas i n  on a  y e a r l y  average, and t h e  r e -

verse ( t h a t  o f  l ower  phosphorus l e v e l s )  may a l s o  be t r u e .

Lake va lues  o f  phosphorus d i d  n o t  appear t o  be  t h e  l i m i t i n g
fac to r  t o  p roduc t ion  o f  a lgae ;  concen t ra t i ons  ranged f r om 0.01 -  0 .66  mg/1
occurr ing i n  May du r i ng  f r e s h e t .  T h e  a r i t h m e t i c  and geometr ic  means were
0.023 and 0 .028 mg/1 r e s p e c t i v e l y.  C o n s i d e r i n g  we can o n l y  i d e n t i f y  t h e
source o f  0 .010 mg/1 o f  phosphorus, f r o m  t h e  streams i n p u t ,  t h e n  approx-
imately 0.013 mg/1 o f  t o t a l  phosphorus i n  Lakelse Lake i s  f r om an un iden-
t i f i e d  sou rce .  O n  a  y e a r l y  bas i s  t h i s  amounts to  approx imate ly :

Amount =  23 ug /1  -  10 ug /1  =  o r  0 .013 g/m3

Area =  98900 ac re  f t  x  1233.5 m3/acre f t  =  1 .22  x  108 m3

Annual l oad ing  =  1 .22  x  108m3 x  0.013 g/m3 =  1.586 x  106

1.586 x  106 g  =  8 .34  x  106 g / y r
0.19 y r

= 8 .34  x  103 K g / y r

= 8 .34  t o n n e s / y r.

The chemical a n a l y s i s  o f  p r e c i p i t a t i o n  was undertaken t h ree
times d u r i n g  t h e  survey  and repo r ted  i n  Tab le  15.  A l t h o u g h  o n l y  t h r e e
samples were analyzed t h e  r e s u l t s  a r e  v e r y  s i m i l a r  and i n d i c a t e  a  v e r y
low l e v e l  o f  i n p u t  f o r  a l l  parameters measured, a s  w e l l  as  normal  pH and
low c o n d u c t i v i t y.  T h i s  l o w  l e v e l  i n p u t  would e f f e c t i v e l y  d i l u t e  t h e
ava i l ab le  chemical  spec ies  i n  t h e  n a t u r a l  r u n - o f f  wa te rs .

4.5 P h y t o p l a n k t o n

A l i s t i n g  o f  t h e  phytop lankton counts and an  es t imate  o f  t h e
biomass va lues  f o r  s t a t i o n  I I I  appears i n  Tab les  16 and 17 .  T h o s e
samples were taken ,  each w i t h  two r e p l i c a t e s  and t h e  averages repo r ted .
Sampling occurred on  February 3 ,  1975 ( m i d  w i n t e r ) ,  June 28 ,  1975 ( a f t e r
spr ing r u n - o f f )  and August  19 ,  1975 (m id  summer). D u r i n g  t h e  survey  t h e
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Na mg/1 0.015 0.010 0.011
K mg/1 0.04 0.03 0.02
Ca mg/1 <0.03 <0.03 <0.03
Mg mg/1 0.03 0.02 0.01
Hardness mg/CaCO3 <0.2 <0.2 <0.2
pH 7.0 6.8 6.7
Cond. pmho/cm 4 4 4
Cl mg/1 <0.4 <0.4 <0.4
SO4 mg/1 <5 <5 <5

Si mg/1 <0.1 <0.5 <0.1
NH3 pg /1 0.03 0.02 0.02
NO2 mg/1 <0.005 <0.005 <0.005
NO3 mg/1 0.055 0.05 0.05
OP m g / 1 <0.005 <0.005 <0.005
TP m g / 1 <0.01 <0.01 <0.01

TABLE 15:  CHEMICAL ANALYSIS OF PRECIPITATION FROM LAKELSE LAKE AREA, 1975

PARAMETER
February, 1975 J u n e ,  1975 A u g u s t ,  1975

(SNOW) ( R A I N )  ( R A I N )
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Cyanophyta

Chlorophyta

Euglenophyta

3 Feb. 28 June 19 Aug.

1.4

0

Q

0.1

0

0

30.5

0

Chrysophyceae 7.2 18.6 152.2

Diatomeae 3.3 63.1 21.5

Cryptophyceae 15.5 0.3 10.8

Peridineae 1.5 0.6 38.9

TOTAL 26.4 82.7 270.5

TABLE 16 :  L a k e l p  Lake phytop lankton biomass va lues
(mg/m1 b y  groups,  1975,  S t a t i o n  I I I .
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1975, Sta t ion  I I I , 0.5 m.

Group/Species 3 Feb. 28 June 19 Aug.

Chlorophyta
Chlamydomonas sp 1.4

Pyramidomonas Tetrarhynechnus 3.6

Ch lo re l l a  sp
Stichococcus c f  minut iss imus
Oocystis s p .
Tetraedron minimum v.  t e t r a l o b u l u m 25.5*
Scenedesmus quadricauda .1

To ta l  group 1.4 .1 30.5 mg/m3

Chrysophyceae

Chromulina c f  microp lankton *

Chromulina c f  minima 17.2*
Chromulina sp . 3.4 7.9

Kephyrion borea le *

Kephyrion s p i r a l e .7 *

Kephyrion c u p i l i f o r m e 15.1*
Chrysoikos s k u j a i 1.4
0chromonas sp 3.4 8.6 77.6

Dinobryon bo rge i 1.4 5.0

Dinobryon s o c i a l e  v .  americanum 34.5
Stenokalyx m o n i l i f e r a  7 . 5 .4
B i t r i c h i a  c h o d a t i i 1.4
To ta l  group 7.2 18.6 152.2 mg/m3

Cont 'd.

TABLE 17:  P h y t o p l a n k t o n  spec ies composi t ion  and abundance, Lake lse  Lake,
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TABLE 17 Con t ' d .

Group/Species 3 Feb. 28 June 19 Aug.

Diatomeae
Melosira d i s t e n s .4

Melosira va r i ans .5 13.3

Cyc lo te l i a  commensis 1.1 1.0

Cyc lo te l i a  s t e l l i g e r a 57.5

Synedra acus .5 5.6 6.8

Diatome hiemale v .  mesodon .8

Tabe l l a r i a  f e n e s t r a t a .4

To ta l  group 3.3 63.1 21.5 mg/m3

Cryptophyceae
Cryptomonas erosa .3
Cryptomonas marsonni .2 9.4

Rhodomonas minuta v .  nannop lank t ica 14.7
Katablepharis o v a l i s 1.4

Cryptaulax sp . .6

To ta l  group 15.5 .3 10.8 mg/m3

Peridineae
Perid in ium goslav iense 1.5
Per id in ium inconspicum 13.1

Peridinium pus i l l um .6
Gymnodinium c f  p a l u s t r e 7.2

Gymnodinium v e r i s 10.1

Gymnodinium sp . 8.5

To ta l  group 1.5 .6 38.9 mg/m3

To ta l / t ake 26.4 82.7 270.5 mg/m3

* i n d i c a t e s  t h e  spec ies  combined.

Where t h e r e  i s  o n l y  sp  i n d i c a t e d  a f t e r  a  genus i t  means t h a t  i t  was imposs ib le
to i d e n t i f y  t h e  organism i n  a  preserved sample.
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DATE IND/L .

Februa ry  4 0.01

June 2 8 16.49

August  1 9 3.38

Chrysophyceae a n d  D ia tomeae  w e r e  t h e  d o m i n a n t  p h y t o p l a n k t o n .  T h e  t o t a l

biomass was l o w  and  r a n g e d  f r o m  2 6 . 4  t o  2 7 0 . 5  u g / l .  A  p r e v i o u s  s t u d y  o n

Mor i ce  L a k e  ( C l e u g h ,  1 9 7 8 )  w h i c h  i s  a l s o  o n  t h e  Skeena d r a i n a g e ,  h a s

s i m i l a r  l o w  p l a n k t o n  p r o d u c t i v i t y .

4 .6  Z o o p l a n k t o n

Based o n  d a t a  a n a l y z e d  d u r i n g  t h i s  s u r v e y ,  p l a n k t o n i c  abundance

appears t o  b e  l o w .  C o p e p o d s  make u p  t h e  m a j o r i t y  o f  t h e  l i m n e t i c  p l a n k -

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

Cyc lops b i c u s p i d a t u s  t h o m a s i .  C l a d o c e r n s  w e r e  p r e s e n t  t o  a  m i n o r  e x t e n t .

The p r e d o m i n a n t  c l a d o c e r n s  w e r e  Ho loped ium g i b b e r u m  and  Bosmina  l o n g i r -

os tus  ( 0 . F .  M u l l e r ) .  T h e  abundance o f  c l a d o c e r n s  i n  t h e  s a m p l e  changes

near  t h e  o u t l e t  o f  t h e  l a k e  where Bosmina l o n g i r o s t u s  ( M u l l e r )  c o m p r i s e d

20% o f  t h e  t o t a l .  E p i s c h u r a  n e v a d e n s i s  o c c u r  t o  o n l y  a  m i n o r  e x t e n t

a l t h o u g h  t h e  D i a p t o m i d a e  n a p l i i  a r e  l i k e l y  t h o s e  o f  E p i s c h u r a  n e v a d e n s i s

as n o  o t h e r  d i a p t o m i a l  s p e c i e s  was  e n c o u n t e r e d  d u r i n g  t h e  s u r v e y.

TABLE 1 8 :  T O TA L  INDIVIDUALS/LITRE I N  LAKELSE LAKE STATION I I I ,  1 9 7 5

The s p e c i e s  c o m p o s i t i o n  p r e s e n t  i n  t h e  l a k e  compares  f a v o u r a b l y

to  t h a t  f o u n d  b y  McMahon ( 1 9 5 4 )  e x c e p t  i n  t h e  absence  o f  copepod  C y c l o p s

s e r r u l a t u s  a n d  c l a d o c e r a n  Daphn ia  l o n g i s p i n a  ( 0 . F .  M u l l e r ) .  T h e  absence

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

p robab le  p a t t e r n  i s  e x h i b i t e d  i n  a  d e c r e a s i n g  t e n d  i n  t o t a l  abundance

from s p r i n g  t o  f a l l  a t  S t a t i o n  I I I  ( s e e  Ta b l e  1 9 ) .



TABLE 1 9 -  SPECIES COMPOSITION OF ZOOPLANKTON I N  LAKELSE LAKE -  F E B . - A U G . ,  1 9 7 5

SPECIES
( i n d / l )

STATION 5  O U T L E T

4 . 11 . 7 5 2 8 . V I . 7 5 1 9 . V I I I . 7 5 1 9 . V I I I . 7 5

COPEPODA
C y c l o p s  b i r u s p i d a t u s

t h o m a s i  ( S . A .  F o r b e s )
0 . 0 1 1 3 . 6 3 2 . 5 6 1 . 8 6

C y c l o p s  s p e c i e s  c o p e p o d i d - 0 . 0 9
E p i s c h u r a  n e v a d e n s i s - 0 . 0 1 0 . 0 2 0 . 4 2

( L e l l j e b o r g )
D i a p t o m i d a e  n a u p t i i - 2 . 4 8 0 . 7 5 1 . 6 4

T o t a l  i n d / 1 0 . 0 1 1 6 . 2 1 3 . 3 3 3 . 9 2

CLADOCERA
Bosmina  l o n g i r o s t u s - 0 . 0 3 0 . 2 7 1 . 0 6

( 0 . F.  M i l n e r )
D iaphanosoma l e u c h t e n b e r g i a n u m - 0 . 0 7 0 . 0 9 0 . 4 0

( F i s c h e r )
H o l o p e d i u m  g i b b e r u m - 0 . 1 8 - -

T o t a l  i n d / 1 - 0 . 2 8 0 . 3 6 1 . 4 6

T o t a l  c o p e p o d a  &  c l a d o c e r a
( i n d / l )

0 . 0 1 1 6 . 4 9 3 . 3 8 5 . 3 8
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4.7 Z o o b e n t h o s
The r e s u l t s  presented i n  Tab le  20 i n d i c a t e  a  t r e n d  towards

reduced organism numbers and spec ies  d i v e r s i t y  as  depth  increases .
The organism d e n s i t i e s  i n d i c a t e  t h a t  71 percen t  o f  t h e  organisms occur
in  t h e  t o p  9  meters.  T h e  predominant organisms i n  these sha l l ow
samples ( 4 ,  6 ,  8 ,  9  meters)  appear  t o  be  crustaceans and i n s e c t s .
The d i s t r i b u t i o n  o f  these  groups a r e  presented i n  Tab le  21  and 22
respec t i ve l y.  C r u s t a c e a n  popu la t ions  appear t o  be  dominated by  f a m i l y
Holopedidae w h i l e  t h e  i n s e c t  popu la t ions  a r e  dominated b y  f a m i l y
Chironomidae.

The r e s u l t s  a l s o  show a  l a r g e  number o f  o l i gochae ta  i n  t h e
l imne t i c  zone o f  t h e  l a k e .  T h e  predominant spec ies  was Naidium
bi longata .  T h i s  f a m i l y  (Na id idae)  i s  u s u a l l y  assoc ia ted w i t h  aqua t i c
vegetat ion.  T h i s  would appear t o  be  t h e  case i n  Lakelse Lake where
the vege ta t i on  and these  o l igochae tes  a r e  sparse below t h e  twenty
foot  con tou r.

The bottom fauna o f  Lake lse Lake was p r e v i o u s l y  examined
in  1946 b y  Godfrey,  ( 1 9 5 5 ) .  T h i s  s u r v e y ,  a l t hough  obta ined us ing

d i f f e r e n t  d redg ing  and screen ing  methods, is  comparable t o  t h e  p resen t
study. B o t h  surveys show g rea te r  abundance i n  t h e  l i m n e t i c  zone and
a ve ry  unproduct ive  p ro funda l  zone. T h e  spec ies  observed, cons ide r i ng
the d i f f e r e n t  t i m e  and p o s s i b l e  l o c a t i o n  o f  sampl ing,  a r e  a l s o  v e r y
s i m i l a r  i n  bo th  t ypes  p resen t  and r e l a t i v e  numbers o f  each spec ies .
However, t h e  p resen t  survey  records  a  much g r e a t e r  abundance o f
organisms p e r  square meter  o f  s u b s t r a t e  and i t  appears t h a t  t h e
l imne t i c  zone has increased i n  s i z e  t o  approx imate ly  t h e  9  meter
depth. G o d f r e y  r e p o r t s  t h e  l i m n e t i c  zone a t  s h o r e l i n e  t o  a  depth o f
5 meters and records  t h e  g r e a t e s t  benthos abundance i n  t h i s  r e g i o n
at 1045 organisms p e r  square meter. The p resen t  survey  observed t h e
greatest  abundance t o  a  depth  o f  9  meters w i t h  a  ben th i c  abundance
o f  approx imate ly  3200 organisms p e r  square meter.
a t h r e e f o l d  inc rease  p e r  square meter  o f  subs t r a te
zone o f  n e a r l y  t w i c e  t h e  depth .

This amounts t o
in  a  l i m n e t i c



TABLE 20 -  D ISTRIBUT ION  O F  BENTHIC INVERTEBRATES A T  S TAT I O N  I I I
I N  LAKELSE LAKE

ORGANISMS

DEPTH (METERS)

4 6 9 14 24 28 30

OLIGOCHAETA 43 36 5 6 4 4 20
HIRUDINEA 1 6 - - - - -

MALACOSTRACA - 9 - - - - 2
OSTRACODA 33 9 6 1 26 27 17
COPOPODA 12 3 - 2 2 - 2
BRANCHIOPODA 54 3 179 6 - 1 1

PELECYPODA 44 12 5 8 7 25 3
GASTROPODA 3 - - - - - -

DIPTERA 65 39 13 10 46 9 42
EPHEMEROPTERA 2 - - - - -
TRICHOPTERA 1 - - - - _ -

NEMATODA 61 12 - 1 1 - 1

ARACHNIDA 6 6 1 - - - -

TOTAL 325 135 209 34 86 66 88

SUBSTRATE TYPE O r g a n i c  M a t t e r
O r g a n i c  M a t t e r Sand
Mud Mud Mud Mud Mud Mud Mud

ORGANISMS/M2 4 , 6 6 4 1 , 9 3 7 2 , 9 9 9 488 1 , 2 3 4 947 1 , 2 6 3



TABLE 2 1  -  D I S T R I B U T I O N  O F  CRUSTACEANS I N  B E N T H I C  I N V E R T E B R AT E S

CRUSTACEANS

DEPTH ( M E T E R S )

4 6 9 14 24 28 30

MALACOSTRACA
MYSIDACEA - 9 - - - - 2

OSTRACODA
PODOCOPA

CYPRIDAE 1 9 5 1 26 27 17
CYTHERIDAE 32 - 1 - - - -

COPEPODA
CYCLOPOIDA

C Y C L O P I D A I S 12 3 - 2 2 - 2

BRANCHIOPODA
CONCHOSTRACA

LY N C E I D A E 1 - - - - - -
CLADOCERA

BOSMIN IDAE - - 3 - - - -
HOLOPEDIDAE 52 3 176 6 - 1 1
CHYDORIDAE 1 - - - - - -



TABLE 2 2  -  D I S T R I B U T I O N  O F  I N S E C T S  I N  B E N T H I C  I N V E R T E B R AT E S

INSECTS

DEPTH ( M E T E R S )

4 6 9 14 24 28 30

DIPTERA
CHIRONOMIDAE 59 30 7 8 46 8 41
CERATOPOGONIDAE 6 6 3 2 - 1 1
E M P I D I D A E - 3 3 - - - -

EPHIMEROPTERA
EPHEMERIDAE 1 - - - - - _
NEDEPHEMERIDAE 1 - - - - - -

TRICHOPTERA
PYSCHOMYI IDAE 1 - - - - - -
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TABLE 23:  BENTHIC INVERTEBRATES. LAKELSE LAKE, 1975.

Lakelse Lake 4 m. N o .  o f  organisms

Class -  Pelecypoda
Order -  Shaeridae

Family -  P iss id ium

Class -  Gastropoda
Order -  Clenobranchiata

Family -  Va lva t idae
Genus -  Va l va ta

Class -  Aphasmidia
Order -  Chromadorida

Family -  Cyatholaimidae
Genus -  Ethomolaimus

Order -  Enopl ida
Family -  Dory l iamidae

Genus -  Doryl iamus

Class -  H i rud inea
Order -  Rhynchobdel l ida

Family -  Glossiphonidae
Genus -  P lacobde l la

Sp. -  mon t i f e ra

44 +  1  g loch id ium

3 +  2  empty s h e l l s
47

3

58

1

Class -  O l i go  chaeta
Order -  P les iopora

Family -  Naid idae
Genus -  Naiduim

Sp. -b i longata  1 8

Family -  Enchy t ra i idae  2 3

Family -  Aeolosomatidae
Genus -  Aeolosoma 2

Order -  Ostracoda
Family -  Cyther idae

Genus -  Metacypr is 1

Family -  Cypr idae
Genus -  Cypr idopr inae 1 3

Genus -  I l o c y p r i n a e  1 9

Order -  Cladocera
Family -  Holopedidae

Genus -  Holopedium
Sp.-gibberum 4 9  +  3  immature
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Lakelse Lake 4  m ( c o n e d . )

Family -  Chydoridae
Genus -  Eurycercus

S p . - g l a c i a l i s

Order -  Conclostraca
Family -  hynceidae

Genus -  hynceus

Order -  Copepoda
Family -  Cyclopidae

Genus -  Eucyclops
Sp. -  a g i l i s

Genus -  Orthocyclops
Sp. -  modestus

1

1

3

9
99

(No. r ep resen ts  l a r v a e  un less  o therwise  s t a t e d )

Order -  D ip te ra
Family -  Tendipedidae

Subfamily -  Pe lop i inae
Genus -  Anatopynia

Sp. -  D y a r i

Subfamily -  Pentaneura
Sp. -  m o n i l i s

Subfamily -  Or thoc lad i inae

Subfamily -  Tendipedinae
Genus -  Tendipes

Subgenus -  Glypto tendipes
Sp. -  s e n i l i s  2 5

3

1
14

Subgenus -  Cryptochironomus
Sp. -  s t y l i f e r a  7

Subfamily -  Diamasinae 8

Subfamily -  Tany ta r s i cs  1  +  1  a d u l t  ( n o  head) p o s s i b l y
Tendipedidae

Order -  D ip te ra
Family -  Ceratopogonidae

Genus -  Palyomyia
Bezzia
Probezzia

4
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Lakelse Lake 4  m. ( c o n e d . )

Family -  Empididae
Genus -  Hemerodromia

Sp. -  seguy i 2
65

Order -  Ephemeroptera
Family -  Ephemeridae

Genus -  Potamanthus 1

Family -  Caeridae
Genus -  Caer is  1

Order -  Tr i chop te ra
Family -  Psychomyiidae

Genus -  Psychomyia 1

Class -  Arachnoidea
Order -  Hydracar ina

Family -  Sperchonidae
Genus -  Sperchonopris 1

Family -  L imnesi idae
Genus -  L imnesia 2

Family -  P ion idae
Genus -  Fore lea 2

Family -  Lebe r t i i dae
Genus -  L e b e r t i a  1

To ta l  Organisms 3 2 5
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Lakelse Lake 6  m N o .  o f  organisms

Order -  D ip te ra
Family -  Ceratopogonidae

Genus -  (Polypomia,  Bezz ia ,
Probezzia) 7

Family -  Tendipedidae
Genus. -  Pe lop i inae  1
Genus -  Tendipes 1
Genus -  Chironomus

Subgenus -  Cryptochironomus
S t y l i f e r n  2

Subfamily -  Or thoc lad inae 2

Family -  En ip id idae  1  ( s k i n )

Class -  Pelecypoda
Family P i s i d i u m  4

Subclass -  Molacostraca
Order -  Mysidacea 1

Order -  Cladocera
Family -  Holopedidae

Genus -  Holopedium gibberum

Order -  Ostracoda
Family -  Cypridae

Genus -  I l y o c y p r i n a e

Order -  Mysidacea
Genus -  Neymysis

Mercedis

Order -  Copepoda
Family -  Cyclopidae

Genus -  Eucyclops
A g i l i s

1

3

2

1
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4

NEMATODA

Class -  A p h a s m i d i a
Order  -  Ch romador ida

Fami l y  -  C y a t h o l a i m i d a e
Genus -  E thmo la imus

Order  -  E n o p l i d a
Fami l y  -  D o r y l i a m i d a e

Genus -  D o r y l i a m u s

1

3

Class -  O l i g o c h a e t a
Order  -  P l e s i o p o r a

Fami l y  -  N a i d i d a e
Genus -  N a i d i u m

-  b i l o n g a t a  2

F a m i l y  -  E n c h y t r a e i d a e  1 0

Order -  H i r u n d i n e a
Fami l y  -  P i s c i c o l i d a e

Genus -  I l l i n o b d e l l a
Sp. -  m o o r i  2

Class -  A r a c h n o i d e a  2
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O

Lakelse Lake 9 m N o .  o f  Organisms

Class -  Pelecypoda
Order -  Sphaer i idae

Family -  Pisideum

Class -  Ol igochaeta
Order -  P les iopora

Genus -  Naidium
bi longata

5

5

Order -  Cladocera
Family -  Holopedidae

Genus -  Holopedium
Sp. -  gibberum 1 7 2  +  4  immature

Family -  Bosminidae
Genus -  Bosmina

Sp. -  coregon i  3

Order -  Ostracoda
Family -  Cypr idae

Genus -  I l y o c y p r i n a e  1

Family -  Cyther idae
Genus -  Limnocythere

Sp. -  s a n e t i - p a t r i c i

Family -  Cypr idae
Genus -  Candona

-  e l l i p t i a

Family -  Cypridae
Genus -  Potamoypris

lyboforma

1

1

2

Family -  Cypr idae
Genus -  Cypr id ips inae  1

Order -  D ip te ra
Family -  Empididae

Genus -  Hemerodromia
Sp. -  seguy i

Family -  Ceratopogonidae
Genus -  Polypomia, Bezz ia ,

Probezzia

1 +  2  s k i n s

2 +  p u p i l  case ( 1 )

Family -  Or thoc lad i inae
Genus -  Psec t roc lad ius  4

Family -  Tendipedinae
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Lakelse Lake 9  m ( c o n t ' d . )

Subfamily -  Tenypodinae
Genus -  Anatopymia

dya r i  1

Genus -  Pseudocheronomus
r ichardson 1

Genus -  Chironomus
t r i b e l o s  1

Class -  Arachnodea
Order -  Hydracar ina

Family -  Hydryphantidae
Genus -  Hydryphantes 1

11

To ta l  no.  o f  organisms 2 0 6
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Lakelse Lake 14 m N o .  o f  organisms

Class -  Pelecypoda
Order -  Sphaer i idae

Family -  P is id ium

Class -  Ol igochaeta
Order -  P les iopora

Family -  Naididae
Genus -  Naidium

bi longata

8

4

Family -  Enchy t ra i idae  2

Class -  Aphasmida
Order -  Enopl ida

Family -  Dorylaimoidae
Genus -  Dorylaimus

Order -  Cladocera

Suborder -  Calyptomera
Tr ibe -  Clenopoda

Genus -  Holopedidae
gibberum

Order -  Ostracoda
Family -  Cypridae

Genus -  I l y o c y p r i n a e

Order -  Copepoda
Family -  C lyc lop idae

Genus -  Eycyclops
a g i l i s

(No. r ep resen ts  l a r v a e  un less
otherwise s t a ted )

Order -  D ip te ra
Family -  Tendipedidae

1

6

1

2

9

Subfamily -  Pelopinae
Genus -  Anatopynia

dyar i  3

Subfamily -  Tanypodinae
Genus -  Proc lad ius  1

Subfamily -  Tendipedinae
Genus -  Cyptochironomus 2
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Lakelse Lake 1 4  m ( c o n e d . )

Family -  Orthodadi inae 2

Family -  Hele idae
Subfamily -  Helc inae

Genus -  Cu l i co ides 2

10

To ta l  No. o f  organisms 34

V
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Lake l se  L a k e 24 m N o .  o f  Organ isms

Class -  P e l e c y p o d a
Order -  S p h a e r i i d a e

F a m i l y  -  P i s i d i u m

Class  -  A p h a s m i d i a
Order  -  Chromadonida

Fami l y  -  C y a t h o l a i m i d a e
Genus -  E thmo la i thus

Class -  O l i g o c h a e t a
Order  -  P l e s i o p o n a

F a m i l y  -  N a i d i d a e
Genus -  N a i d i u m

b i l o n g a t a

7

1

4

Fami l y  -  E n c h y t r a i d a e  1 2

Order  -  O s t r a c o d a
F a m i l y  -  C y p r i d a e

Genus -  Candona
i n d i g e n a  8

Genus -  P o t a m o c y p r i s
Sp. -  l y b o f o r m a  1 8

Order -  Copepoda
F a m i l y  -  C y c l o p i d a e

Genus -  E u c y c l o p s
a g i l i s  2

Order  -  D i p t e r a
Fami l y  -  Te n d i p e d i d a e

Sub fam i l y  -  O r t h o c l a d i i n a e
Genus -  Span io toma

S u b f a m i l y  -  Te n d i p e d i n a e
Genus -  Ta n y t a r s u s

Genus -  Te n d i p e s
hyperboreus

Genus -  Ch i ronomus
t r i b e l o s

Genus -  Ch i ronomus
Sp. B .

28

1

1

1

40

1
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Lakelse Lake 2 4  m ( c o n e d . )

Subfamily -  Pelopiinae
Genus -  Anatopynia

dyari 2

46

Total no. o f  organisms. 9 8

0
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Lakelse Lake 2 8  m

Class -  Pelecypoda
Order -  Sphaer i idae

Family -  P is id ium

Class -  Ol igochaeta
Order -  P l e s i o p o r a

Family -  Enchytraeidae

Order -  Cladocera
Family -  Holopedidae

Genus -  Holopedium
Sp. -  g i b b e r u m

Order -  Ostracoda
Family -  Cypr idae

Genus -  Potamocypris
Sp. -  lyboforma

Order -  Ostracoda
Family -  Cypr idae

Genus -  Candona
indigena

Order -  D ip te ra
Family -  Cu l i c i dae

Genus -  Mochl ionyx
Sp. -  c i n e t i p e s

Family -  Tendipedidae

Subfamily -  Hydrobaeninae
Genus -  Hydrobaenus

Subfamily -  Tendipedinae
Genus -  Pseudocheronomus

Subfamily -  Tend ip id inae
Genus -  Tendipes

t r i b e l o s

No. o f  organims

25

4

1

6

21

28

1 pupae

2

1

3

9

To ta l  no.  o f  organisms 6 6
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Lake l se  L a k e 30 m N o .  o f  organisms

Class -  Pe lecypoda
Order  -  S p a e r i i d a e

Fami l y  -  P i s i d i u m

Class -  A p h a s m i d i a
Order  -  Chromador ida

Fami l y  -  C y a t h o l a i m i d a e
Genus -  E thomo la imus

3

1

Class  -  O l i g o c h a e t a
Order -  P l e s i o p o r a

F a m i l y  -  N a i d i d a e
Genus -  N a i d i u m

b i l o n g a t a  1

F a m i l y  -  E n c h t r a e i d a e  1 9

Order -  O s t r a e o d a
Fami l y  -  C y p r i d a e

Genus -  Candona
i n d i g e n a  1 1

Genus -  P o t a m o c y p r i s
l y b o f o r m a  6

Order -  C ladocern
Family -  Holopedidae

Genus -  Holopedium
Sp. -  gibberum

Order  -  Copepoda
Fami l y  -  C y c l o p i d a e

Genus -  E u c y c l o p s
A g i l i s

Order  -  Mys idacea
Genus -  Neomys is

merced is

1

2

2

22
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Lakelse Lake 3 0  m ( c o n t ' d ) .

Order -  Diptera
Family -  Culicidne

Subfamily -  Chaoborinae
Genus -  Mochlonyx

Sp. -  c inct ipes

Family -  Tendipidae

Subfamily -  Pelopiinae

Subfamily -  Pelopiinae
Genus -  Anatopynia

dyari

Subfamily -  Podonominae

Subfamily -  Tendipedinae
Genus -  Pseudochironomus

richardsoni

Genus -  Tendipes

Genus -  Tendipes
Sp. -  chironomus

Genus -  Tendipes
tr ibelos

No. o f  organisms

(no. represents larvae
unless otherwise stated)

1 pupae

1 pupae (no head)

8 +  2  heads only

3

1

1 pupae

18

9

42
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5. D ISCUSSION

Vo l l e n w e i d e r  d e m o n s t r a t e d  u s i n g  s e v e r a l  t e c h n i q u e s  t h a t  t h e

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

o f  i n c r e a s e d  p h o s p h o r u s .  H i s  c l a s s i f i c a t i o n  o f  l a k e s  was  a s  f o l l o w s :

LEVEL OF LAKE PRODUCTION TOTAL P  mg/m3 I N O R G A N I C  N  mg/m3

U l t r a  -  o l i g o t r o p h i c  < 5  < 2 0 0

O l i g o  -  m e s o t r o p h i c  5 - 1 0  2 0 0 - 4 0 0

Meso -eu t roph i c  1 0 - 3 0  3 0 0 - 6 5 0

E u - p o l y t r o p h i c  3 0 - 1 0 0  5 0 0 - 1 5 0 0

P o l y t r o p h i c  > 1 0 0  > 1 5 0 0

Vo l l e n w e i d e r  ( 1 9 7 1 ,  p .  6 5 )  a l s o  s t a t e s  t h a t  " w a t e r s  w i t h  t o t a l  phospho rus

and bound  i n o r g a n i c  n i t r o g e n  c o n c e n t r a t i o n s  i n  e x c e s s  o f  2 0  mg/m3 a n d

300 mg/m3, r e s p e c t i v e l y ,  m a y  b e  r e g a r d e d  a s  i n  d a n g e r " .  I n  L a k e l s e  L a k e

t o t a l  p h o s p h o r u s  c o n c e n t r a t i o n s  n e v e r  appea red  t o  b e  l i m i t i n g  t o  p r o d u c -

t i o n  i n  t h i s  s u r v e y  o r  i n  p r e v i o u s  s u r v e y s  b y  A b l e s o n ,  1 9 7 6  a n d  Mc lndoe

and Knapp ,  1 9 7 4 .  S p r i n g  o v e r t u r n  v a l u e  o f  p h o s p h o r u s  a t  S t a t i o n  I I I

(mid- l a k e )  w a s  r e c o r d e d  a t  0 . 0 6 6  m g / 1  o r  6 6  mg/m3. T h e  m i n i m a l  T . P.

recorded  was  0 . 0 1  m g / 1  d u r i n g  m i d - w i n t e r ,  a l s o  a t  S t a t i o n  I I I .  T h e  mean

v a l u e  f o r  t h i s  l a k e  s t a t i o n  was 0 . 0 2 6  m g / i  o r  2 6  mg/m3 o f  t o t a l  p h o s -

phorus .  T h i s  c o n c e n t r a t i o n  o f  T . P.  w o u l d  i n d i c a t e  t h e  l e v e l  o f  l a k e

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

s t a t u s  d u r i n g  f r e s h e t .  I n o r g a n i c  n i t r o g e n  however  h a d  a  s p r i n g  o v e r t u r n

v a l u e  o f  0 . 0 2  t o  0 . 0 5  m g / 1  a n d  a  mean c o n c e n t r a t i o n  o f  0 . 0 2 1  mg /1  o r  2 1

mg/m3. T h i s  i s  w e l l  b e l o w  Vo l l e n w e i d e r ' s  d a n g e r  l e v e l  a n d  i n  t h i s

i n s t a n c e  ( L a k e l s e  L a k e )  m a y  b e  t h e  l i m i t i n g  e l e m e n t  i n  l a k e  p r o d u c t i o n .

The t r o p i c  l e v e l  may a l s o  b e  i n d i c a t e d  t h r o u g h  many o t h e r

paramete rs .  C h l o r o p h y l l  was  i n i t i a l l y  p r o p o s e d  u n t i l  i t  was  r e a l i z e d  t h a t

the c h o l o r o p h y l l  c o n t e n t  i s  n o t  a  r e l i a b l e  measure  o f  p l a n k t o n  ( t h e

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

p h y s i o l o g i c a l  s t a t e  o f  t h e  e n v i r o n m e n t ,  e t c .  T h e r e f o r e  a c t u a l  d e n s i t y
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1

counts and spec ies  i d e n t i f i c a t i o n  were  made and r e l a t e d  t o  t h e  t r o p h i c
categories o f  Wetzel  (1975) .  T h e  d e n s i t y  va lues  recorded f rom Lakelse
Lake were 26 .4  -  270.5 mg/1 and Chrysophyceae and Diatameae were t h e

dominant phytop lankton.  B o t h  o f  t hese  f a c t s  i n d i c a t e  an  o l i g o t r o p h i c
cond i t ion .  H o w e v e r,  ment ion should be  made t o  t h e  b i o l o g i c a l  compet i t i on
occurr ing between macrophyte f o rma t i on  and b i o c e n o t i c  fo rma t ions .  T h e
macrophytes can obv ious ly  absorb l a r g e  q u a n t i t i e s  o f  n u t r i e n t s  which
would impover ish  t h e  p lank ton  community (Has le r  and Jones 1949; Vo l l e n -

weider 1961) .

A f u r t h e r  method u t i l i z e d  by  Ableson (1976) i n  a t tempt ing  t o
es tab l i sh  t h e  t r o p h i c  l e v e l  o f  Lakelse Lake was t o  i n v e s t i g a t e  t h e  phos-
phorus- c h l o r o p h y l l  r e l a t i o n s h i p s .  T h i s  method proposed b y  Sakamoto (1966)
was used b y  D i l l o n  and R i g l e r  (1975)  t o  e s t a b l i s h  development capac i t y
on Pre Cambrian l a k e s .  A b l e s o n  used s p r i n g  (May 9 ,  1974) o v e r t u r n  va lues
of 0 .01  mg/1-1 ( o r  10  mg/m3) and c a l c u l a t e d  a  c h l o r o p h y l l  range o f  2  -  4
ug/1-1 which f a l l s  w i t h i n  t h e  lowes t  l e v e l  o f  c l a s s i f i c a t i o n  b y  D i l l o n
and R i g l e r  (1975) .  T h e  present  s t udy  i n d i c a t e d  s p r i n g  o v e r t u r n  (28  May
1975) v a l u e s  a t  0 .066 mg/1 o f  T. P.  T h i s  would p lace  Lakelse Lake on

D i l l o n  and R i g l e r ' s  development c a p a c i t y  a t  a  much h ighe r  l e v e l  o f  p r o -
duct ion.  I t  would t h e r e f o r e  appear t h a t  t h i s  l a k e  i s  n o t  s i m i l a r  t o  Pre
Cambrian l akes  ( D i l l o n  and R i g l e r )  o r  t h e r e  i s  a  f u r t h e r  l i m i t i n g  f a c t o r
on Lakelse Lake.

Nu t r i en t  i n p u t  l e v e l s  f r om t h e  i n f l o w  st reams were l o w  ( w i t h
the excep t ion  o f  t h e  ho t sp r i ng  c a n a l ) .  M c l n d o e  and Knapp (1974) and
Ableson (1976) a l s o  repo r ted  s i m i l a r  l o w  i n p u t  l e v e l s .  Phosphorus  l e v e l s ,
however, i n  Lakelse Lake a r e  h i g h ,  and i n d i c a t e  ( W e t z e l  1975) a  meso-
eutrophic t r o p h i c  s t a t u s .  T h e  impact  o f  human popu la t i on  as proposed by
S i n c l a i r  (1974)  o f  161,965 o v e r n i g h t  v i s i t s  and 258,815 day v i s i t s
annual ly cou ld  be an  apprec iab le  source o f  t h i s  n u t r i e n t .  M c l n d o e  and
Knapp (1974)  e s t i m a t e  t h e  t o t a l  summer l o a d i n g  f rom t h i s  source a t  2 . 2  x
103 Kg o f  t o t a l  phosphorus.

The water  f l o w  f r o m  t h e  ho tsp r ings  i n t o  Lakelse Lake i s  c a l -
culated a t  0 .28  c f s ,  o r  1/2500 o f  t h e  t o t a l  o u t f l o w  f r o m  t h e  l a k e .  I t
i s  t h e r e f o r e  u n l i k e l y  t h a t  t h i s  source has a  subs tan t i a l  e f f e c t  on  t h e
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waters o f  Lake lse  Lake, based on  t h e  c u r r e n t  chemical  composi t ion o f
these waters .

6. SUMMARY

1. B a s e d  on  t h e  p resen t  s tudy  as  w e l l  as  those o f  Ableson 1976 and
Mclndoe and Knapp 1974, t h e r e  i s  s u f f i c i e n t  phosphorus p resen t  i n  Lakelse
Lake f o r  i t  t o  become eu t roph i c .  H o w e v e r,  i t  appears t h a t  t h e r e  a r e  two
l i m i t i n g  f a c t o r s ,  t h e  l o w  l e v e l  o f  n i t r o g e n  and t h e  h i g h  f l u s h i n g  r a t e
of t h e  l a k e .  T h e r e f o r e  any f a c t o r s  which cou ld  inc rease  i n o r g a n i c
n i t rogen o r  cou ld  impede t h e  f l u s h i n g  r a t e  may inc rease  t h e  l a k e  t r o p h i c

s ta tus.

2. P h y t o p l a n k t o n  biomass was l o w,  w i t h  a  maximum observed va lue  o f
270.5 mg/m-3. T h i s  i n d i c a t e s  a  l o w  p r o d u c t i v i t y  f o r  t h e  l a k e  and us ing
Vol lenweider 's  (1971)  l a k e  c l a s s i f i c a t i o n  i n d i c a t e s  an  o l i g o t r o p h i c
phytoplankton p r o d u c t i v i t y  ( l o w e r  t h a n  1000 mg/m-3 maximum p lank ton

dens i t y ) .

The zooplankton,  based on  t h e  p resen t  da ta ,  appears i n  Lakelse Lake,
to be poor  i n  bo th  t h e  number o f  spec ies  p resen t  and on  t h e  t o t a l
abundance o f  each spec ies .  T h i s  l o w  d e n s i t y  i s  v e r y  p robab ly  r e l a t e d  t o
the l o w  phytoplankton biomass.

3. B o t t o m  fauna o f  Lake lse  Lake was examined i n  1946, comparat ive da ta
from 1975 i n d i c a t e s  a  t h r e e  f o l d  inc rease  i n  t h e  number o f  organisms p e r
square meter (1045 t o  3200) and an inc rease  o f  t h e  l i m n e t i c  zone o f

near ly  t w i c e  t h e  depth .

7. RECOMMENDATIONS

0

I t  seems c l e a r  t h a t  t h e  r a p i d  expansion o f  t h e  macrophyte and
benthic communities i s  r e l a t e d  t o  t h e  uncon t ro l l ed  re lease  o f  n u t r i e n t s
in to  Lakelse Lake. T h e  o n l y  areas where i t  seems f e a s i b l e  t o  c o n t r o l
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these r e l e a s e s  a r e  t h e  a r e a s  o f  i n t e n s i v e  p u b l i c  u s e .  I t  i s  recommended

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

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

deve lopments ,  s u c h  a s  p a r k  a n d  camp s i t e s ,  r e s o r t s  a n d  f o o d  o u t l e t s .

E x i s t i n g  p r i v a t e  d w e l l i n g s  c o u l d  b e  e x c l u d e d  p r o v i d e d  t h a t  t h e s e  same

r e s t r i c t i o n s  a r e  i n c l u d e d  f o r  a n y  new p r i v a t e  d w e l l i n g s .
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M a n u s c r i p t  R e p o r t  S e r i e s  # 8 8 2 .
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Figure 7 Morphometrlc map of
Lakelse Lake , 1976.


