
THE LIMNOLOGY OF MORICE LAKE

VOLUME 5 :  CHAPTER 2

ENVIRONMENT CANADA
FISHERIES SERVICE

NORTHERN OPERATIONS
HABITAT PROTECTION

1976



INDEX

CONTENT P A G E

L i s t  o f  F igures  and Tab les

Summary o f  L imno log ica l  Da ta

Forward

Methods

Water Chemistry

Phytoplankton

Zooplankton

Zoobenthos

Impact o f  Impoundment

Bibl iography



LIST OF TABLES

1 O b s e r v e d  temperatures b y  s t a t i o n  and d a t e ,  Mor ice Lake,
B. C .

2 M e a n  o f  s e l e c t e d  chemical parameters ,  Mor ice  Lake,  B .  C .

3 R a n g e ,  maximum-minimum, chemical  parameters ,  Mor ice
Lake, 1974 -  7 5 .

4 C o m p a r i s o n  o f  se lec ted  chemical  parameters  f rom Mor ice
and o t h e r  r e g i o n a l  l a k e s .

5 C h e m i c a l  a n a l y s i s ,  Nanika and K i d p r i c e  Lakes,  1974.

6 A l g a l  s p e c i e s  l i s t ,  Mor ice  and Nanika Lakes.
•7 N a n i k a  Lake phytop lankton biomass v a l u e s .

8 C o m p a r i s o n  o f  Mor ice Lake phy top lank ton  biomass va lues
between J u l y ,  1974 and June, 1975.

9 L i s t  o f  zooplankton spec ies  found  i n  n e t  p lank ton  o f
Morice. Lake, B .  C .

10 L i s t  o f  zooplankton spec ies  found  i n  n e t  p lankton o f
Nanika Lake,  B .  C . ,  1974.

11 D i s t r i b u t i o n  o f  ben th i c  i n v e r t e b r a t e s  i n  Mor ice Lake,
by s t a t i o n  and depth .

12 D i s t r i b u t i o n  o f  chironomidae i n  Mor ice  Lake.

13 T h e  chironomidae f r o m  Morice Lake,  B .  C .

14 C h a r a c t e r i s t i c s  o f  Morice Lake t r o p h i c  l e v e l .



LIST OF FIGURES

1 M o r i c e  L a k e  s a m p l i n g  s t a t i o n s .

Map o f  s t u d y  a r e a ,  s h o w i n g  N a n i k a  L a k e  s a m p l i n g
l o c a t i o n s .

3 R e l a t i v e  p l a n k t o n  b i o m a s s ,  1 9 7 4 ,  M o r i c e  L a k e ,  B .  C .
a t  0 . 5  m e t e r s  d e p t h .

4 P h y t o p l a n k t o n  b iomass  v a l u e s ,  a n d  t e m p e r a t u r e s ,
s t a t i o n  3  ( 0 . 5  m d e p t h )  a t  M o r i c e  L a k e ,  B .  C .



LIST OF APPENDIX

1. C h e m i c a l  a n a l y s i s  M o r i c e  L a k e ,  B .  C .

2. M o r i c e  L a k e  p h y t o p l a n k t o n  b iomass  v a l u e s .

3. I d e n t i f i c a t i o n  o f  zooben thos  b y  s t a t i o n  a n d  d e p t h ,
Morice L a k e ,  B .  C . ,  1 9 7 5 .



SUMMARY

1. D i s s o l v e d  oxygen s a t u r a t i o n  ranged f rom 90 -  100%
during t h e  su rvey.

2. M a x i m u m  temperature observed was 1 2 . 7 °  C.  i n
August, 1974.  T h e  n o r t h  end o f  t h e  l a k e  had
cons i s tan t l y  h i ghe r  temperatures t h a n  t h e  sou thern
end o f  t h e  l a k e .  V e r y  l i t t l e  s t r a t i f i c a t i o n
occurred du r i ng  t h e  survey  ( i n  t h e  upper  200 f e e t ) .

3. S e v e n t e e n  chemical  -  p h y s i c a l  parameters were
measured th roughout  t h e  s u r v e y.  W i t h  t h e  excep t ion
of t h e  f o u r  s t a t i o n s  l i s t e d  be low,  no  s p a t i a l  o r
temporal t r e n d s  were observed.  S t a t i o n  1 had
greater  i n p u t  va lues f o r  Na, K ,  Mg, S i ;  S t a t i o n  2
fo r  K ,  Mg, TP;  S t a t i o n  11 f o r  K ,  Ca ,  Mg;
Sta t ion 13  f o r  Mg.

With t h e  except ion  o f  s i l i c o n ,  n u t r i e n t s  appear
to be  l i m i t i n g  w i t h i n  t h e  Mor ice  watershed, t h e
Nanika R i v e r  c o n t r i b u t e d  t h e  ma jo r  i n p u t  o f  t o t a l
phosphorus. S i l i c o n  was l i k e l y  n o t  a  l i m i t i n g
element.

Snow measurements i n d i c a t e  l i t t l e  chemical i n p u t
to t h e  system.

4. P h y t o p l a n k t o n  biomass ranged 26  -  300.mg/m'
throughout t h e  su rvey.

Chrysophyta were dominant th roughout  t h e  su rvey ;
Chlorophyta occupied a  l a r g e  percentage i n
ear ly  s p r i n g .



Phytoplankton d e n s i t y  was g r e a t e r  a t  t h e  no r t he rn
end o f  Mor ice  Lake.

Morice Lake i s  c l a s s i f i e d  a s  u l t a - o l i g o t r o p h i c
according t o  maximum p lank ton  d e n s i t y.

The l o w  phytop lankton p r o d u c t i v i t y  o f  Morice Lake
is l i k e l y  due t o  l i m i t i n g  n u t r i e n t s  and l ow  •
temperatures.

5. M o r i c e  Lake i s  poo r  i n  amount o f  zooplankton,
both i n  t h e  number o f  spec ies  p resen t  and t h e
to ta l  abundance o f  each spec ies .

Greatest abundance o f  zooplankton occurs  i n  t h e
spr ing,  a f t e r  s p r i n g  r u n - o f f .

Zooplankton abundance appears t o  decrease f rom
the n o r t h  t o  sou th  end o f  Mor ice  Lake.

6. M o r i c e  Lake accord ing  t o  zoobenthos t ypo logy  i s
cold s teno thermic  and u l t a  o l i g o t r o p h i c .

Benthic i n v e r t e b r a t e  d e n s i t y  i s  1680 organisms/m2
throughout Mor ice Lake. T h e  g r e a t e s t  d e n s i t y
(3366/m2) o f  ben th i c  i n v e r t e b r a t e s  occurs i n  t h e
upper 10  meters o f  t h e  l a k e .

Approximately 50% o f  t h e  b e n t h i c  fauna a r e
Chironomids, i n  most cases t h e  dominant spec ies  i s
Hetero t r i ssoc lad ius  o l i v e r i  Sae the r.



FORWARD

The impounding o f  a  n a t u r a l  w a t e r  regime causes
environmental changes.  T h e  more e v i d e n t  e f f e c t s  occu r
at t h e  l a n d  and wa te r  i n t e r f a c e ,  u s u a l l y  due t o  f l o o d i n g
and o r  l a k e  drawdown. T h e  new ecosystem can e i t h e r
create o r  des t r oy  h a b i t a t  f o r  t h e  e x i s t i n g  species o f
f i sh  and  o t h e r  organisms. S h o r e l i n e  and bank e r o s i o n ,
a l tered f l o w  reg ime  and o t h e r  phys i ca l  changes can have
severe chemical  and  b i o l o g i c a l  repercuss ions  b y  a l t e r i n g
the s e n s i t i v e  n a t u r a l  ba lance .

As p a r t  o f  t h e  Kemano I I  Environmental  S t u d y,
Environment Canada, F i s h e r i e s  S e r v i c e ,  i n i t i a t e d  a  p r o -
gram d u r i n g  1974 -  75  t o  i n v e n t o r y  t h e  e x i s t i n g  wa te r
chemistry,  p l a n k t o n  and b e n t h i c  fauna o f  Mor ice Lake.
The main o b j e c t i v e s  o f  t h i s  s t u d y  were t o  p rov ide  da ta
to determine t h e  p resen t  t r o p h i c  s t a t e  o f  t h e  l a k e ,  t h e
n u t r i e n t  l o a d i n g  i n t o  t h e  l a k e ,  phy top lank ton  and zoo-
plankton biomass and l a k e  b e n t h i c  fauna popu la t i on .
These da ta  a r e  used t o  assess t h e  t o t a l  l a k e  p r o d u c t i v i t y
and t o  p r e d i c t  responses t o  an  a l t e r e d  environment.

The 1974 -  7 5  l i m n o l o g i c a l  s t u d y  cons i s ted  o f  f o u r  p a r t s
as o u t l i n e d  be low:

I 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
natural  wa te rs  t he reby  V 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 .
Recognition o f  t h i s  r e q u i r e d  t h a t  a  l i m n o l o g i c a l  s u r v e y
be undertaken as  p a r t  o f  t h e  Kemano I I  power development



impact assessmen t .  T h e  r e p o r t  a t t e m p t s  t o  c h a r a c t e r i z e
the w a t e r  c h e m i s t r y  o f  M o r i c e  L a k e  d u r i n g  May,  1 9 7 4  t o
August,  1 9 7 5 ,  a n d  o n  t h e  b a s i s  o f  t h e s e  s h o r t  t e r m
o b s e r v a t i o n s ,  a t t e m p t s  t o  q u a n t i t a t i v e l y  e s t i m a t e
changes i n  c h e m i c a l  p a r a m e t e r s  c o n s e q u e n t i a l  t o  impound -
ment a n d  d i v e r s i o n .

The w a t e r  c h e m i c a l  b u d g e t  o f  a  r e s e r v o i r  u s u a l l y  depends
upon t h e  i n f l o w i n g  s t r e a m s .  H o w e v e r ,  d u r i n g  t h e  p e r i o d
o f  f o r m a t i o n  t h e  f l o o d e d  s h o r e l i n e  z o n e  w i l l  l e a c h
chemical s u b s t a n c e s  f r o m  t h e  s o i l  a n d  t h e  decayed v e g e t a -
t i o n .  T h e  w a t e r ,  d u e  t o  t h e s e  l e a c h a t e s ,  w i l l  m o d i f y  t h e
chemical c o m p o s i t i o n  o f  t h e  w a t e r .  T h e s e  changes may b e
expressed i n  s e v e r a l  methods  b u t  t h e  m o s t  o b v i o u s  i s
u s u a l l y  a n  i n c r e a s e  i n  p l a n k t o n  b iomass  a n d  l a k e  p r o d u c -
t i v i t y .

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

Phy top lank ton  a r e  t h e  p r i m a r y  u t i l i z e r s  o f  n u t r i e n t s  a n d
are t h e  c o n s e q u e n t i a l  p r i m a r y  f o o d  o r g a n i s m s .  T h e s e
pr imary  p r o d u c e r s ,  b y  u t i l i z i n g  l i g h t  a n d  n u t r i e n t s ,
i n i t i a t e  a n d  s u s t a i n  t h e  t r o p h i c  l e v e l  o f  t h e  b i o l o g i c a l
community. T h e  a l g a e  p r o d u c t i o n  a s  w e l l  a s  i n f l u e n c i n g
the q u a n t i t y  o f  seconda ry  p r o d u c t i o n ,  may  a l s o  a f f e c t  t h e
q u a l i t y  o f  t h e  w a t e r  and  t h e  f i s h e r y .  T h e  c r i t i c a l  r o l e
o f  a l g a e  i n  l a k e  m e t a b o l i s m  d i c t a t e s  a  s t u d y  t o  a d e q u a t e -
l y  c h a r a c t e r i z e  M o r i c e  L a k e .  T h e  f o l l o w i n g  components
were examined :  p h y t o p l a n k t o n  t a x o n o m i c  c o m p o s i t i o n ,  b y
season a n d  r e g i o n ,  s t a n d i n g  c r o p  o r  b iomass  o f  a l g a e ,
and t h e  i d e n t i f i c a t i o n  o f  p o s s i b l e  l i m i t i n g  f a c t o r s .
Nanika L a k e  was a l s o  sampled  o n  J u l y  3 1 ,  1 9 7 4  f o r



comparison and as  a  r e l a t i v e  i n d i c a t i o n  o f  p roduc t ion
fo r  t h e  a rea .

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

Zooplankton i n f o r m a t i o n  i s  e s s e n t i a l  f o r  an unders tanding
of b i o l o g i c a l  c o n d i t i o n s  e x i s t i n g  i n  t h e  l a k e  a t  p resen t
and t h e  changes which may occur  due t o  t h e  poss ib le
hydro- e l e c t r i c  development.

Nanika Lake ,  a l s o  p a r t  o f  t h e  p o s s i b l e  Kemano I I  h y d r o -
e l e c t r i c  p r o j e c t ,  was sampled on J u l y  3 1 ,  1974 f o r  compar i -
son t o  Mor ice  and as  a  r e l a t i v e  i n d i c a t i o n  o f  t h e
p r o d u c t i v i t y  o f  t h e  a rea .

IV 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
the bot tom sediments o f  aqua t i c  systems. T h i s  b e n t h i c
community c o n t r i b u t e s  an  impo r tan t  r o l e  i n  t h e  ecosystem
and i n  Mor ice  Lake a  probab le  c r i t i c a l  r o l e  i n  t h e  f o o d
chain may e x i s t .

The q u a n t i t y  and q u a l i t y  o f  zoobenthos a r e  a l s o  good
ind ica to rs  o f  t h e  general  p r o d u c t i v i t y  o f  a  wa te r  body.
Consequently, d i f f e r e n c e s  i n  abundance and composi t ion
of t h e  zoobenthos i n  d i f f e r e n t  p a r t s  o f  a  l a k e  can o f t e n
provide u s e f u l  i n f o r m a t i o n  on t h e  r e g i o n a l  f a c t o r s
in f luenc ing  gene ra l  p r o d u c t i v i t y  as  w e l l  a s  i n d i c a t e  t h e
capacity t o  suppo r t  some spec ies  o f  f i s h .

The o b j e c t i v e s  o f  t h e  survey  on Mor ice  Lake were t o
determine t h e  abundance and composi t ion  o f  t h e  zoobenthos



in  M o r i c e  L a k e  a n d  t o  compare t h e  r e s u l t s  t o  t h o s e
found i n  o t h e r  r e g i o n a l  l a k e s ,  r e l a t e  abundance and
d i s t r i b u t i o n  o f  zooben thos  t o  o t h e r  b i o l o g i c a l  components
o f  t h e  ecosys tem and  a t t e m p t  t o  p r e d i c t  t h e  i m p a c t  o f  t h e
hydro- e l e c t r i c  deve lopmen t  o n  t h e  abundance and  c o m p o s i -
t i o n  o f  z o o b e n t h o s  w i t h i n  M o r i c e  L a k e .

METHODS

Water C h e m i s t r y :

Three m a j o r  c h e m i s t r y  s t a t i o n s  w e r e  l o c a t e d  o n  t h e  m a j o r
ax is  o f  t h e  l a k e  a n d  o n  e l e v e n  o f  t h e  s t r e a m s  t h a t  f l o w
i n t o  M o r i c e  L a k e ,  F i g u r e  1 .  T h e  s t a t i o n s  w e r e  m o n i t o r e d
monthly  b y  b o a t  i n  summer months  a n d  b y  h e l i c o p t e r  i n
the w i n t e r  mon ths .

Samples w e r e  c o l l e c t e d  w i t h  a  Nansen w a t e r  s a m p l e r  and
shipped i n  d a r k  c o o l e r s  t o  t h e  c h e m i s t r y  l a b o r a t o r y ,
Department o f  t h e  E n v i r o n m e n t ,  F i s h e r i e s  a n d  M a r i n e  S e r v i c e ,
Vancouver,  B .  C .  S a m p l e s  w e r e  g e n e r a l l y  a n a l y z e d  w i t h i n
24 h o u r s  o f  c o l l e c t i o n .  F o r  d e t a i l e d  methods s e e
Labo ra to ry  M a n u a l ,  F i s h e r i e s  S e r v i c e  -  E n v i r o n m e n t a l
P r o t e c t i o n  S e r v i c e ,  P a c i f i c  R e g i o n ,  1 9 7 4 .

Observa t ions  o n  d i s s o l v e d  oxygen  w e r e  made f o u r  t i m e s
dur ing  t h e  s u r v e y ,  o n  1 7  J u l y  1 9 7 5 ,  11  Sep tember  1 9 7 5 ,
10 December 1 9 7 5  a n d  2 8  May 1 9 7 5 .  M e a s u r e m e n t s  w e r e  made
w i th  a n  I B C  ( I n t e r n a t i o n a l  B i o p h y s i c s  C o r p o r a t i o n )
d i s s o l v e d  o x y g e n  f i e l d  u n i t  a t  0 . 5 ,  7 ,  2 5  and  5 0  m e t e r
depths a t  s t a t i o n s  3 ,  4  a n d  5 .  T h e  m e t e r  was c a l i b r a t e d
by W i n k l e r  a n a l y s i s .





Temperature was measured t w e l v e  t i m e s  d u r i n g  t h e  s u r v e y.
a t  t h r e e  l a k e  s t a t i o n s  ( f o u r  d e p t h s )  a n d  a t  e l e v e n
st reams,  s e e  F i g u r e  1 .  M e a s u r e m e n t s  w e r e  t a k e n  w i t h  a
YSI f i e l d  t e m p e r a t u r e  m e t e r .

Transparency measurements w e r e  made w i t h  a  s t a n d a r d  b l a c k
and w h i t e  s e c c h i  d i s c  f i v e  t i m e s  d u r i n g  1 9 7 4 .

Phy top lank ton :

Samples w e r e  c o l l e c t e d  i n  a  2 5 0  m l .  b o t t l e  and  p r e s e r v e d
in L u g o l ' s  s o l u t i o n .  T h e  a l g a e  w e r e  i d e n t i f i e d  a n d
enumerated u s i n g  t h e  U te rmoh l  t e c h n i q u e .  B i o m a s s  was
es t imated  b y  m u l t i p l y i n g  vo lume  b y  number  o f  c e l l s  p e r
u n i t  v o l u m e .  T h i s  method i s  d e s c r i b e d  i n  Vo l l e n w e i d e r
(1969).  D e e p  w a t e r  samples  w e r e  c o l l e c t e d  u s i n g  a  Nansen
b o t t l e .

Zoop lank ton :

Data w e r e  c o l l e c t e d  between J u l y ,  1 9 7 4  and  A u g u s t ,  1 9 7 5 .
Samples w e r e  t a k e n  f r o m  t h r e e  s t a t i o n s  o n  M o r i c e  L a k e ,
see F i g u r e  1 .  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 a t  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.
and a  p o r e  o-pening o f  7 7 i .  T h e  r e s u l t s  a r e  exp ressed  a s
i n d i v i d u a l s  p e r  l i t r e .  C o r r e s p o n d i n g  i n d i v i d u a l s  p e r  cm2
values 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  t a k e n  f r o m  d e p t h s
of  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  each  s p e c i e s  r e p r e s e n t s
the 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 ,  f o r  examp le
Cyclops b i c u s p i d a t u s  a d u l t s ,  c o p e p o d i d s  a n d  n a u p l i i  a r e
added t o  g i v e  a  f i n a l  t o t a l .



TABLE 1  -  OBSERVED TEMPERATURES BY STATION AND DATE, MORICE LAKE, B . C .
1

Year
Day-Month 18/6 17/7 31/7

1974
6/8 11/9 21/10 10/12 3/2 2/3

1975
28/5 25/6 24/8

STATION DEPTH
meters

1 0.5 8.9 10.1 11 - 12 3.9 1.0 - 1.0 9 - 12.1
2 0.5 7 8.5 9.8 9.9 6.8 0.5 0.5 1.8 7 - -
3 0.5 7.8 9 10.6 12.7 12.3 7.1 4.8 1.8 1.9 6.0 7.2 12.0
3 7 - - 9.4 11.6 11 - 4.8 2.05 2.05 5.0 6.0 11.1
3 25 5.5 6 7.8 11.0 8.9 6.4 4.8 2.05 3.0 4 .0 5.8 7.2
3 50 4.8 5.1 6.3 9 8 5.0 4.8 3.0 3.7 - 4.8 6.2
4 0.5 6.8 7.8 10 12.3 12.1 7.1 4.8 - - - 10.8
4 7 - 8 .2 11.0 11.0 - 4 .8 - - - - 9 .8
4 25 5.5 6 - 11.0 8.8 6.4 4.8 - - - 6 .5
4 50 4.8 5.1 6.2 8.9 7.5 5.0 4.8 - - - 6.1
5 0.5 6.5 7 9.8 11.5 11 .0 7.1 4.8 - 1.0 5.0 6.2 10.5
5 7 - 8.0 11.0 9.6 - 4.8 - - -
5 25 5.2 5.8 7 10.0 7.9 6.3 4 .8 - - - 4 .8
5 50 4.8 5.1 6 8.6 7.0 5.0 4.8 - - - -
6 0.5 5.1 7 7 - 7 - - - 5.2 7.5
7 0.5 4.8 5 5.5 - 6 3.3 0.5 - - 4 5.0
8 0.5 5.5 5.1 4.5 - 4 2.0 0.2 - - 4.5 5.2
9 0.5 5.0 6.2 5.5 - 2.5 1.2 - - 5.8 4 .5

10 0.5 5.1 6 4 - 4 2.2 0.1 - - 5 5.5
11 0.5 7.0 8.8 10.2 - 8 3.5 1.5 0.5 - 7 .5 7.0
12 0.5 4.6 4 4 - 5 2.8 1.5 - - 4.6
13 0.5 4.6 4 4 - 3.0 1.5 - - - -
14 0.5 7 - - - 7 4.8 - 1 .5 5.5 7 .0



Zoobenthos:

The s u r v e y  was c o n d u b t e d  f r o m  3 0  May t o  . 6  June  1975 ,
Three s a m p l i n g  s i t e s  w e r e  l o c a t e d  o n  t h e  m a j o r  a x i s  o f
the l a k e  a t  t h e  w a t e r  c h e m i s t r y  s a m p l i n g  s t a t i o n s .
Wi th in  e a c h  s a m p l i n g  s i t e  a  s e r i e s  o f  d 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 ,
using a  s t a n d a r d  P o n a r  dedge .  S e d i m e n t s  w e r e  f i e l d
sieved u s i n g  a  N i t e x  n y l o n  n e t  ( 4 0 0 p  mesh)  a n d  t h e
res idue  p r e s e r v e d  i n  5  -  7% f o r m a l i n .  L a b o r a t o r y
samples 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  a n d
sor ted w i t h  a  s t e r e o m i c r o s c o p e .

Organism 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
and a  compound m ic roscope  d e p e n d i n g  u p o n  s i z e  o f  t h e
specimen. 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
small ( < 4 0 0 p )  s p e c i e s  w e r e  n o t  enumera ted  because t h e y
were 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 i e v e d  n e t .

RESULTS

Water C h e m i s t r y :

Observa t ions  o n  d i s s o l v e d  oxygen  showed a  9 0  -  100%
s a t u r a t i o n  a t  a l l  s t a t i o n s  a n d  d e p t h s  t h r o u g h o u t  t h e
survey.  A t  n o  t i m e  was oxygen  s u p e r  s a t u r a t i o n  o b s e r v e d
or c o n c e n t r a t i o n s  o f  l e s s  t h a n  90 .8%.

Temperature o b s e r v a t i o n s  a r e  r e c o r d e d  i n  Ta b l e  1 .
Examinat ion o f  t h e  t e m p e r a t u r e  p r o f i l e s  s h o w s  t h a t  a t
any t i m e  t h r o u g h o u t  t h e  s u r v e y  t h e  n o r t h  e n d  o f  t h e  l a k e
( s t a t i o n  3 )  i s  warmer  t h a n  t h e  s o u t h  e n d  o f  t h e  l a k e
( s t a t i o n  5 ) .  T h e  i n f l o w i n g  s t r e a m s  h a v e  a  c o o l e r  mean



temperature t h a n  t h e  l a k e ,  and t h e  maximum temperatures
at a l l  s t a t i o n s  occur red i n  mid-August ,  1975.  T h e
maximum summer v e r t i c a l  tempera ture  g r a d i e n t  occur red
in t h e  summers o f  bo th  1975 and 7 6 .  T h e  maximum
di f fe rence between 0 . 5  meters and 50  meters was o n l y
5.8° C.  ( 2 8 / 8 / 7 5 )  a t  s t a t i o n  t h r e e .  A  p rev ious  su rvey
by B r e t t  and P r i t c h a r d  (1946)  i n d i c a t e d  a  mid-summer
temperature p r o f i l e  o f  90 C.  ( 1 4 °  C.  a t  su r face  t o  5 °  C.
at '200 f e e t ) .  H o w e v e r,  B r e t t  and P r i t c h a r d  d i d  n o t
ind icate  s t ream l o c a t i o n  o r  methods s o  t h a t  d i r e c t  compar i -
son i s  n o t  p o s s i b l e .  T h e  r e l a t i v e  un i f o rm  temperature
during t h e  p resen t  survey  i s  a t t r i b u t e d  t o  l a k e
c i r c u l a t i o n ,  l i k e l y  due t o  t h e  s t r o n g ,  sou th  t o  n o r t h ,
p reva i l i ng  winds th roughout  t h e  s u r v e y.

s ta t ion  3 s ta t ion  5

18 June 3.25 m. 3.6 m .
17 J u l y 3.25 m. 3.7 m .
31 J u l y 3.5 m . 2.0 m .
6 Aug. 6.0 m . 6.5 m .

11 Sep t . 9.0 m . 9.75 m.

Secchi dep ths  were observed as  be low:

Ice f i r s t  appeared i n  t h e  s h e l t e r e d  bays n e a r  t h e  end
of October,  however,  f r eeze -up  d i d  n o t  occur  u n t i l  m id -
February, 1975.  B r e a k  up occur red  approx imate ly  s i x  weeks
l a t e r ,  i n  l a t e  March t o  e a r l y  May. I c e  th i ckness  a t
s ta t ion  t h r e e  on 2  March 1975 was approx imate ly  24 c e n t i -
meters ( 9  i n c h e s ) .  T h e  s h o r t  d u r a t i o n  o f  i c e  on t h e  l a k e
is l i k e l y  due t o  a  l a r g e  annual h e a t  budget .  T h e  o v e r -
whelming source  o f  hea t  income i s  th rough  hea t  t r a n s f e r
on t h e  l a k e  s u r f a c e ,  r a t h e r  than  b y  s t ream i n f l o w.



Seventeen chemical  parameters were measured du r i ng  t h i s
survey. T h e  complete r e s u l t s  o f  t h e  chemical w a t e r
analysis a r e  recorded i n  Appendix I  .  M e a n  va lues  o f
selected chemical  spec ies  a r e  summarized i n  Tab le  2 ,
and a  summary o f  annual range  f o r  a l l  chemica l  parameters
at each s t a t i o n  a r e  recorded i n  Ta b l e  3 .  A  comparison
with o t h e r  r e g i o n a l  l a k e s  i s  presented i n  Tab le  4 .
Locations o f  s t a t i o n s  a r e  i n d i c a t e d  i n  F igu re  1 .

of  4 .18  -  5 . 7 9  mg/1 and  0 .14  -  0 . 3 8  mg/1 r e s p e c t i v e l y.
Sodium had a  y e a r l y  mean f o r  a l l  s t a t i o n s  o f  0 .42  t o
0.61 mg/1 ,  excep t  f o r  s t a t i o n  1 wh ich  had a  mean o f
1.61 mg/l. Magnesium f o r  s t a t i o n s  3  t o  10 , 12 and 14
had a year l y mean o f  f rom 0 .30  -  0 . 4 7  mg/1; s ta t ions 1 ,
2, 11 and 13 had a  y e a r l y  mean o f  0 . 8 3 ,  0 . 5 7 ,  0 . 6 5 ,  and

Four c a t i o n s ;  sodium, potass ium,  ca l c i um and magnesium,
were measured th roughout  t h e  su rvey  a t  a l l  s t a t i o n s .
Stat ion one ,  McBride Creek,  had a  s t a t i s t i c a l l y  g r e a t e r
input o f  sodium t h a n  a l l  o t h e r  s t a t i o n s .  M e a n  y e a r l y
values f o r  potassium were g r e a t e r  a t  McBride Creek and
Atna Creek ( s t a t i o n  11 ) ,  a s  w e l l , A t n a  Creek a l s o  had a
higher y e a r l y  mean f o r  ca lc ium.  Magnesium i n p u t  was
higher a t  McBr ide,  Nan ika ,  A tna  and s t a t i o n  13 .  H o w e v e r,
other than t hese  excep t ions ,  l i t t l e  s p a t i a l  o r  temporal
va r ia t ions  occur red  a t  t h e  s t a t i o n s  surveyed.  C a l c i u m
and potassium had a  y e a r l y  mean a t  t h e  va r i ous  s t a t i o n s

0.56 mg/1 r e s p e c t i v e l y.

Three an ions  were measured; c h l o r i d e s ,  su lpha tes ,  and
s i l i c o n .  T w o  o f  t h e  i o n s ,  c h l o r i d e s  and su lpha tes ,
showed l e s s  t h a n  t h e  de tec tab le  s e n s i t i v i t y  o f  a n a l y t i c a l
methods. C o n c e n t r a t i o n s  o f  <1 mg/1 f o r  c h l o r i d e s  and
<5 mg/1 f o r  su lpha tes  were c o n s i s t e n t  a t  a l l  s t a t i o n s



TABLE 2 -  MEAN OF SELECTED CHEMICAL PARAMETERS, MORICE LAKE, B . C. , 1975

HARDNESS
DEPTH mg/1 Na K Mg Ca Si NH3 NO3

STATION M TR mg/1 C a  CO3 mg/1 mg/1 mg/1 m9/1 mg/1 mg/1 mg/1

1 0.5 53 1 4 1.61 0.32 0.83 4.95 2.4 .012 .016
2 0.5 44 1 2 0.57 0.19 0.57 4.72 1.3 .011 .020
3 0.5 39 1 5 0.53 0.24 0.47 5.22 1.22 .008 .035
4 0.5 41 1 4 0.56 0.25 0.47 5.20 1.27 .009 .031
5 0.5 41 1 4 0.56 0.23 0.45 5.06 1.17 .010 .031
6 0.5 44 1 3 0.49 0.16 0.36 4.96 1.08 .006 .026
7 0.5 41 1 4 0.51 0.21 0.44 5.24 1.33 .01 .016
8 0.5 55 1 2 0.56 0.29 0.44 4.77 1.13 .01 .041
9 0.5 51 1 4 0.55 0.25 0.45 5.35 1.23 .009 .048

10 0.5 48 1 5 0.44 0.17 0.40 4.93 1.20 .010 .041
11 0.5 43 1 6 0.54 0.38 0.65 5.79 1.07 .010 .029
12 0.5 37 1 2 0.42 0.14 0.30 4.48 1.12 .015 .015
13 0.5 42 1 3 0.45 0.14 0.56 4.18 - -
14 0.5 34 1 5 0.61 0.24 0.44 5.28 0.92 .001 .027



TABLE 3  -  RANGE, MAXIMUM-MINIMUM, CHEMICAL PARAMETERS, MORICE LAKE, 1 9 7 4 - 7 5

STATION
DEPTH

M
TR

mg/1
HARD.

mg/1 C a
Na

CO3 m g / 1
K

mg/1
Mg

mg/1
Ca

mg/1
Cl

mg/1
SO4
mg/1

1 0.5 31-89 10-20 1 . 2 - 2 . 3 0 . 2 1 - 0 . 5 0 0 . 2 7 - 1 . 1 0 3 . 0 - 9 . 0 <1 <5
2 0.5 24-57 10-19 0 . 2 - 1 . 2 0 . 0 2 - 0 . 4 0 0 . 5 0 - 1 . 0 0 3 . 2 - 6 . 5 <1 <5
3 0.5 17-64 12-20 0 . 1 - 1 . 5 0 .22-0 .31 0 . 2 6 - 0 . 5 0 4 . 3 - 5 . 9 <1 <5
4 0.5 31-55 11-19 0 . 2 - 1 . 3 0 .25 -0 .31 0 . 2 9 - 0 . 5 3 3 .7 -6 .1 <1 <5
5 0.5 29-56 13-19 0 . 2 - 1 . 4 0 .18 -0 .31 0 . 4 0 - 0 . 5 3 3 . 9 - 6 . 2 <1 <5
6 0.5 31-64 10-20 0 . 2 - 0 . 9 0 . 1 0 - 0 . 3 3 0 . 2 6 - 0 . 7 0 2 . 5 - 7 . 6 <1 <5
7 0.5 16-62 10-20 0 . 2 - 0 . 9 0 . 1 0 - 0 . 9 0 0 . 2 1 - 0 . 5 8 2 . 5 - 9 . 6 <1 <5
8 0.5 24-83 10-20 0 . 3 - 1 . 9 0 . 1 0 - 0 . 5 3 0 . 2 4 - 0 . 7 0 2 . 3 - 8 . 0 <1 <5
9 0.5 30-78 10-20 0 . 2 - 1 . 4 0 . 1 0 - 0 . 4 6 0 . 2 4 - 0 . 7 0 2 . 7 - 8 . 6 <1 <5

10 0.5 24-73 10-20 0 . 1 - 1 . 6 0 . 0 8 - 0 . 6 0 0 . 1 6 - 0 . 5 0 2 . 2 - 7 . 3 <1 <5
11 0.5 13-78 10-20 0 . 2 - 1 . 3 0 . 2 0 - 0 . 5 2 0 . 2 4 - 1 . 1 0 3 . 3 - 8 . 0 <1 <5
12 0.5 19-52 10-20 0 . 2 - 0 . 8 0 . 1 4 - 0 . 3 0 0 . 2 0 - 0 . 4 0 3 . 6 - 5 . 2 <1 <5
13 0.5 32-54 10-20 0 . 2 - 0 . 8 0 . 1 6 - 0 . 4 0 0 . 4 0 - 0 . 7 0 3 . 0 - 6 . 2 <1 <5
14 0.5 <10-50 13-19 0 . 4 - 1 . 5 0 . 1 9 - 0 . 5 0 0 . 2 2 - 0 . 5 6 4 . 6 - 6 . 3 <1 <5



TABLE 3  ( C o n t ' d )  -  RANGE, MAXIMUM-MINIMUM, CHEMICAL PARAMETERS, MORICE LAKE,
1974 -  7 5 .

STATION
DEPTH

M Si mg /1 NH3 mg/1 NO2 mg/1 NO3 mg/1 OP mg/1 TP mg/1

1 0.5 1 . 1 - 3 . 9 6 < . 0 0 5 - 0 . 0 4 < .005 -0 .006 <.01 - 0 . 0 3 2 < .005 -0 .008 < . 0 1 - 0 . 0 7
2 0.5 0.6.-2.87 < . 0 0 5 - 0 . 0 8 <.005- < .005 -0 .038 <.005-0 .01 < . 0 1 - 0 . 0 9
3 0.5 0 . 7 - 1 . 8 < .005 -0 .07 < .005 -0 .007 .02 - 0 . 0 5 5 < .005-0 .011 < .01 -0 .045
4 0.5 0 . 8 - 1 . 6 5 < . 0 0 5 - 0 . 0 3 < .005 -0 .007 < .005 -0 .06 <.005- < . 0 1 - 0 . 0 5 8
5 0.5 0 . 7 - 1 . 7 < . 0 0 5 - 0 . 0 6 < .005 -0 .007 .018 -0 .05 <.005- < .01 -0 .045
6 0.5 0 . 7 - 1 . 4 < . 0 0 5 - 0 . 0 2 <.005- .02 - 0 . 0 3 <.005- < . 0 1 - 0 . 0 4 5
7 0.5 0 .9 -2 .51 < .005 -0 .016 <.005- <.01 - 0 . 0 4 2 < .005 -0 .008 < . 0 1 - 0 . 0 4 5
8 0.5 0 . 3 - 2 . 3 8 < . 0 0 5 - 0 . 0 3 < .005 -0 .008 < .005 -0 .11 < .005 -0 .010 < .01-0 .041
9 0.5 0 . 5 - 2 . 5 9 < . 0 0 5 - 0 . 0 4 < .005 -0 .006 <.01 - 0 . 1 4 < .005 -0 .010 < . 0 1 - 0 . 0 5 5

10 0.5 0 . 5 - 2 . 3 8 < . 0 0 5 - 0 . 0 3 < .005-0 .01 <.01 - 0 . 1 3 8 < .005 -0 .007 < . 0 1 - 0 . 0 4 0
11 0.5 0 . 3 - 1 . 5 2 < . 0 0 5 - 0 . 0 4 < .005 -0 .006 <.01 - 0 . 0 5 0 < .005-0 .011 < . 0 1 - 0 . 0 4 3
12 0.5 0 . 7 - 1 . 4 < .005 -0 .02 <.01 - 0 . 0 3 0 < .005 -0 .007 <.01-0 .061
13 0.5 < . 2 - 1 . 1 < . 0 0 5 - 0 . 0 2 <.005- <.01 - < .005- < . 0 1 -
14 0.5 0 . 7 - 1 . 7 < . 0 0 5 - 0 . 0 4 <.005- <.01 L 0 . 6 0 < .005 -0 .005 < . 0 1 - 0 . 0 4



TABLE 4  -  COMPARISON OF SELECTED CHEMICAL PARAMETERS FROM MORICE AND OTHER REGIONAL LAKES

MORICE LAKE B A B I N E  LAKE
X S t a t i o n  3  3  A u g .  1 9 7 2 1

- Hardness

BABINE LAKE
20-26 O c t .  7 4 2

BABINE LAKE
14 A u g .  7 5 3

KATHLYN
13 A u g .

LAKE NANIKA LAKE
734 2 2  O c t .  7 4

KIDPRICE L
22 O c t .  7 4

mg/1 CaCO3 1 5 36.3 16.6 17 19
- K  mg/1 0 . 2 4  0 . 5 2 0.20 0.33

Mg mg/1 0 . 4 7 2.5 1.05 0.40 0.91
- Ca mg/1 5 . 2 2  8 . 1 10.3 4.9 7.7 5.6
- C l  mg/1  < 1 0.5 <1 <1

SO4 mg/1 < 5 <5 <5 6
Si mg/1  1 . 2 2 4.3 1.4 1.48

- Na mg/1 0 . 5 3  1 . 3 7 1.9 0.54 0 .68
- Cond.

pmho/cm 3 0 - 5 0 57 78 44
- pH 7 - 7 . 6  6 . 8  - 7 . 6 7.9 7.6 7.4 7.3 7 .2

1 S t o c k n e r  a n d  S h o r t r e e d ,  1 9 7 4
2 C h a n  a n d  Wing ( S t a t i o n  4 )
3 W a t e r  Resources S t a t i o n  4  a t  1 m.
4 B a i l l i e  a n d  Buchanan ( 2 . 5  m . ) •



throughout t h e  su rvey.  A  s i g n i f i c a n t  i n p u t  o f  s i l i c o n
from s t a t i o n  1 ,  McBride Creek,  was observed th roughout
the su rvey.  A  mean y e a r l y  va lue  o f  2 . 4  mg/1 was observed
from s t a t i o n  1 a s  compared t o  a  mean v a l u e  o f  0 .92  -
1.33 mg/1 f o r  a l l  o t h e r  s t a t i o n s .  N o  o t h e r  s p a t i a l  o r
temporal t r e n d s  cou ld  be observed f o r  s i l i c o n .

Chlorophyl l  concen t ra t i ons  were measured a t  t h e  t h r e e
lake s t a t i o n s  s i x  t imes  d u r i n g  t h e  su rvey.  T h e  o n l y
detectable concen t ra t i on  o f  Ch lo rophy l l  was observed
on 17-7 -74 ,  where va lues  o f  0 .1  mg/1 were  obta ined a t
s ta t ions  t h r e e  and f o u r  a t  0 . 5  meter  dep th .  A l l  o t h e r
analysis showed l e s s  than  0 . 1  mg/1 C h l o r o p h y l l  a t  a l l
s ta t ions .

Nut r ien t  va lues  were g e n e r a l l y  l owe r  than  t h e  s e n s i t i v i t y
of o u r  p resen t  a n a l y t i c a l  methods. V a r i a t i o n s ,  s p a t i a l
or tempora l ,  were  i n s i g n i f i c a n t  o r  undetected f o r  NO2,
NO3 and OP. D u r i n g  t h e  survey  NH3 was c o n s i s t e n t l y
<0.02 mg/1 e x c e p t  f rom 18 June t o  11 September 1974 where
an i n p u t  f r om each s t a t i o n  was e v i d e n t .  T h e  a n a l y t i c a l
resu l ts  f o r  t o t a l  phosphorus,  w i t h  t h e  except ions  o f
Nanika R i v e r  ( s t a t i o n  1 ) ,  D e l t a  Creek ( s t a t i o n  8 ) ,  and
Pyrimid Creek ( s t a t i o n  9 )  was g e n e r a l l y  l e s s  t han  a
detectable amount. D e l t a  and Py r im id  Creeks d i d
ind ica te  l o w  i n p u t  du r i ng  p a r t  o f  t h e  su rvey,  however,
since t h e  volume o f  water  i n f l o w  f r o m  these  creeks i s
low, t h e  enr ichment  t o  Mor ice Lake i s  a l s o  l o w.  N a n i k a

_River, however,  c o n t r i b u t e s  t h e  m a j o r i t y  (approx imate ly  50%)
of wa te r  i n f l o w  t o  Mor ice Lake and t h e  a n a l y t i c a l  r e s u l t s
also i n d i c a t e  a  s u b s t a n t i a l  ( X  o f  0 .037  mg/1) i n p u t  o f
t o ta l  phosphorus.  A  s u b s t a n t i a l  i n p u t  was i n d i c a t e d



dur ing  September  t o  O c t o b e r  w h i c h  c o u l d  b e  d u e  t o
salmon c a r c a s s e s  ( s e e  S t o c k n e r  and  S h o r t r e e d ,  1 9 7 4 ) .

In o r d e r  t o  f u l l y  a p p r e c i a t e  t h e  t o t a l  i n p u t  i n t o  M o r i c e
Lake, a  c h e m i c a l  a n a l y s i s  o f  snow was u n d e r t a k e n  t w i c e
dur ing  1 9 7 5 .  T h e  r e s u l t s  a r e  r e p o r t e d  b e l o w :

February 3  M a r c h  2
Na mg/1 0 . 0 1  0 . 0 1
K mg/1 0 . 0 2  0 . 0 3
Ca mg/1 < . 0 3  < . 0 3
Mg mg/1 0 . 0 2  0 . 0 3
Hardness ( m g / 1  CaCO3) < . 2  < . 2
pH 7.0 7.0
Cond. pmho/cm 3.9 3.1
Cl mg /1 1 1
SO4 mg/1 5 5
Si mg/1 <.01 <.01
NH3 mg/1 <.02 <.02
NO2 mg/1 <.005 <.005
NO3 mg/1 <.01 <.01
OP mg/1 <.005 <.005
TP mg/1 <.01 <.01

To ta l  h a r d n e s s  showed n o  s p a t i a l  v a r i a t i o n s  d u r i n g  t h e
survey and  r a n g e d  f r o m  1 0  -  2 0  mg/1 CaCO3. C o n d u c t i v i t y
was measured f o u r  t i m e s  d u r i n g  1 9 7 5 ;  v a l u e s  r a n g e d
from 3 0  -  5 0  pmho/cm w i t h  n o  t r e n d s  o b s e r v e d .  H y d r o g e n
ion a c t i v i t y  was r e l a t i v e l y  s i m i l a r  be tween a l l  s t a t i o n s
th roughou t  t h e  s u r v e y  and  r a n g e d  f r o m  7 . 0  t o  7 . 6 .
S t a t i o n  v a r i a t i o n s  i n  t o t a l  r e s i d u e  ( T . R . )  w e r e  i n s i g -
n i f i c a n t ;  t h e  mean y e a r l y  r a n g e  f o r  a l l  s t a t i o n s  was
34 -  5 5  m g / 1 .



Although o n l y  two  sampl ings were ana lyzed,  t h e  r e s u l t s
ind ica te  n e u t r a l  a c i d i t y ,  l o w  c o n d u c t i v i t y  and a  l o w
input o f  a l l  parameters measured. T h e  snow on t h e  l a k e
would l i k e l y  d i l u t e  t h e  a v a i l a b l e  chemical  spec ies  i n
the n a t u r a l  r u n - o f f  waters .

Phytoplankton:

A l i s t i n g  o f  t h e  phytop lankton enumerated and a  t a b l e
of est imated biomass va lues  b y  s t a t i o n  and da te  appears
in Tab le  6  and Appendix 2 .  T h e  sampl ing was begun i n
Ju ly,  1974 and te rmina ted  i n  June,  1975.  D u r i n g  t h e
study pe r i od  t h e  chrysophyta were t h e  dominant spec ies .
However, t h e  ch lo rophy ta  occupied a  f a i r l y  l a r g e  percen-
tage o f  t h e  popu la t i on  du r i ng  e a r l y  s p r i n g .  D u r i n g  t h e
survey t h e  biomass va lues  reached 300 mg/m3 o n l y  once,
in September, 1974 and ranged t o  a  l o w  o f  26 mg/m3
during t h e  w i n t e r  a t  t h e  most p r o d u c t i v e  s t a t i o n  ( # 3 ) .
Figure 4  shows t h e  es t imated seasonal biomass and s u c -
cession p a t t e r n  f o r  t h i s  s t a t i o n .  D a t a  f o r  S t a t i o n s  4
and 5  a r e  incomp le te ,  however Tab le  8  and F igu re  3
ind ica te  l owe r  phytop lankton p r o d u c t i v i t y  towards t h e
south end o f  t h e  l a k e .  T h e  r e l a t i v e l y  h i gh  phy top lank ton
biomass a t  S t a t i o n  3  i s  l i k e l y  due t o  t h e  i n p u t  o f
nu t r ien ts  f r o m  t h e  Nanika R i v e r ,  a s  compared t o  t h e  n u t r i e n t -
poor streams i n  t h e  remainder o f  t h e  l a k e  (see  chemical
data).

L i t e ra tu re  .on phytop lankton biomass f o r  t h i s  area i s
l im i ted .  S t o c k n e r  and Shor t reed (1974)  however,  have
reported on Babine Lake phytop lankton success ive and
primary p roduc t i on .  T h e  l a k e s  a r e  n o t  comparable s i n c e
Babine i s  c l a s s i f i e d  a s  be ing  m ixo t roph i c  and Mor ice ,



accord ing  t o  Vo l l e n w e i d e r ' s  1 9 6 8  l a k e  c l a s s i f i c a t i o n
i s  u l t a - o l i g o t r o p h i c  ( l o w e r  t h a n  1 0 0 0  mg/m3 maximum
plank ton  d e n s i t y ) .  T h e  l o w e r  p h y t o p l a n k t o n  p r o d u c t i v i t y
o f  M o r i c e  L a k e  c o u l d  b e  due  t o  t h e  s u b s t a n t i a l l y  l o w e r
tempera tu res .  A  p r e v i o u s  s t u d y  b y  B r e t t  a n d  P r i t c h a r d
(1946) i n d i c a t e d  t h a t  M o r i c e  L a k e  h a d  a  l o w  p r o d u c t i v i t y ,
however n o  b iomass  v a l u e s  w e r e  r e p o r t e d .  K l i n g  ( 1 9 7 5 )
and S c h i n d l e r  e t . a l .  0 9 7 4 )  r e p o r t e d  o n  s e v e r a l  l a k e s
w i t h  s i m i l a r  b iomass  v a l u e s ,  h o w e v e r  t h e s e  l a k e s  a r e
a l l  l o c a t e d  i n  t h e  N o r t h w e s t  Te r r i t o r i e s  a n d  a r e  l i k e l y
not  comparab le  d u e  t o  t h e  d i f f e r e n c e s  i n  amount  o f  s u n -
l i g h t .

During m o s t  o f  t h e  y e a r ,  d u e  t o  w i n d  a c t i o n ,  i t  was
imposs ib le  t o  samp le  t h e  w a t e r  c o l u m n ,  h o w e v e r,  t e m p e r a -
tu re  d a t a ,  a n d  t h e  p h y t o p l a n k t o n  s a m p l i n g  o n  J u l y  1 7 ,
1974 ( A p p e n d i x  2 )  w o u l d  i n d i c a t e  t h a t  t h e  t o p  2 0 0  m e t e r s
are r e l a t i v e l y  m i x e d .  T h e  a p p a r e n t  p redominance  o f  t h e
n e g a t i v e l y  b u o y a n t  d i a t o m s  t h r o u g h o u t  t h e  w a t e r  co lumn
on J u l y  1 7 ,  1 9 7 4  w o u l d  t e n d  t o  c o n f i r m  t h a t  w i n d  m i x i n g
is  a  m a j o r  f a c t o r  w i t h i n  t h e  l a k e .

Nanika L a k e  was  a l s o  sampled  o n c e  d u r i n g  t h e  s u r v e y,
on J u l y  3 1 ,  1 9 7 4 .  T h e  r e s u l t s  show i t  i s  s i m i l a r  i n
biomass t o  M o r i c e  L a k e ,  Ta b l e  7 .  A  l i s t  o f  a l g a e  s p e c i e s
present  i s  g i v e n  i n  Ta b l e  6 .

Since measu rab le  q u a n t i t i e s  o f  NH3, NO2,  NO3,  OP a n d  TP
were g e n e r a l l y  c l o s e  t o  o r  b e l o w  a n a l y t i c a l  d e t e c t i o n
l i m i t s ,  i t  i s  r e a s o n a b l e  t o  assume t h a t  n u t r i e n t s  ( e x c e p t
s i l i c o n )  a r e  a  m a j o r  l i m i t i n g  f a c t o r  t o  p h y t o p l a n k t o n
p r o d u c t i o n  w i t h i n  M o r i c e  L a k e .  D u r i n g  t h e  s u r v e y  o n l y
Nanika R i v e r  c o n t r i b u t e d  a n y  s i g n i f i c a n t  s u p p l y  o f  T P.



TABLE 64--- CHEMICAL ANALYSIS, NANIKA AND KIDPRICE LAKES, 1974

NH NO NO OP TP
mg mg/ g mg/1 mg/1

KIDPRICE LK. 0.5 7 7.2 0.01 <.01 <.02 41 19 0.68 0.33 0.91 5.6 0.04 1.3 <1 6 1.46 <.005 <.01 0.065

BERGELAND CR. 0.5 2.3 7.3 0.01 <.01 <.02 55 - 0.70 0.96 11. <.03 0.25 <1 13 2.25 <.01 <.005 .014 0.016

NANIKA A * 0.5 3.2 7.3 <.01 <.01 <.02 46 0.29 0.25 4.4 <.03 0.5 <1 <5 0.9 <.01 <.005 .018 0.02
NANIKA C * 0.5 7 7.3 <.01 <.01 <.02 37 17 0.54 0.20 0.40 7.7 <.03 0 .5 ' <1 <5 1.4 <.01 <.005 0.029 0.049

DECEMBER 11

KIDPRICE LK. 0.5 3.0 - 19 16. 0.46 0.46 0.93 5.8 <.03 - <1 <5 1.38 <.01 <.005 <.01 <.005 <.01
NANIKA C ' 0.5 3.0 - 15 15 0.33 0.12 0.33 5.5 <.03 - <1 <5 1.21 <.01 <.005 <.01 <.005 <.01

STATION
NUMBER M

DEPTH TEMPoc pH
-41prIP

Cu
mg/1

Zn
mg/1

Pb
mg/1

TR
mg/1

HARD.
CaCO3

mg/1
Nai
mg/1

K
mg/1

Mg
mg/1

Ca
mg/1

Mn
mg/1

Fe
mg/1

Cl
mg/1

SO4 S i
m9/1mgil

OCTOBER 22

* S e e  Figure for stat ion} / locat ion.



TABLE 6  A L G A L  SPECIES L I S T ,  MORICE AND NANIKA LAKES

MORICE N A N I K A
LAKE .  L A K E

CYANOPHYTA
S y n e c h o c o c c u s  s p .

Anabaena s p .
Anabaena f l o s - a q u a e
Anabaena c i r c i n a l i s
Aphan izomenon  f l o s - a q u a e

CHLOROPHYTA
O o c y s t i s  l a c u s t r i s

O o c y s t i s  s u b m a r i n a  v a r .  v a r i a b l i s
G l o o c y s t i s  p l a n c t o n i c u s
E l a k a t o t h r i x  g e l a t i n o s a
Te t r a e d r o n  m i n i m u m
L a g e r h e i m i a  q u a d r i s e t a

L a g e r h e i m i a  s u b s a l s u s
M o n o r a p h i d i u m  s p .

Scenedesmus d e n t i c u l a t u s  v a r .  l i n e a r i s
Scenedesmus s p .
N e p h r o c y t i u m  a q a r d h i a n u m
C o e l a s t r u m  m i c r o p o r u m
Chlamydomonas s p .
Cosmar ium d e p r e s s u m
P a c h y c l a d o n  s p .

EUGLENOPHYTA

None

CHRYSOPHYCEAE

C h r y s o c o c c u s  r u f e s c e n s
C h r y s o c o c c u s  s p .



TABLE 6  ( C O N T ' D )

MORICE N A N I K A
LAKE L A K E

E r k e n i a  s u b a e q u i c i l i a t a
E r k e n i a  s p .
C h r o m u l i n a  s p .
Ochromonas s p .
H e t e r o c h r o m o n a s  s p .

R h i z o c h r y s i s  s p .
K e p h y r i o n  s p .

K e p h y r i o n  b o n a l e
P s e u d o k e p h y r i o n  s p i r a l e
M a l l o m o n a s  s p p .
S y n u r a  s p .

C h r y s o i k o s  s k u j a i
D i n o b r y o n  s e r t u l a r i a  v a r .  p r o t r u b
D i n o b r y o n  a c u m i n a t u m
D i n o b r y o n  n j a k j a u r e n s i s
D i n o b r y o n  s o c i a l e  v a r .  a m e r i c a n u m
D i n o b r y o n  s u e c i c u m

D i n o b r y o n  s p .

B o t r y o c o c c u s  b r a u n i i

DIATOMAEAE
S y n e d i a  a c u s
S y n e d i a  a c u s  v a r .  r a d i a n s

S y n e d i a  a c u s  v a r .  a n g u s t i s s i m a
S y n e d i a  s p .
C y c l o t e l e a  c o m t a

C y c l o t e l e a  s t e l l i g e r a
C y c l o t e l l a  k e u t z i n g i a n a
C y c l o t e l l a  s p .
C y m b e l l a  s p .



TABLE 6  ( C O N T ' D )

MORICE N A N I K A
LAKE L A K E

S t a u r o n e i s  s p .
N a i r c u l a  s p .
A c h n a n t h e s  s p .
N i t z s c h i a  a c i c u l a r i s
S t e p h a n o d i s c u s  a s t r e a e
E u n o t i a  s p .

E p i t h e m i a  s p .
E u c o c c o n e i s  s p .
M e l o s i r a  g r a n u l a t a

M e l o s i r a  d i s t e n s
T a b e l l a r i a  f i n e s t r a t a  +
T a b e l l a r i a  f l o s c u l o s a
A s t e r i o n e l l a  f o r m o s a

R h i z o s o l e n i a  e r i e n s i s
R h i z o s o l e n i a  s p .

CRYPTOPHYCEAE

Cryp tomonas  e r o s a
Cryp tomonas  r o s t r a t i f o r m e s

Cryp tomonas  p u s i l l a
Rhodonomas m i n u t a
K a t a b l e p h a r i s  o v a l i s
C r y p t a u l a x  s p .

PERIDINEAE
Gymnodin ium h e l v e t i c i u m
Gymnodin ium s p p .
G l e n o d i n i u m  p o s c h e r i
P e r i d i n i u m  p u s i l l u m
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Figure 2 . -  M a p  o f  study area,  showing Nanika Lake
sampling locations.
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TABLE 7   N A N I K A  L A K E  PHYTOPLANKTON B I O M A S S  VA L U E S

DATE J U LY 3 1 ,  1 9 7 4

S TAT I O N * A B

DEPTH M 0 . 5 0 . 5

mg/m3 % m g / m 3 %

CYANOPHYTA 9 . 5 1 6 . 6 2 8 . 8 1 5 . 4

CHLOROPHYTA 4 . 3 7 . 5 1 0 . 1 5 . 4

EUGLENOPHYTA - - - -

CHRYSOPHYCEAE 2 8 . 2 4 9 . 4 1 1 0 . 2 5 8 . 8

DIATOMEAE 1 5 . 1 2 6 . 4 3 6 . 1 1 9 . 2

CRYPTOPHYCEAE - - 2 . 1 1 . 1

P E R I D I N E A E - - - -

TOTAL 5 7 . 1 - 1 8 7 . 3 -

* See  m a p  o f  s t u d y  a r e a



TABLE 8

STATION
3

STATION
4

STATION
5

J u l . 17, 1974 11 9 . 1 1 0 2 . 9 5 3 . 8

J u l . 31 1 4 6 . 0 1 3 6 . 2 4 4 . 3

Aug. 6 1 9 0 . 1 1 7 1 . 0 6 9 . 8

Sep. 9 300 .6 - 111 . 1

O c t . 21 1 0 0 . 1 - 3 9 . 0

Dec. 10 5 0 . 5 - 2 0 . 1

Feb. 3, 1975 2 6 . 1 - -

Mar. 2 4 9 . 8 - -

A p r . 18 2 1 2 . 0 - -

May 28 1 2 0 . 1 - -

Jun . 25 9 9 . 1 9 0 . 0 3 9 . 8

&

COMPARISON OF  MORICE LAKE  PHYTO-
PLANKTON BIOMASS VALUES BETWEEN

JULY,  1 9 7 4  TO  JUNE,  1 9 7 5 .



S i l i c o n  i s  a n  i m p o r t a n t  n u t r i e n t  t o  M o r i c e  Lake  s i n c e
diatoms a 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  g r o u p .
Accord ing t o  L u n d  ( 1 9 5 0 ,  5 4 ) ,  s i l i c o n  i s  l i m i t i n g  ( t o
A s t e r i o n e l l a  f o r m o s a  a n d  M e l o s i r a  i t a l i c a )  i f  t h e  s u p p l y
is  l o w e r  t h a n  0 . 5  m g / l .  H o w e v e r ,  s i n c e  t h e  measurab le
q u a n t i t y  was n e v e r  obse rved  a t  t h i s  l o w  l e v e l  i t  i s
l i k e l y  t h a t  s i l i c o n  i s  n o t  l i m i t i n g  i n  M o r i c e  L a k e  d u r i n g
the 1974  -  7 5  s u r v e y.  O t h e r  c h e m i c a l  p a r a m e t e r s  measured
do n o t  a p p e a r  ( L u n d ,  1 9 5 0 )  t o  b e  p r e s e n t  i n  s u f f i c i e n t l y
low l e v e l s  t o  r e d u c e  o r  l i m i t  p r o d u c t i o n  o f  p h y t o p l a n k t o n .

Zoop lankton:

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 ,  t h e  l o w  number
o f  z o o p l a n k t o n  s p e c i e s  ( Ta b l e  9 )  i s  t y p i c a l  o f  a l p i n e
and montane l a k e s  a n d  i s  b e l i e v e d  t o  b e  a  r e s u l t  o f
f a c t o r s  p r i m a r i l y  connec ted  w i t h  a l t i t u d e  s u c h  a s  l o w
water  t e m p e r a t u r e ,  a n d  r educed  p r o b a b i l i t y  o f  d i s t r i b u t i o n
owing t o  i s o l a t i o n  ( P a t a l a s ,  1 9 6 4 ) .

Q u a n t i t a t i v e l y ,  t h e  p l a n k t o n i c  abundance f o u n d  i n  t h i s
lake i s  l o w ,  t y p i c a l  o f  a l p i n e  l a k e s .  T h e  dec reased
amount o f  p l a n k t o n  i s  g e n e r a l l y  a s s o c i a t e d  w i t h  i n c r e a s e d
a l t i t u d e  a n d  d e c r e a s e d  t o t a l  d i s s o l v e d  s o l i d s  ( T R ) .  A
comparison w i t h  o t h e r  Canad ian  l a k e s  i s  g i v e n  b e l o w,
( P a t a l a s ,  1 9 7 3 ) .

To t a l  C r u s t a c e a n  Z o o p l a n k t o n i c
Lake A b u n d a n c e ,  I n d / c m 2

Great S l a v e  1 5
Super io r  4 3
Winnipeg 1 0 0



To t a l  C r u s t a c e a n  Z o o p l a n k t o n i c
Lake A b u n d a n c e ,  I n d i c m 2

17 J u l y 8.96 3.26 2.66
31 J u l y 3.45 1.23 0.75
11 S e p t . 1.58 0.82 0.69

3 Feb . 1.45
28 May 5.31 1.48
25 June 8.16 0.37 1.10
24 A u g . 1.05 0.70 0.76

Okanagan 1 0 1  -  1 8 8
Huron 1 6 7
Onta r io  3 0 6
Er ie  4 0 0

In c o m p a r i s o n ,  o n  d a t a  p r e s e n t e d  t o  d a t e ,  M o r i c e  L a k e  i s
poor i n  amount  o f  z o o p l a n k t o n ,  b o t h  i n  t h e  number o f
species p r e s e n t  a n d  t h e  t o t a l  a m o u n t  o f  each  s p e c i e s .

A p r o b a b l e  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 r e n d
in t o t a l  abundance  f r o m  s p r i n g  t o  f a l l  a t  a l l  t h r e e
s t a t i o n s ,  s e e  b e l o w :

To t a l  I n d i v i d u a l s  P e r  L i t r e ,  M o r i c e  L a k e ,  1 9 7 4  -  7 5

DATE
3

STATIONS
4 5

This may r e f l e c t  a  d e t e r i o r a t i n g  n u t r i t i o n a l  s i t u a t i o n
r e l a t e d  t o  d e c r e a s i n g  a l l o c h t h o n i c  i n p u t  f o l l o w i n g  i n i t i a l
sp r i ng  r u n - o f f .



TABLE , 9 -  L I S T  OF ZOOPLANKTON SPECIES FOUND I N  NET PLANKTON OF MORICE LAKE,  B . C .  I 9 7 4

SPECIES STATION 3 STATION 4 STATION 5

1 7 . V I I . 7 4 3 1 . V I I . 7 4 11 . I X . 7 4 1 7 . V I I . 7 4 3 1 . V I I . 7 4 11 . I X . 7 4 1 7 . V I I . 7 4 3 1 . V I I . 7 4 11 . I X . 7 4

E p i s c h u r a  n e v a d e n s i a 1 .48 0 . 6 2 - 0 .04 0 . 0 5 <0 .01 - 0 . 2 1 0 . 0 1
L i l l j e b o r g

C y c l o p s  b i c u s p i d a t u s
thomas i  S .  A .  F o r b e s

- - - - - - - - -

C y c l o p s  s c u t i f e r  S a r s . 6 . 4 0 1 . 9 2 0 .04 2 .31 0 .56 0 . 0 6 2 .46 0 . 11 0 . 0 3

Daphn ia  l o n g i r e m u s  S a r s . 0 . 1 3 0 .04 <0 .01 0 . 11 0 . 0 3  0 . 0 4 0 . 0 4 0 . 0 5 0 . 0 9

Bosmina c o r e g o n i  l o n g e s p i n a 0 .04 0 . 0 4 0 . 0 7 - - 0 . 1 3 - < 0 . 0 1 0 . 1 8
L e u d i g

Ho loped ium g i b b e r u m  Zaddach 0 . 9 1 0 . 8 3 1 . 2 7 0 .80 0 . 5 9 0 . 5 3 0 .16 0 . 3 8 0 . 3 8

TOTAL I N D / 1 8 .96 3 .45 1 .38 3 .26 1 .23 0 . 8 2 2 .66 0 . 7 5 0 . 6 9



TABLE 9  -  L I S T  O F  ZOOPLANKTON SPECIES FOUND I N  NET PLANKTON O F  MORICE L A K E ,  B .  C .

SPECIES STATION .3 STATION 4 STATION 5

3 . 11 . 7 5 2 8 . V. 7 5 2 5 . V I . 7 5 2 4 . V I I I . 7 5 2 5 . V I . 7 5 2 4 . V I I I . 7 5 2 8 . V. 7 5 2 5 . V I . 7 5 2 4 . V I I I . 7 5

' 1 , i s c h u r a  n e v a d e n s i s - - 0 . 0 3 - < 0 . 0 1 - - 0 . 0 3
L i l l j e b o r g

n a p t o m i d a e  n a u p Z i i - - 0 . 3 1 - 0 . 0 6 - - 0 . 0 4 -

7yc lops  b i c u s p i d a t u s
t h o m a s i

- - - 0 . 0 6 - - - - -

S. A .  F o r b e s

7yc lops  s c u t i f e r 1 . 4 3 5 . 3 1 7 . 5 9 0 . 4 4 0 . 3 1 0 . 5 3 1 . 4 8 1 . 0 0 0 . 5 7
Sars

l o sm ina  c o r e g o n i < 0 . 0 1 < 0 . 0 1 0 . 0 5 0 . 1 8 - 0 . 1 0 - - 0 . 0 3
Z o n g i s p i n a
L e y d i g

( o l o p e d i u m  g i b b e r u m 0 . 0 2 - 0 . 2 1 0 . 3 4 < 0 . 0 1 0 . 0 7 - 0 . 0 6 0 . 1 3
Zaddach

7 o t a l  I n d / L . 1 . 4 5 5 . 3 1 8 . 1 6 1 . 0 5 0 . 3 7 0 . 7 0 1 . 4 8 1 . 1 0 0 . 7 6

rhe D i a p t o m i d a e  n a u 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  a s  n o  o t h e r  d i a p t o m i d  s p e c i e s  w a s
m c o u n t e r e d .



TABLE 1 0  -  L I S T  O F  ZOOPLANKTON SPECIES FOUND I N  NET PLANKTON OF  NANIKA L A K E ,  B . C .  1 9 7 4

SPECIES STATION A STATION B STATION C

3 1 . V I I . 7 4 3 1 . V I I . 7 4 3 1 . V I I . 7 4

E p i s c h u r a  n e v a d e n s i s  L i l l j e b o r g 0 . 0 7 0 . 0 4 0 . 0 4

D i a p t o m u s  a r c t i c u s  M a r s h 0 . 0 4 0 . 0 2 -

D i a p t o m u s  k e n a i  M .  S .  W i l s o n 0 . 3 7 0 . 1 4 0 . 0 5

C y c l o p s  b i c u s p i d a t u s  t h o m a s i  S .  R .  F o r b e s 1 . 9 0 1 . 1 9 0 . 0 9

D a p h n i a  l o n g i s p i n a  h y a l i n a  L e y d i g
v a r  m i s c r o c e p h a l a  S a r s .

0 . 0 9 0 . 0 9 0 . 0 3

Bosmina  c o r e g o n i  l o n g e s p i n a  L e y d i g 0 . 0 2 < 0 . 0 1 < 0 . 0 1

TOTAL I N D / 1 2 . 4 9 1 . 4 9 0 . 2 1
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Figure 4 -  Relative Plankton Biomass, 1974, Mor ice L a k e  B .  C. a t  0 . 5  Meters Dep th .



Zooplankton abundance a l s o  a p p e a r s  t o  d e c r e a s e  f r o m  t h e
nor th  t o  t h e  s o u t h  e n d  o f  t h e  l a k e .  W i n t e r  abundance
a lso  a p p e a r s  t o  i n c r e a s e  ( a t  s t a t i o n  t h r e e )  o v e r  t h e
f a l l  v a l u e s ,  w h i c h  c o u l d  b e  d u e  t o  i n c r e a s e  i n  n u t r i e n t s
from t h e  n a t u r a l  r u n - o f f  o r  p r e c i p i t a t i o n .  T h e  g r e a t e s t
zoop lank ton  abundance o c c u r s  be tween  May and  J u l y  w h i c h
probab ly  o c c u r s  a s  a  d i r e c t  r e s u l t  o f  s p r i n g  r u n - o f f .

However, t h e r e  i s  a  p o s s i b i l i t y  o f  a n o t h e r  d i a p t o m i d
being p r e s e n t  b e l o w  t h e  1 0  m e t e r  l a y e r .  T h e  absence  o f
Daphnia l o n g i r e m i s  f r o m  t h e  1975  samp les  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 ,  e s p e c i a l l y  i n  d a y t i m e
sampl ing.  I n  t h e  Okanagan Lakes  a n d  t h e  G r e a t  Lakes  f o r
example, 90% o f  t h e  p l a n k t o n  a r e  l o c a t e d  between 0  -  5 0
meters ( P a t a l a s ) .  T h e r e f o r e ,  t h e r e  i s  a  p o s s i b i l i t y
t h a t  a  l a r g e  p r o p o r t i o n  o f  t h e  z o o p l a n k t o n  may have  b e e n
missed i n  t h e  1 0  m e t e r  h a u l .

Nanika L a k e  was  a l s o  samp led  o n  3 1 - 7 - 7 4  a s  a  compar i son
to M o r i c e  L a k e .  T h e  r e s u l t s  a r e  r e p o r t e d ,  i n  Ta b l e  1 0 .

Zoobenthos:

The a v e r a g e  d e n s i t y  o f  b e n t h i c  i n v e r t e b r a t e s  i n  samp les
from M o r i c e  L a k e  was 1680  p e r  s q u a r e  m e t e r .  I f  t h e  u p p e r
100 m e t e r s  o f  w a t e r  i s  c o n s i d e r e d  t h e  d e n s i t y  i n c r e a s e d
to 1992/m2,  2812 /m2 f o r  t h e  u p p e r  2 5  m e t e r s  and  3366/m2
f o r  t h e  u p p e r  m o s t  1 0  m e t e r s  o f  l i t t o r a l  s h o r e  a r e a .
The d e n s i t y  r a n g e d  f r o m  6006/m2 a t  s t a t i o n s  t h r e e  a t  t w o
meters d e p t h  t o  42 /m2 a t  s t a t i o n  f i v e  a t  231 m e t e r s  d e p t h .



Table  11  i n d i c a t e s  t h a t  t h e  C h i r o n o m i d s  c o n s t i t u t e
app rox ima te l y  50% o f  t h e  f a u n a  o f  M o r i c e  Lake  and  t h a t
66% o c c u r  i n  t h e  t o p  2 5  m e t e r s .  I n  m o s t  c a s e s ,  t h e
dominant s p e c i e s  i s  K e t e r o t i s s o c l a d i u s  c f  o l i v e r i  S a e t h e r .
Saether ( 1 9 7 5 )  i n d i c a t e s  t h i s  s p e c i e s  a s  s t r o n g l y  c o l d -
s teno the rm ic  a n d  U l t r a - o l i g o t r o p h i c .

No p r e v i o u s  b e n t h i c  i n v e r t e b r a t e  d a t a  f o r  M o r i c e  Lake
or o t h e r  r e g i o n a l  l a k e s  c o u l d  b e  l o c a t e d  i n  t h e
l i t e r a t u r e .  Z o o b e n t h i c  l i t e r a t u r e  f o r  s o u t h e r n  B r i t i s h
Columbia i s  p u b l i s h e d  b u t  a r e  a l s o  i n c o m p a r a b l e  i n
species c o m p o s i t i o n  and  abundance ,  w h i c h  i s  l i k e l y  d u e
to d i f f e r e n c e  i n  a l t i t u d e  and  c l i m a t e .

Rawson ( 1 9 5 7 ,  1 9 6 0  a ,  1 9 6 0  b )  a n d  K o s h i n s k y  ( 1 9 7 1 )
surveyed s e v e r a l  C h u r c h i l l  R i v e r  l a k e s  i n  Saskatchewan
w i t h  s i m i l a r  c l i m a t e  and  r e p o r t e d  e q u a l  o r  l o w e r  d e n s i t i e s
The l a r g e r  mesh f o r  samp le  s e i n i n g  a s  u s e d  b y  Rawson
and K o s h i n s k y  w o u l d  r e s u l t  i n  r e p o r t i n g  r e l a t i v e l y  l o w e r
p o p u l a t i o n  d e n s i t i e s .  S a m p l i n g  t e c h n i q u e s  u s e d  o n  1 5
small l a k e s  i n  t h e  Canad ian  S h i e l d  n e a r  K e n o r a ,  O n t a r i o
(Hami l t on ,  1 9 7 1 )  w e r e  i d e n t i c a l  t o  t h o s e  used  o n  t h i s e
s tudy.  H a m i l t o n  r e p o r t e d  a n  a v e r a g e  o f  1552  b e n t h i c
organisms/m2 w i t h  a  r a n g e  f r o m  1 0 4  t o  3556  o r g a n i s m s / r e .
These d e n s i t i e s  a r e  s i m i l a r  t o  M o r i c e  L a k e ,  howeve r  b o t h
the l a t i t u d e  a n d  a l t i t u d e  a r e  l o w e r .

Morphometry o f  M o r i c e  L a k e :

Other f a c t o r s ,  e s p e c i a l l y  l a k e  mo rphome t r y,  may a l s o  h a v e
profound i n f l u e n c e  o n  l a k e  p r o d u c t i o n  (Rawson,  1 9 5 7 ) .
The M o r i c e  L a k e  b a s i n  l i e s  i n  S .W.  t o  N . E .  a x i s ,  w i t h  t h e
o u t f l o w  t o  t h e  n o r t h  i n t o  t h e  M o r i c e  R i v e r .  T h e



TABLE / / / -  DISTRIBUTION OF BENTHIC INVERTIBRATES I N  MORICE LAKE,
BY STATION AND DEPTH

(S =  S a n d ,  C  =  G r a y  c l a y ,  0  =  O r g a n i c  m a t e r i a l ,  M  =  B r o w n  mud)

STATION

DEPTH ( M ) 2 8 16 23

THREE

35 55 7 5  11 5  1 6 2

FOUR

12 3 5  1 0 0  2 3 4 2

FIVE

5 7  9  1 4  2 5  3 7  6 6  8 1  2 3 1  T o t a l

C h i r o n o m i d a e 109 40 73 54 14 26 2 2  5  4 200 6  3 7  2 1 10 6 1 0  3 2  3 9  3 2  3 6  6 8  7 0  2 916

Emp id i dae 55 10 - 5 -  2  - 78

O l i g o c h a e t a 122 99 - 2 9 -  -  7 115 169 1 8  4 1  1 0  -  -  -  -  - 594

Gas t ropoda - 2 -  - 11

Pe lecypoda - 6 16 8 2 -  -  -  - 7 2  -  - - -  4  1 5  3  2 8  9  -  -  • - 100

Nematoda - 25 - 24 5 7 1 6  6  1 6 -  1  - 49' 9  8  -  -  . - 168

To t a l 286 182 90 69 21 33 3 8  1 1  2 2 222 9  3 7  3 0 125 180 3 2  9 5  1 0 1  7 1  5 3  6 8  7 0  2 ' 1867

S u b s t r a t e  T y p e M M M M S S - M M ' C M M S C C S - M 0 - M S M - O M M C - M C C C

Organ isms p e r
squa re  m e t e r 6006 382.: 1890 1869 441 693 7 9 8  2 3 1  4 6 2 4662 1 8 9  7 7 7  6 3 0 2625 3780 6 7 2  1 9 9 5  2 1 2 1  1 4 9 1  111 3  1 4 2 8  1 4 7 0  4 2 R=1680



TABLE D I S T R I B U T I O N  OF CHIRONOMIDAE I N  MORICE LAKE

STATION

DEPTH ( M ) 2 8 16 23

THREE

35 5 5 75 115 162 12

FOUR

35 1 0 0 234 2 5 7 9

FIVE

14 2 5 37 66 81 231

P r o c l a d i u s  s p . 2 2 7 10 5 1 - - - - -  - - - - - 2 3 3 1 - 1 2

Th ienemann imy ia
g r o u p 7 2 1 1 - - - - - - -  - - - - -

P a r a c l a d o p e l m a  s p . - -

S t i c t o c h i r o n o m u s  s p . - 5 -

M i c r o p s e c t r a  s p . - 4 4 -

Ta n y t a r s u s  s p . 78 4 - - -

H e t e r o t r i s s o c l a d i u s
c f .  o l i v e r i  s a e t h . - 6 24 26 7 25 22 5 4 68 6 3 4 •18 1 3• - 21 27 19 27 68 69 -

P a r a c l a d i u s  s p .  ' 10 10 20 3 - - - - - 52 -  1 2 - - - 5 2 - - - • - -

P a r a k i e f f e r i e l l a  s p . - - 8 14 1 - - - - 48 -  ' 2 1 - - - 4 2 6 8 - - -

P s e c t r o c l a d i u s  s p . 11 2
Monodiamesa

c f .  p r o l i l a b a t a  s a e t h . - 5 ' - - -

P r o t a n y p u s
c f .  n a m i l t a n i  s a e t h . - -

P o t t h a s t i a  l o n g i m a n u s
( K i e f f . ) - -

S y m p o t t h a s t i a  s p . 3 - 9 - - -  - - - - -

109 40 73 54 14 26 22 5 4 200 6 3 7 21 10 6 10 32 39 32 36 68 70 2



TABLE 1 3  -  T H E  CHIRONOMIDAE FROM MORICE L A K E ,  B . C .

S u b f a m i l y  Ta n y p o d i n a e

P r o c l a d i u s  s p .
T h i e n e m a n n i m y i a  g r o u p  c f .  C o n c h a p e l o p i a  s p .

S u b f a m i l y  C h i r o n o m i n a e

T r i b e  C h i r o n o m i n i
. P a r a c l a d o p e l m a  s p .

S t i c t o c h i r o n o m u s  s p .

T r i b e  T a n y t a r s i n i
M i c r o p s e c t r a  s p .
Ta n y t a r s u s  s p .

S u b f a m i l y  O r t h o c l a d i i n a e

H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  S a e t h .
P a r a c l a d i u s  s p .
P a r a k i e f f e r i e l l a  s p .
P s e c t r o c l a d i u s  s p .

S u b f a m i l y  D i a m e s i n a e

Monod iamesa  c f .  p r o l i l o b a t a  S a e t h .
P r o t a n y p u s  c f .  h a m i l t a n i  S a e t h .
P o t t h a s t i a  l o n g i m a n u s  ( K i e f f . )
S y m p o t t h a s t i a  s p .



surrounding g l a c i a t e d  mountains a r e  a  conspicuous
feature o f  t h e  l a k e  bas i n .  T h e  p r e v a i l i n g  winds f r o m
the h i g h  (6555 f t . )  Cascade Mountains f o l l o w  t h e  l o n g
axis o f  t h e  l a k e  and proceed down t h e  Morice R i v e r.  T h e
g lac ia l  s t reams and t h e  preva lence o f  s t rong  winds down
Morice undoubted ly  have e f f e c t e d  t h e  t ransparency of .
Morice Lake f r o m  increased t u r b i d i t y .

Morice Lake i s  41 .7  km. l o n g  b y  4 . 5  km. w i d e ,  and has
an area  o f  10,360 hectares  ( s h o r e l i n e  development
fac to r  i s  3 . 2 ) .  T h e  l a k e  has a  maximum and mean depths
of 236 .2  and 99 .7  meters r e s p e c t i v e l y  w i t h  a  t o t a l  vo lume
of 10 ,327.5  X  106 c u b i c  meters ( G o d f r e y,  1955) .  T h e
Morice R i v e r ,  o u t f l o w,  h a d  a  mean month ly  f l o w  ( f o r
1968 -  1973) o f  2 ,655 c f s  (Wate r  Resources, I n l a n d  Waters)
Assuming t h a t  t h e  i n f l o w  equa l s  t h e  o u t f l o w,  t h e
theo re t i ca l  exchange t ime  f o r  Mor ice  Lake i s  t hen  c a l c u -
lated a t  4 . 36  yea rs .

Trophic L e v e l :

No a t temp t  has been made t o  r e l a t e  t h e  a v a i l a b l e  da ta  on
phosphorus i n p u t  t o  t h e  t r o p h i c  l e v e l  o f  Mor ice Lake.
The p resen t  da ta  observed was t o  a  l a r g e  degree' below
the measurable l i m i t  o f  t h e  a n a l y t i c a l  f a c i l i t i e s .  T h e
major t r i b u t a r y ,  t h e  Nanika R i v e r ,  c o n t r i b u t e d  by  s u r -
face s t reamf low,  t h e  o n l y  s i g n i f i c a n t  l o a d i n g  o f  measured
to ta l  phosphorus t o  t h e  l a k e .

Table 1 4 ,  however,  ( a f t e r  Rawson, 1958;  G ray,  1970)
character izes f a c t o r s  a f f e c t i n g  t h e  t r o p h i c  l e v e l  and
compares them t o  Mor ice Lake.  T h e  c o n d i t i o n s  i n d i c a t e
c l e a r l y  t h a t  Mor ice Lake i s  o f  an o l i g o t r o p h i c  t y p e .



TABLE 1 4  - CHARACTERISTICS OF MORICE LAKE TROPHIC LEVEL

PARAMETER OLIGOTROPHIC EUTROPHIC MORICE LAKE

P o t e n t i a l  n u t r i e n t s
in  w a t e r

low h igh low

Shore deve lopmen t low high 3.2 ( l o w )

Area l a r g e low 10360 h e c t a r e s
( r e l a t i v e l y  l a r g e )

# I s l a n d s low high 5 ( l o w )

Transparency high low 9.7 m .  ( h i g h )

S t r a t i f i c a t i o n low high low

Depth M e a n deep sha l l ow 99.7 m.  ( d e e p )
Max. deep sha l l ow 236.2 m.  ( d e e p )

Oxygen high low 90 -  100% ( h i g h )
% s a t u r a t i o n

Tempera ture low high Max. =  1 2 . 7 °  C .
( low)

Q u a n t i t y  o f  p l a n k t o n poor r i c h poor.

F ish salmonids coarse -
p e r c i d s  t y p e salmonids

Bottom f a u n a s t e n o x y b i o n t e u r y o x y b i o n t s t e n o x y b i o n t



IMPACT OF  IMPOUNDMENT

Morice Lake w i l l  b e  a f f e c t e d  b y  wa te r  chemis t ry  changes
due t o  i n u n d a t i o n .  T h e  i n i t i a l  e f f e c t  o f  impoundment
w i l l  b e  an i nc rease  i n  n u t r i e n t s  f r o m  t h e  new l i t t o r a l
zone because o f  l each ing  f r o m  t h e  new sho re l i ne  s o i l s .
Since t h e  m a j o r i t y  o f  t h e  s h o r e l i n e  o f  Mor ice Lake i s
rock and some g r a v e l ,  t h e  l e a c h i n g  e f f e c t  w i l l  b e  minimum
except a t  D e l t a  and Atna Creeks and f rom Nanika R i v e r  and
McBride Creek a reas .  T h e  minimal  n u t r i e n t  l each ing  f r o m
these new f l ooded  zones may r e s u l t  i n  a  p r o p o r t i o n a l l y
small i n c r e a s e  i n  p r imary  p roduc t i on .  H o w e v e r,  f l o o d i n g
(shore l ine e r o s i o n )  w i l l  a l s o  i nc rease  t h e  t u r b i d i t y
which w i l l  have  a  corresponding decrease i n  t h e  l a k e
product ion b y  decreasing t h e  pho tosyn the t i c  zone.

The Nanika R i v e r  p r e s e n t l y  c o n t r i b u t e s  approx imate ly  50%
of t h e  wa te r  i n f l o w  i n t o  Mor ice  Lake.  T h e  chemical
water q u a l i t y  o f  Mor ice Lake,  t h e r e f o r e ,  i s  s u b s t a n t i a l l y
inf luenced b y  t h i s  r i v e r .  T h i s  i s  e v i d e n t  f rom t h e
r e l a t i v e  g r e a t e r  photop lankton p roduc t i on  i n  t h i s  a rea
(s ta t i on  3 )  wh ich  i s  l i k e l y  due t o  n u t r i e n t  i n p u t  f r o m
the Nanika R i v e r .  R e d u c t i o n  o f  t h i s  w a t e r  f l o w  w i l l
l i k e l y  cause a  decrease i n  t h e  p r imary  productors  ( p h o t o -
plankton) w i t h  eventua l  l o w e r i n g  o f  t h e  upper food  c h a i n .
Zooplankton, f e e d i n g  on l i t t o r a l  phy top lank ton ,  w i l l
fo l low a  s i m i l a r  p a t t e r n  o f  p roduc t i on  w i t h  a  s h o r t  t i m e
lag.

S imi la r  surveys b y  S i n c l a i r  (1965)  and e s p e c i a l l y
Grimas (1961)  i n  B r i t i s h  Columbia and Swedish impounded
lakes show some p o s t  impoundment changes t o  t h e  benthos.
Comparing t h e s e  r e p o r t s  w i t h  t h e  p resen t  survey enables



some p r e d i c t i o n s  o f  impoundment t o  t h e  ben th i c
inver tebra te  community. T h e  wa te r  l e v e l  f l u c t u a t i o n s
in b o t h  p a s t  surveys caused reduc t i ons  o f  bottom fauna.
This w i l l  b e  e s p e c i a l l y  c r i t i c a l  i n  Mor ice  Lake s i n c e
the maximum abundance o f  t h e  b e n t h i c  i n v e r t e b r a t e s  i n -
habit  t h i s  t o p  l i t t o r a l  l a k e  env i ronment .  A t  h i gh  and
low water  l e v e l s ,  wave a c t i o n  and i c e  scour ing  a l s o
w i l l  e f f e c t i v e l y  l i m i t  benthos and p l a n t  development i n
th i s  r e g i o n .  Changes  may a l s o  occu r  i n  spec ies  t y p e
and abundance. S o m e  spec ies  ( e . g . ,  Gastropoda) c o u l d
become ex t reme ly  reduced o r  e l i m i n a t e d ,  w h i l e  o t h e r  new
species.(perhaps n o t  des i reab le  t o  p resen t  f i s h  community)
may c o l o n i z e  t h i s  new t e r r i t o r y .
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APPENDIX 1 -  CHEMICAL ANALYSIS MORICE LAKE, B.  C.

STATION
NUMBER

DEPTH
M

TR
mg/1

HARD. N a
mg/1 CaCO3 m g / 1

K
mg/1

Mg
mg/1

Ca
mg/1.

Cl
mg/1

SO4
mg/1

SI N H 3
mg/1 m g 7 1

NO2
mg/1

NO3
mg/1

OP
mg/1

TP
mg/1

1 0.5 2.0 4.0 <1 <5 <.02 <.005 <.005 <.01
2 0.5 19 1.2 <1 <5 <.02 <.005 <.005 0.01
3 0.5 64 15 1.5 0.12 0.56 5.2 <1 <5 <.02 <.005 0.05 <.005 <.01
4 0.5 55 19 1.3 0.20 0.41 6.1 <1 <5 <.005 0.06 <.005 <.01
5 0.5 56 19 1.4 0.21 0.42 6.2 <1 <5 <.02 <.005 0.05 <.005 <.01
5 5.0 56 16 1.5 0.18 0.50 5.8 <1 <5 <.02 <.005 0.05 <.005 <.01
6 0.5 - - <1 <5 <.02 <.005 0.03 <.005 <.01
8 0.5 59 15 1.9 u 0 . 3 5 0.32 6.5 <5 <.02 <.005 0.11 <.005 <.01
9 0.5 63 18 1.4 0.33 0.35 6.5 <1 <5 <.02 <.005 0.14 <.005 <.01

10 0.5 47 15 1.6 0.15 0.39 5.4 <1 <5 <.02 <.005 0.03 <.005 <.01
11 0.5 65 20 4.3 0.44 0.62 7.8. <1 <5 <.02 <.005 0.05 <.005 <.01
12 0.5 <1 <5 <.02 <.005 0.03 <.005 <.01
14 0.5 50 19 1.5 0.12 0.40 5.2 <1 <5 <.02 <.005 <.005 <.01

DATE -  31 -5 -74



DATE

STATION
NUMBER

- 1 8 - 6 - 7 4

DEPTH
M

TR
mg/1

HARD. N a
mg/1 CaCO3 m g / 1

K
mg/I

Mg
mg/i

Ca
mg/1

Cl
mg/1

SO4
mg/1

Si N H 1  N O 2
mgil m g / 1  m g / 1

NO3 O P
m9/1 m 9 / 1

TP
mg/1

I 0.5 67 10 1.5 0.33 1.0 3.0 <1 <5 0.04 < .005 <.005 <.01
2 0.5 49 10 0.5 0.24 0.6 3.2 <1 <5 0.08 < .005 <.005 <.01
3 0.5 46 13 0.4 0.28 0.4 4.6 <1 <5 0.07 < .005 <.005 <.01
4 0.5 41 13 0.4 0.27 0.5 4.7 <1 <5' 0.03 0 . 0 0 7 <.005 <.01
5 0.5 40 13 0.4 0.22 0.4 4.6 <1 <5 0.06 < .005 <.005 <.01
6 0.5 46 13 0.4 0.15 0.4 4.7 <1 <5 0.02 < .005 <.005 <.01
7 0.5 45 10 0.3 - 0.3 2.5 <1 <5 0.11 < . 0 0 5 <.005 <.01
8 0.5 77 10 0.3 0.32 0.4 2.3 <1 <5 0.03 0 .005 <.005 <.01
9 0.5 63 10 0.4 0.19 0.5 2.7 <1 <5 0.04 < .005 <.005_<.01

10 0.5 45 13 0.3 0.13 0.4 4.6 <1 <5 0.03 <.005 <.01
11 0.5 51 16 0.4 0.45 0.6 5.3 21 <5 0.04 < .005 <.005 <.01
12 0.5 40 10 0.4 0.16 0.4 3.6 <1 <5 0.02 < .005 <.005 <.01
13 0.5 40 10 0.4 0.16 0.4 3.6 <1 <5 0.02 < .005 <.005 <.01
14 0.5 40 13 0.4 0.20 0.4 4.6 <1 <5 0.04 < .005 <.005 <.01



DATE

STATION
NUMBER

- 17 -7 -74

DEPTH C h l a
M m g / 1

TR
mg/1

HARD. N a
mg/1 CaCO3 m g / 1

K
mg/1

Mg
mg/1

Ca
mg/1

Cl
mg/1

SO4
mg/1

Si
mg/1

NH3
mg/1

NO2
mg/1

NO3 O P
mg/1 m g / 1

TP
mg/1

1 0.5 63 11 1.8 0.40 0.93 3.0 <1 <5 2.15 0.02 <.005 0.008 0.07
2 0.5 57 11 0.6 0.06 0.44 4.0 <1 <5 1.36 0.02 0.005 0.005 0.09
3 0.5 0.1 55 13 0.6 0.25 0.42 4.8 <1 <5 1.3 0.01 <.005 0.005 0.045
3 100 <0.1 55 13 0.2 0.26 0.42 4.7 <1 <5 1.3 0.01 <.005 <.005 0.048
3 200 <0.1 55 13 0.6 0.26 0.44 5.0 <1 <5 1.3 0.01 <.005 <.005 0.048
4 0.5 0.1 14 0.7 0.27 0.44 5.0 <1 i<5 1.3 0.01 <.005. <.005 0.058
4 75 <0.1 67 14 0.7 0.24 0.42 4.9 <1 <5 1.3 0.01 <.005 <.005 0.043
4 150 <0.1 70 14 0.6 0.27 0.44 5.0 <1 <5 1.1 0.01 <.005 <.005 0.048
5 0.5 <0.1 14 0.6 0.26 0.42 4.7 <1 <5 1.2 0.02 <.005 <.005 0.045
5 175 <0.1 70 14 0.9 0.34 0.49 4.9 <1 <5 1.1 0.02 <.005 <.005 0.039
5 200 <0.1 14 0.8 0.27 0.44 4.9 <1 <5 1.2 0.01 <.005 0.005 0.039
6 0.5 64 14 0.9 0.19 0.44 5.1 <1 <5 1.1 <.01 <.005 - 0 . 0 0 8 0.045
7 0.5 62 11 0.5 0.09 0.36 3.7 <1 <5 1.1 0.02 <.005 0.007 0.045
8 0.5 71 10 0.4 0.33 0.36 3.2 <1 <5 0.9 0.02 <.005 0.010 0.041
9 0.5 66 10 0.5 0.23 0.31 3.2 <1 <5 1.2 <.01 <.005 0.008 0.055

10 0.5 73 14 0.1 0.16 0.30 3.2 <1 <5 1.1 0.02 <.005 0.007 0.040
11 0.5 78 14 0.5 0.44 0.50 5.0 <1 <5 1.1 0.02 <.005 0.006 <.01
12 0.5 52 10 0.5 0.09 0.30 4.7 <1 <5 1.22 0.02 <.005 0.007 0.061
13 0.5 0.8 3.0 <1 <5 <.005 <.01
14 0.5 14 0.6 0.27 0.40 - <1 <5 <.005 <.005 0.04



DATE

STATION
NUMBER

- 31 -7 -74

DEPTH C h l
M m g / 1

TR
mg/1

HARD.
mg/1 CaCO3

Na
mg/I

K
mg/1

Mg
mg/1

Ca
mg/i

CI
mg/1

SO4
mg/1

Si
mg/1

NH3
mg/1

NO2
mg/1

NO3
mg71

OP
mg/1

TP
mg/1

1 0.5 50 10 1.5 0.4 1.1 <1 <5 2.45 0.019 <.005 <.01 <.005 0.01
2 0.5 33 10 0.4 0.1 0.4 3.0 <1 <5 1.4 0.014 <.005 <.01 0.005 0.01
3 0.5 46 13 0.5 0.3 0.5 4.4 <1 <5 1.4 0.005 <.005 .028 <.005 <.01
3 25 <0.1 12 0.5 0.3 0.5 3.9 <1 <5 1.4 0.007 <.005 .015 <.005 <.01
3 175 <2.5 11 0.5 0.3 0.4 3.8 <1 <5 1.4 <.005 <.005 .03 <.005 <.01
4 0.5 <0.1 46 11 0.4 0.3 0.5 3.7 <1 <5 1.4 <.005 <.005 .018 <.005 <.01
4 25 <2.5 13 0.4 0.3 0.4 4.5 <1 ' <5 1.4 <.005 <.005 .028 <.005 <.01
4 175 <2.5 '12. 0.6 0.3 0.6 3.9 <1 <5 1.4 <.005 <.005 .035 <.005 <.01
5 0.5 <0.1 29 12 0.5 0.3 0.5 3.9 <1 <5 1.4 <.005 <.005 .018 <.005 <.01
5 10 <2.5 13 0.4 0.3 0.5 4.2 <1 <5 1.4 <.005 <.005 .015 <.005 <.01
5 75 <2.5 12 0.4 0.3 0.4 4.0 <1 <5 1.4 <.005 <.005 .015 <.005 <.01
5 175 <2.5 13 0.5 0.3 0.4 4.2 <1 <5 1.4 <.005 <.005 .029 <.005 <.01
6 0.5 37 11 0.6. 0.1 0.3 4.0 <1 <5 1.4 <.005 <.005 .029 <.005 <.01
7 0.5 55 10 0.4 0.3 0.5 3.0 <1 <5 1.4 <.005 <.005 <.01 <.005 <.01
8 0.5 - 55 10 0.4 0.1 0.4 <1 <5 1.2 0.009 <.005 <.01 <.005 <.01
9 0.5 40 10 0.2 0.2 0.4 <1 <5 0.6 <.005 <.005 <.01 <.005 <.01

10 0.5 57 10 0.4 0.1 0.3 3.8 <1 <5 1.2 <.005 <.005 <.01 <.005 <.01
11 0.5 30 13 0.2 0.4 0.7 3.9 <1 <5 1.0 <.005 <.005 <.01 <.005 <.01
12 0.5 19 10 0.5 0.1 0.2 - <1 <5 1.2 <.005 <.005 <.01 <.005 <.01
13 0.5 32 13 0.2 0.2 0.7 3.9 <1 <5 1.1 <.005 <.005 <.01 <.005 <.01
14 0.5 0.6 0.3 0.4 4.0 <1 <5 <.005 <.005 <.01 <.005 <.01



DATE

STATION
NUMBER

- 11 - 9 - 7 4

DEPTH
M

TR
mg/1

HARD.
mg/1 CaCO3

' N a
mg/1

K
mg/1

Mg
mg/1

Ca
mg/1

C l . S O 4
mg/1 m9/1

Si
m9/1

NH3
m9/1

NO2
mg/1

NO3
mg/1

OP
mg/1

TP
mg/1

1 0.5 40 17 1.20 0.24 0.50 6.2 <1 <5 1.8 0.027 <.005 - <.005 0.01
2 0.5 48 14 0.40 0.12 0.50 4.8 <1 <5 0.6 0.029 <.005 <.005 0.04
3 0.5 28 16 0.40 0.24 0.50 5.6 <1 <5 0.7 0.012 <.005 <.005 <.01
4 0.5 35 15 0.50 0.25 0.53 5.5 <1 <5 0.8 0.016 <.005 <.005 < - 0.01
5 D.5 45 15 0.40 0.26 0.53 5.3 <1 <5 0.8 0.015 <.005 <.005 <.01
5 25 40 15 0.40 0.26 0.56 5.0 <1 <5 0.9 0.014 <.005 <.005 <.01
5 175 15 0.40 0.25 0.52 5.3 <1 <5 1.1 0.015 <.005 <.005 <.01
6 0.5 41 20 0.50 0.17 0.45 7.6 <1 <5 1.0 0.013 <.005 <.005 <.01
7 0.5 41 18 0.60 0.12 0.58 6.4 <1 <5 0.8 0.016 <.005 <.005 <.01
8 0.5 57 11 0.50 0.43 0.53 3.6 <1 <5 0..3 0.024 <.005 <.005 0.01
9 0.5 47 13 0.40 0.26 0.53 4.7 <1 <5 0.5 0.019 <.005 <.005 '0.01

10 0.5 38 16 0.20 0.08 0.40 5.9 <1 <5 0.5 0.015 <.005 <.005 <.01
11 0.5 37 12 0.25 0.37 0.45 4.0 <1 <5 0.3 0.019 <.005 <.005 <.01
12 0.5 37 13 0.40 0.07 0.38 4.6 <1. <5 0.7 0.016 <.005 <.005 <.01
.13 0.5 54 17 0.40 0.07 0.57 6.2 <1 <5 <.2 .02 <.005 <.005 <.01
14 0.5 43 17 0.50 0.24 0.50 6.2 <1 <5 0.8 0.018 <.005 <.005 <.01



DATE -  21-10-74

STATION
NUMBER

DEPTH
H

Chlw
m9/1

TR
mg/1

HARD.
mg/1 CaCO3

Na
mg/1

K M g
mg/1 m g / 1

Ca
mg/1

Cl
mg/1

SO4
mg/1

Si
mg/1

NH3
mg/1

NO2
mg/1

NO3
mg/1

OP T P
mg/1 - - m g / 1

1 0.5 89 19 1.7 1.1 4.5 '<1 <5 3.2 <.01 <.005 <.01 0.012 0.5 38 14 0.6 0.8 5.2 <1 <5 1.5 0.01 <.005 <.01 0.223 0.5 <.01 38 14 0.4 0.5 5.9 <1 <5 1..4 <.01 <.005 0.026 <.014 0.5 <.01 32 14 0.6 0.52 5.8 <1 <5 1.4 <.01 <.005 0.028 <.015 0.5 <.01 - 14 1.4 <.01 <.005 0.027 <.017 0.5 44 20 0.6 0.5 7.5 <1 <5. 1.8 .<.01 <.005 <.01 <.018 0.5 '39 15 0.5 0.8 6.3 <1 <5 1.6 <.01 <.005 0.03 ,  0 . 0 19 0.5 41 15 0.7 0.7 7.1 <1 ' < 5 1.8 <.01 <.005 0.03 0.0210 0.5 48 15 0.4 0.5 •<1 <5 1.6 <.01 <.005 0.06 - < . 0 111 0.5 42 16 0.6 1.1 - <1 <5 1.4 <.01 <.005 0.02 - 0 . 0 4
14 0.5 33 13 0.5 0.56 6.2 <1 <5 1.4 <.01 <.005 0.03 <.01



DATE -  10-12-74

STATION
NUMBER

DEPTH
M

Chl
mg/1

TR
mg/1

HARD.
mg/1 CaCO3

Na
mg/1 m9/1

Mg
mg/1

Ca
mg/1

Cl
mg/1

SO4
m9/1

Si
mg/1

NH1
mg71

NO2
mg71

NQ
mg71

OP
mg/1

TP
mg/1

1 0.5 45 20 1.60 0.31 0.8 9.0 <.4 <5 3.96 0.01 0.006 <.01 <.005 0.01
2 0.5 - 53 14 0.60 0.40 1.0 4.0 <.4 <5 2.87 0.01 <.005 0.01 <.005 0.01
3 0 .5 . <.01 28 14 0.50 0.31 0.5 4.9 .<.4 <5 1.8 0.01 0.007 0.02 <.005 <.01
4 0'.5 <.01 31 14 0.50 0.25 0.5 4.9 <.4 <5 1.65 <.01 0.007 0.02 <.005 <.01
5 0.5 <.01 14 0.50 0.30 0.5 4.9 <.4 <5 1.7 <.01 0.007 0.02 <.005 <.01
5 50 <.01 14 0.50 0.27 0.5 4.9 <.4 <5 1.8 <.01 0.007 0.02 <.005 <.01
7 0.5 16 20 0.80 0.17 0.7 9.8 <.4 <5 2.51 <.01 <.005 <.01 <.005 <.01
8 0.5 24 20 0.60 0.53 0.4 8.0 <.4 <5 2.38 <.01 0.008 0.03 <.005 0.01
9 0.5 . 3 2 20 0.70 0.46 0.5 8.6 <.4 <5 2.58 <.01 0.006 0.02 <..005 <.01

10 0.5 24 15 0.60 0.11 0.6 <.4 <5 2.38 <.01 0.01 0.03 <.005 <.01
11 0.5 21 20 0.80 - 0.9 6.6 <.4 <5 1.52 <.01 0.006 <.01 .006 <.01
14 0.5 14 0.50 0.30 0.5 5.0 <.4 <5 1.7 <.01 0.007 .02 <.005 <.01



DATE

STATION
NUMBER

- 4 - 2 - 7 5

DEPTH
M

Chia
mg/1

TR
mg/1

HARD.
mg/1 CaCO3

Na
mg/1

K
mg/1

Mg
mg/1

Ca
mg/1

Cl
T9/1

SO4
mg/1

Si
mg/1

NH3
mg/1

NO2
mg71

NO3
mg/i

OP
mg/1

TP
m9/1

2 0.5 <.01 18 0.5 0.28 0.64 6.1 <.04 <5 1.6 <.01 <.005 0.03 0.01 0.02
3 0.5 <.01 17 16 0.4 0.24 0.44 5.8 <.04 (.5.* 1.3 <.01 <.005 0.005 - <0.01

11 0.5 33 22 0.7 0.74 7.7 <.04 <5 1.5 <.01 <.005 0.06 0.011 0.01



DATE -  2 - 3 - 7 5  '

1 0.5 30 18 1.7 0.4 0.92 5.8 <5 3.1 <.01 <.005 0.01 0.005 0 . 0 1
2 0.5 31 19 0.6 0.2 0.6 6.5 <5 1.7 <.01 <.005 0.03 0.005 <0.01

14 0.5 <10 18 0.6 0.3 0.5 6.3 <1 <5 1.4 <.01 <.005 0.04 0.005 <0.01

STATION D E P T H  T R  H A R D .  N a  K  M g  C a  C l  S O 4  S i  N H 1  N O 2  N O 3  O P  T P .
NUMBER m g / 1  m g / 1  CaCO3 m g / 1  m g / 1  m g / 1  m g / 1  m g / 1  m g / 1  m g / 1  m g / 1  m g 7 1  m g / 1  m g / 1  m g / 1



DATE -  28 -5 -75

STATION
NUMBER

DEPTH
M

TR
mg/1

HARD. N a
mg/1 CaCO3 m g / 1

K
mg/1

Mg
mg/1

Ca
mg/)

Cl
mg/1

SO4
mg/1

Si
mg/1

NH3
mg/1

NO2
mg/1

NO3
mg/1

OP T P
- m g / I -  -mg / l -

1 0.5 65 12 1.2 0.21 0.58 3.9 <1 <5 2.2 <.01 <.005 0.013 <.005 <.01
2 0.5 56 14 0.7 0.13 0.50 4.9 <1 <5 1.5 <.01 <.005 0.028 0.009 0.03
3 0.5 48 15 0.5 0.22 0.45 5.4 <1 <5 0.9 <.01 <.005 0.042 0.011 <.01
5 0.5 42 15 0.5 0.18 0.43 5.2 <1 <5 0.8 <.01 <.005 0.042 <.005 <.01
7 0.5 42 13 0.6 0.10 0.37 4.6 <1 <5 1.1 <.01 <.005 <.01 <.005 <.01
8 0.5 83 11 0.4 0.23 0.24 4.0 <1 <5 Q.9 <.01 <.005 0.070 <.005 0.03
9 0.5 78 ' 16 0.6 0.31 0.50 5.7 <1 <5 1.3 <.01 <.005 0.078 <.005 .0.03

10 0.5 55 18 0.4 0.08 0.39 6.7 <1 <5 ' 1.0 <.01 <.005 0.138 <.005 <.01
11 0.5 57 20 0.6 0.52 0.70 8.0 <1 <5 0.8 <.01 <.005 0.050 <.005 <.01
14 0.5 35 16 0.6 0.19 0.47 5.7 <1 <5 0.1 <.01 <.005 0.047 <.005 <.01



DATE -  25 -6 -75

STATION
NUMBER

DEPTH T R
M m g / 1

HARD. N a l ' ,
mg/1 CaCO3 m g / 1

K
lig/1

Mg
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

1 . 0 . 5 2.3 0.5 1.1 4.4 <1 <5 2.1 <.005 <.005 0.01 <.005 0.012 0.5 0.6 0.2 0.5 4.7 <1 <5 1.2 <.005 <.005 <.005 <.005 0.01
3 0.5 0.5 0.3 0.5 5.7 <1 <5 1.2 <.005 <.005 0.02 <.005 <.014 0.5 0.5 0.3 0.5 5.7 <1 <5 1.3 <.005 <.005 <.005 <.005 <.015 0.5 0.5 0.2 0.4 5.7 <1 <5 1.2 <.005 <.005 0.03 <.005 <.016 0.5 - 0.4 0.1 0.3 5.6 <1 <5 .1.2 <.005 <.005 0.02 <.005 <.01
7 0.5 0.4 0.6 0.4 3.2 <1 <5 0.9 <.005 <.005 0.01 <.005 • <.01
8 0.5 0.4 0.3 0.7 3.1 <1 <5' 0.6 <.005 <.005 <.005 <.005 0.02
9 0.5 0.5 0.1 0.5 5.3 <1 <5 1.2 0.009 <.005 0.03 <.005 0.01

10 0.5 0.3 0.6 0.6 6.5 <1 <5 1.0 <.005 <.005 0.01 <.005 <.01
11

'12
0.5 0.5 0.2 0.6 5.8 <1 <5 1.1 <.005 <.005 0.01 <.005 <.01
0.5 0.4 0.3 0.3 4.3 <1 <5 1.1 0.005 <.005 0.01 <.005 <.01



DATE -  24 -8 -75

STATION DEPTH H A R D .
NUMBER M  m g / 1  CaCO3

Na
mg/1

K M g
mg/1 m g / 1

Ca
mg/1

C1
mg/1

SO4
mg/1

Si
mg/1

NH3
mg/1

NO2
mg/1

NO3
mg/1

OP
mg/1

TP
mg/1

1 0.5 11 0.5 0.26 7.1 <1 <5 1.4 <.005 <.005 0.02 <;'005
2 0.5 10 0.5 0.22 - 6.0 <1 <5 1.3 <.005 <.005 0.02 <.005 0.013 0.5 20 0.5 0.26 6.0 <1 <5 1.3 <.005 <.005 0.02 <.005 <.014 0.5 15 0.5 0.31 6.0 <1 <5 1.3 <.005 <.005 0.03 <.005 <.01
4 10 17 0.6 0.31 6.0 <1 <5 1.2 <.005 '<.005 0.03 <.005 <.01
4 30 17 0.6 0.31 6.0 <1 <5 1.3 0.007 <.005 0.04 <.005 <.01
5 0.5 10 0.6 0.31 6.0 <1 <5 1.3 <.005 <.005 0.03 <.005 <.01
6 0.5 12 0.4 0.33 5.2 <1 <5 1.1 <.005• <.005 0.02 <.005 <.01
7 0.5 18 0:7 0.22 - 8.0 <1 <5 1.4 <.005 <.005 0.02 <.005 <.01
8 0.5 0.5 0.25 7.1 <1 <5 1.2 <.005 <.005 0.02 <.005 <.019 0.5 20 0.5 0.32 6.1 <1 <5 1.2 <.005 <.005 0.02 0.01 0.01

10 0.5 20 0.4 0.22 7.3 <1 <5 1.1 0.009 <.005 0.01 0.005 <.01
11 0.5 20 0.4 0.52 6.3 <1 <5 0.9 0.006 <.005 <.01 <.005 <.01
12'. 0.5 20 0.5 0.14 5.2 <1 <5 1.4 <.005 <.005 <.01 <.005 <.01
14 0.5 0.5 0.31 5.0 <I <5 1.3 <.005 <.005 <.01 <.005 <.01



APPENDIX 2

RATE JULY 1 7 ,  1 9 7 4

STATION 3 4  5

DEPTH M 0 . 5 100 - 0 . 5 75 100 -  V 0 . 5 175 200 INT

mg/m3 % mg m3 8 /NT* mg/m3 8 mg/m3 % mg/m3 % INT mg/m1 % mg/m3 8 mg/m3 8

CYANOPHYTA 5 . 7 5 . 3 - - 2 . 8 2 .9 2 .5 7 . 3 7 .6 6 . 8 6 . 3 6 . 1 1 .4 2 . 1 - - - - 0 . 6

CHLOROPHYTA 11 .0 10 .2 5 . 3 4 .0 8 . 1 8 .4 7 .4 2 . 5 2 .6 6 . 6 6 . 1 5 . 0 2 .0 3 . 1 1 . 4 3.0 5 . 7 14 .6 1 .9

EUGLENOPHYTA - - - - - - - - - - - - - - - - - - -

CHRYSOPHYTA
CHRYSOPHYCEAE 55.2 5 1 . 0 86 .9 66 .2 7 0 . 7 81.2 7 1 . 7 5 0 . 3 5 2 . 7 24 .4 2 2 . 7 ' 5 1 . 3 34 .5 5 3 . 5 2 2 . 3 48 .0 1 0 . 1 25 .9 26 .8

DIATOMEAE 33.7 3 1 . 1 23 .6 18 .0 2 8 . 5 2 1 . 1 1 8 . 5 2 7 . 4 2 8 . 7 6 3 . 8 59 .2 3 4 . 8 26 .6 41 .2 1 2 . 6 27 .1 17 .2 4 4 . 1 19 .0

CRYPTOPHYTA •
CRYPTOPIIYCEAE 0 . 7 0 . 6 2 .5 1.9 1 . 5 - - 0 . 2 0 . 2 6 . 1 5 . 7 1 . 6 - - 9 . 6 20 .6 4 . 3 11 . 0 5 . 1

PYRRHOPHYTA
PERIDINIACEAE 1 . 9 1 . 8 12 .9 9 . 8 7 . 4 0 . 6 0 . 5 7 . 8 8 . 2 - - 4 . 0 - - 0 . 6 1 . 3 1 . 7 4 . 4 0 . 4

TOTAL 108 .2 131.2 11 9 . 1 11 4 . 2 9 5 . 5 107 .7 102 .9 6 4 . 5 46 .5 39 .0 5 3 . 8

MORICE LAKE PHYTOPLANKTON BIOMASS VALUES

*INTEGRATED



4 )  • e l
-fivrarr"-"eq

DATE JULY 3 1 ,  1 9 7 4  A U G U S T  6 ,  1 9 7 4  S E P T E M B E R  9 ,  1 9 7 4

STATION 3 4 5 3 4 5 3 5

DEPTH M 0 5 0 . 5 0 . 5 0 . 5 0 5 0 5 0 . 5 0 . 5

mg/m3 % mg/m3 % mg/m3 % mg/m3 % mg/m3 % mg/m3 % mg/m3 % mg/m3 %

CYANOPHYTA 5 . 7 3 . 9 0 . 7 0 . 5 - - 2 . 8 1 . 4 0 . 6 0 . 4 0 . 5 0 . 7 0 . 7 0 . 2 1 6 . 1 14 .5

CHLOROPHYTA 6 . 1 4 .2 12 .4 9 . 1 7 . 8 1 7 . 6 7 . 0 3 . 7 9..0 5 . 2 1 7 . 8 2 5 . 5 13 .9 4 . 6 6 1 . 0 54 .9

EUGLENOPHYTA - - - - - - - - - - - - - - - -

CHRYSOPHYTA

CHRYSOPHYCEAE 108 .4 74 .2 9 5 . 0 6 9 . 8 33 .2 74 .9 158 .2 83 .3 140 .0 81 .9 4 7 . 4 6 7 . 9 271 .1 9 0 . 2 2 3 . 3 21 .0
DIATOMEAE 2 5 . 8 1 7 . 7 2 1 . 8 16 .0 2 .5 6 . 0 2 2 . 1 11 . 6 20 .0 11.•7 3 . 0 4 . 2 7 . 6 2 . 6 10 .5 9 . 5

CRYPTOPHYTA

CRYPTOPHYCEAE - - - - - - - - - - - - 6 . 8 2 . 3 0 . 2 0 . 2

PYRMIOPHYTA

P E R I D I N I A C E A E - - 6 . 3 4 .6 0 . 6 1 . 3 - - 1 : 4 0 . 8 1 . 1 1 . 7 0 . 2 0 . 1 - -

TOTAL 146 .0 - 136 .2 - 4 4 . 3 - 190 .1 - 171 .0 - 6 9 . 8 - 300 .6 - 111 . 1 -

• I

MORICE LAKE PHYTOPLANKTON BIOMASS VALUES



MORICE L A K E  PHYTOPLANKTON BIOMASS VALUES

DATE OCTOBER 2 1 ,  1 9 7 4 DECEMBER 1 0 ,  1 9 7 4

STATION 3 5 3 5

DEPTH M 0 5 0 5 0 . 5 0 . 5
•

mg/m3 % mg/m3 % mg/m3 % mg/m3 %

CYANOPHYTA 0 . 2 0 . 2 5 . 1 1 3 . 1 - - 4 . 1 2 0 . 4

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

EUGLENOPHYTA - - - - - - - -

CHRYSOPHYTA
CHRYSOPHYCEAE 8 6 . 6 8 6 . 5 1 2 . 0 3 0 . 8 4 1 . 0 8 1 . 2 6 . 5 3 2 . 3

DIATOMACEAE 5 . 0 5 . 0 6 . 8 1 7 . 4 5 . 5 1 0 . 9 3 . 6 1 7 . 9

CRYPTOPHYTA
CRYPTOPHYCEAE 3 . 0 3 .0 - - - - - -

PYRRHOPHYTA
PERIDINIACEAE 0 . 2 0 . 2 - - - - - -

TOTAL 1 0 5 . 1 - 3 9 . 0 - 5 0 . 5 - 2 0 . 1 -

- .



4 ; 1 2
MORICE L A K E  PHYTOPLANKTON BIOMASS VALUES

DATE FEB 3 ,  1 9 7 5  MAR 2 ,  1 9 7 5  A P R  1 8 ,  1 9 7 5  MAY 2 8 ,  1 9 7 5

STATION 3 3 3 3

DEPTH M 0 . 5 0 . 5 0 . 5 0 . 5

mg/m3 % mg/m3 % mg/m3 % mg/m3 %

CYANOPHYTA 0 . 7 2 . 7 5 . 7 11 . 3 8 . 1 3 .7 7 . 3 6 . 1

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

EUGLENOPHYTA - - - - - - - -

CHRYSOPHYTA
CHRYSOPHYCEAE 1 3 . 1 5 0 . 2 2 3 . 0 4 6 . 2 9 2 . 1 4 3 . 0 4 7 . 2 3 9 . 3
DIATOMACEAE 1 0 . 1 3 8 . 7 1 5 . 5 3 1 . 1 4 5 . 9 2 2 . 0 2 2 . 0 1 8 . 3

CRYPTOPHYTA
CRYPTOPHYCEAE - - 0 . 4 0 . 8 0 . 3 0 . 2 4 . 7 3 . 9

PYRRHOPHYTA

PERIDINIACEAE 0 . 2 0 . 8 0 . 2 0 . 4 0 . 6 0 . 3 9 . 8 8 . 2

TOTAL 2 6 . 1 - 4 9 . 8 - 2 1 2 . 0 - 1 2 0 . 1 -

1 i



TAB';$E-9J-  MORICE L A K E  PHYTOPLANKTON BIOMASS VALUES

DATE JUNE 25, 1 9 7 5

STATION 3 4 5

DEPTH M 0 5 0 . 5 0 5

mg/m3 % mg/m3 % mg/m3 %

CYANOPHYTA 5 . 1 5 . 1 3 . 2 3 . 6 1 . 1 2 . 8

CHLOROPHYTA 1 9 . 1 1 9 . 3 6 . 9 7 . 7 1 . 8 4 . 5

EUGLENOPHYTA - - - - - -

CHRYSOPHYTA

CHRYSOPHYCEAE 4 5 . 0 4 5 . 4 5 1 . 0 5 6 . 7 2 6 . 1 6 5 . 6
DIATOMACEAE 2 8 . 9 2 9 . 2 2 8 . 5 3 1 . 6 1.0.8 2 7 . 1

CRYPTOPHYTA
CRYPTOPHYCEAE - - - - - -

PYRRHOPHYTA
PERIDINIACEAE 1 . 0 1 . 0 0 . 4 0 . 4 - -

TOTAL 9 9 . 1 - 9 0 . 0 - 3 9 . 8 -

A. 0



APPENDIX 3 -  I D E N T I F I C AT I O N  OF  ZOOBENTHOS, B Y  STAT ION AND DEPTH,
MORICE L A K E ,  B .  C . ,  1 9 7 5

(L =  L a r v a e ,  P  =  P u p a e ,  N i p o n i c  =  S p e c i m e n  i n  p o s t e m b r y o n i c  s t a g e )

STATION AND N O .  O F
DEPTH I D E N T I F I C A T I O N  S P E C I M E N S

S t .  3  -  2  m .  C h i r o n o m i d a e
P a r a c l a d i u s  s p .  1 0 L
P r o c l a d i u s  s p .  2 L
P s e c t r o c l a d i u s  s p .  9 L
P s e c t r o c l a d i u s  s p .  2 P
S y m p o t t h a s t i a  s p .  3 L
Ta n y t a r s u s  s p .  7 8 L
T h i e n e m a n n i m y i a  g r o u p  c f .  C o n c h a p e l o p i a  7 L

E m p i d i d a e
H e m e r o d r o m i a  s p .
H e m e r o d r o m i a  s p .

38L
17P

O l i g o c h a e t a
T u b i f i c i d a e

R h y a c o d r i l u s  p r o b .  m o n t a n a  4 9
A u l o d r i l u s  a m e r i c a n u s

E n c h y t r a e i d a e  5

S t .  3  -  8  m .  C h i r o n o m i d a e

H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  6 L
Monod iamesa  c f .  p r o l i l o b a t a  5 L
M i c r o p s e c t r a  s p .  4 L
P a r a c l a d i u s  s p .  1 0 L
P r o c l a d i u s  s p .  2 L



STATION AND
DEPTH I D E N T I F I C A T I O N

S t .  3  -  8  m .
( c o n t '  d)

NO. O F
SPECIMENS

P s e c t r o c l a d i u s  s p .  2 P
S t i c t o c h i r o n o m u s  s p .  5 L
Ta n y t a r s u s  s p .  4 L
T h i e n e m a n n i m y  g r o u p  c f .  C o n c h a p e l o p i a  2 L

E m p i d i d a e
H e m e r o d r o m i a  s p .
H e m e r o d r o m i a  s p .

6L
4P

G a s t r o p o d a
V a l r a t a  s i n c e r e  2

P e l e c y p o d a
P i s i d i u m  c a s e r t a n u m  4
N i p o n i c  2

O l i g o c h a e t a
T u b i f i c i d a e

R h y a c o d r i l u s  p r o b .  m o n t a n a  3 1
A u l o d r i l u s  a m e r i c a n u s  6 1
P o t a m o t h r i x  h a m m o n i e n s i s  1

E n c h y t r a e i d a e  6

S t .  3  -  1 6  m .  C h i r o n o m i d a e

H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  2 4 L
M i c r o p s e c t r a  s p .  4 L
P a r a c l a d i u s  s p .  9 L

P a r a c l a d i u s  s p .  1 1 P

P a r a k i e f f e r i e l l a  s p .  8 L
P r o c l a d i u s  s p .  7 L
S y m p o t t h a s t i a  s p .  9 L
T h i e n e m a n n i m y i a  g r o u p  c f .  C o n c h a p e l o p i a  1 L



STATION AND
DEPTH I D E N T I F I C A T I O N

NO. O F
SPECIMENS

S t .  3  -  1 6  m .  G a s t r o p o d a
( c o n t ' d ) V a l v a t a  s i n c e r a  1

P e l e c y p o d a
P i s i d i u m  c a s e r t a n u m  1 4
N i p o n i c  2

Nematoda 2 5

S t .  3  -  2 3  m .  C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r  2 6 L
P a r a c l a d i u s  s p .  3 L
P a r a k i e f f e r i e l l a  s p .  1 4 L
P r o c l a d i u s  s p .  1 0 L
T h i e n e m a n n i m y i a  g r o u p  c f  C o n c h a p e l o p i a  1 L

E m p i d i d a e
H e m e r o d r o m i a  s p .  1 L

P e l e c y p o d a
P i s i d i u m  c a s e r t a n u m  4
N i p o n i c  4

O l i g o c h a e t a
A u l o d r i l u s  a m e r i c a n u s  2

Nematoda 2 4

S t .  3  -  3 5  m .  C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  7 L
P a r a k i e f f e r i e l l a  s p .  1 L
P r o c l a d i u s  s p .  5 L
P r o t a n y p u s  c f .  h a m i l t a n i  1 L

P e l e c y p o d a
P i s i d i u m  c a s e r t a n u m  1
N i p o n i c  1

Nematoda 5



STATION AND N O .  O F
DEPTH I D E N T I F I C A T I O N  S P E C I M E N S

S t .  3  -  5 5  m .  C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r
P r o c l a d i u s  s p .

Nematoda

25L
1L

S t .  3  -  7 5  m .  C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  2 2 L

Nematoda 1 6

S t .  3  -  1 1 5  m .  C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  5 L

Nematoda 6

S t .  3  -  1 6 2  m .  C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  4 L

O l i g o c h a e t a
R h y a c o d r i l u s  p r o b .  m o n t a n a  2

Nematoda 1 6

S t .  4  -  1 2  m .  C h i r o n o m i d a e

H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  6 8 L
M i c r o p s e c t r a  s p .  1 2 L
P a r a c l a d i u s  s p .  5 2 L
P a r a k i e f f e r i e l l a  s p .  4 8 L
P r o t a n y p u s  c f .  h a m i l t a n i  4 L

P s e c t r o c l a d i u s  s p .  1 6 P

E m p i d i d a e
H e m e r o d r o m i a  s p .  3 L

G a s t r o p o d a
V a l v a t a  s i n c e r a  3



O l i g o c h a e t a

STATION AND
DEPTH IDENTIFICATION

NO. O F
SPECIMENS

S t .  4  -  1 2  m .
( c o n t ' d )

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

1
6

O l i g o c h a e t a
R h y a c o d r i l u s  p r o b .  m o n t a n a 5
A u l o d r i l u s  a m e r i c a n u s 4

S t . 4 -  3 5  m . C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f . o l i v e r i 6L

P e l e c y p o d a
N i p o n i c 2

Nematoda 1

S t . 4 -  1 0 0  m . C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f . o l i v e r i 34L
P a r a c l a d i u s  s p . 1L
P a r a k i e f f e r i e l l a  s p . 2L

S t . 4 -  2 3 4  m . C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f . o l i v e r i 18L
P a r a c l a d i u s  s p . 2L
P a r a k i e f f e r i e l l a  s p . 1L

A u l o d r i l u s  a m e r i c a n u s 6
E n c h y t r a e i d s 1

Nematoda 2



STATION AND N O .  O F
DEPTH I D E N T I F I C A T I O N  S P E C I M E N S

S t .  5  -  2  m .  C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  1 L
P a r a c l a d o p e l m a  s p .  1 L
P r o t a n y p u s  c f .  h a m i l t a n i  3 L
P o t t h a s t i a  l o n g i m a n u s
Ta n y t a r s u s  s p .  4 L

O l i g o c h a e t a
A u l o d r i l u s  a m e r i c a n u s  2 9
R h y a c o d r i l u s  p r o b .  m o n t a n a  8 2
E n c h y t r a e i d s  4

S t .  5  -  5  m .  C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  3 L
Ta n y t a r s u s  s p .  3 L

E m p i d i d a e
H e m e r o d r o m i a  s p .  5 L

O l i g o c h a e t a
A u l o d r i l u s  a m e r i c a n u s  4 6
R h y a c o d r i l u s  p r o b .  m o n t a n a  9 7
E n c h y t r a e i d s  2 6

S t .  5  -  7  m .  C h i r o n o m i d a e
Monod iamesa  c f .  p r o l i l o b a t a
S t i c t o c h i r o n o m u s  s p .

P e l e c y p o d a
N i p o n i c

O l i g o c h a e t a
R h y a c o d r i l u s  p r o b .  m o n t a n a
A u l o d r i l u s  a m e r i c a n u s

1L
9L

4

16
2



STATION AND N O .  O F
DEPTH I D E N T I F I C A T I O N  S P E C I M E N S

S t .  5  -  9  m .  C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  2 1 L
P a r a c l a d i u s  s p .  5 L
P r o c l a d i u s  s p .  2 L
P a r a k i e f f e r i e l l a  s p .  4 L

E m p i d i d a e
H e m e r o d r o m i a  s p .  2 L

G a s t r o p o d a
V a l v a t a  s i n c e r a  5

P e l e c y p o d a
P i s i d i u m  c a s e r t a n u m  3
N i p o n i c  1 2

O l i g o c h a e t a
A u l o d r i l u s  a m e r i c a n u s  6
R h y a c o d r i l u s  p r o b .  m o n t a n a  3 3
E n c h y t r a e i d s  2

S t .  5  -  1 4  m .  C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  2 7 L
P a r a c l a d i u s  s p .  2 L
P a r a k i e f f e r i e l l a  s p .  2 L
P r o c l a d i u s  s p .  3 L
P s e c t r o c l a d i u s  s p .  5 L

P e l e c y p o d a
P i s i d i u m  c a s e r t a n u m  2

N i p o n i c  1

O l i g o c h a e t a
R h y a c o d r i l u s  p r o b .  m o n t a n a  8

E n c h y t r a e i d s  2



STATION AND N O .  O F
DEPTH I D E N T I F I C A T I O N  S P E C I M E N S

S t .  5  -  1 4  m .  N e m a t o d a  4 9
( c o n t '  d)

S t .  5  -  2 5  m .  C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  1 9 L
P a r a k i e f f e r i e l l a  s p .  6 L
P r o c l a d i u s  s p .  3 L
P s e c t r o c l a d i u s  s p .  4 P

E m p i d i d a e
H e m e r o d r o m i a  s p .  2 L

P e l e c y p o d a
P i s i d i u m  c a s e r t a n u m  9
N i p o n i c  1 9

Nematoda

S t .  5  -  3 7  m .  C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  2 7 L
P a r a k i e f f e r i e l l a  s p .  8 L
P r o c l a d i u s  s p .  1 L

P e l e c y p o d a
P i s i d i u m  c a s e r t a n u m  4

N i p o n i c  5
Nematoda 8

S t .  5  -  6 6  m .  C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  6 8 L

S t .  5  -  8 1  m .  C h i r o n o m i d a e
H e t e r o t r i s s o c l a d i u s  c f .  o l i v e r i  6 9 L



STATION AND N O .  O F
DEPTH I D E N T I F I C A T I O N  S P E C I M E N S

S t .  5  -  8 1  m .
( c o n t '  d)

P r o c l a d i u s  s p .  1 L

S t .  5  -  2 3 1  m .  C h i r o n o m i d a e
P r o c l a d i u s  s p .  2 L


