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ABSTRACT 

I n  1973 a Federal-Provincial Task Force was establ ished  to  
determine  the  sources o f   n u t r i e n t s  and foaming  agents i n  the Thompson ' 

River system, and document the  ef fects o f  nu t r i en ts  and colour on the 
b io logy   o f  Kamloops Lake and lower Thompson River. The Environmental 
Protection  Service, as p a r t   o f   t h i s  study,  monitored  the  standing  crop 
of pla,nkton i n  Kamloops Lake. Six  mid-lake  stat ions were sampled 
monthly  from March, 1974, t o   A p r i l ,  1975. A minor peak i n  a lga l   c rop 
occurred i n  the  la te   spr ing,  which  consisted  mainly  of  the  diatom, 
Tabellaria  fenestrata;  the  phytoflagellate,  Dinobryon *. ; and the 
green a1 gae,  Chlamydomonas x. Large  values o f  phaeophytin (mean 
8.76 pg/R) obtained a t   t h i s   t i m e  suggest that   the  greater   par t   o f  
both  the  phaeophytin and chlorophyl l -a may have been from allochthonous 
sources. Af ter   the  f reshet ,  a second, l a rge r  bloom occurred i n  the 
e a r l y   f a l l  which was dominated  by the  diatoms  Tabellaria  fenestrata, 
Me los i ra   i t a l i ca ,  and Fragi lar ia  crotenensis.   Chlorophyl l -a  product ion 
values were low, wi th   the  h ighest   va lue  o f  5.4 pg/R being  recorded i n  
September, 1974. 

P 

Zooplankton numbers were very low and were comparable t o  other 
ol igotrophic  lakes. The t o t a l  number o f  organisms  ranged between 4,500 
t o  21,00O/m . Two peaks o f  zooplankton were recorded, one i n  June, 1974 

( 20,993/m3),  and the second i n  September, 1974 (1 5 ,764/m3). For  the 
annual mean,  Copepoda (32.5%) and Ro t i f e ra  (9.7%) were more abundant 
than  the  Cladocera  (5%). The Ro t i f e r ,   Ke l l i co t t i a   l ong isp ina ;   t he  
Copepods, Diaptomus ashlandi and Cyclops  biscupidatus; and the 
Cladocerans,  Daphnia longispina and  Bosmina longerost r is  were the most 
dominant o f  each class. 

3 

The physical  parameters  of  the  lake, such as t u r b i d i t y - r e l a t e d  
l i g h t   l i m i t a t i o n ,  temperature, and the complex c i r c u l a t i o n   w i t h i n   t h e  
lake  probably  play a much more i m p o r t a n t   r o l e   i n   t h e   l i m i t a t i o n   o f  
phytoplankton  standing  crop  than  the amount o f   nu t r i en ts   w i th in   t he   l ake .  
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En 1973, un groupe de travail   federal-provincial  a 6te  

form6 en vue de determiner  l 'origine &ea dldmente nutritife et des 

agentr de mousaagcb danr l e  r6seau hydrographigus de la r i v i h  Thomp- 

don e t  d'obtenil? der renreigaamontr 8w l ee   e f f e t s  der dlhents  nu- 

t r i t i f e  e t  de la couleur be l'eau IWU? la biologie du lao Kamloops 

e t  du cours  infdrieur be la r ividro Thornpeon. Le Bervicsr de l a  pro- 

tect ion d@ l'environnement a, dans l e  cadre de ce t t e  dtude,  6valu6 

l e  atock  actuel du planaton du lac   lo ope. Entre m a r s  1974 e t  

avril 1975, on a recue i l l f  m e  foipr par mois des  6ohantillonB en 

s i x  atationra  dans la  par t ie   centrale  du lao. A la  f i n  du printempe, 

on a observe une faible prol i ferat ion d'algues, parmi lesquelles 88 

trouvaient notamment la  diatomee !Cabellaria feneetrata ,   lea  phyto- 

f l a g e l l h  Dinobmon 8 ~ .  e t  lea  alguee vert88 Chlamg&omonae. Le6 con- 

centrations  elevdes de phhphytine (moyenne: 8,76 pg/l) a lors  Ob8er- 

d e s  portent  croire que ce t te  dernj.Bre ainsi Que la chlorophylle-g 

seraient allochtonea. Au debut de l'automne aprb la crue, on a ob- 

serve une seconde p r o l i f h a t i o n ,  plars importante, oa dominaient le8 

diatomeee Tabellaria feneetrta, Meloaira i t a l i c a  et BraRilaria crote- 

nensirs. La production de ohlorophy l l e~  6 t a i t  a lo r s  faible, l a  valeur 

la plus  6levee ayant 6te  ob8erv6e en septembre 1974 (5,4 pg/l). 

La population de eooplanctoa  6tait tree faible mais compa- 

rable c e l l e  d'autres lac8 oligotrophes (entre 4,500 e t  21,000 or- 

ganiemes par mhre cube). Deux m a x i m u m s  ont e t6   obaemh,  le premier 

en juin 1974 (20,993/~3 ) l e  seconU en septembre 1974 (15,764/3j). 
1'6chelle de l ' m b e ,  1861 cop6podea e t  l ea  ro t i f a re s  

ont 6th en moyenne p l w  abondants que l e s  cladoceres 32,5 e t  

9,7 $ respectivement  contre 5 $ . Le ro t i fa re   Kel l ico t t i s   lowisp ina ,  

l ee  cop6podes Maptomus ashlandi et Cyclops biscupidatus e t  lee clado- 

cares Daphnia longispina e t  Bosmim lollgerostri  dominaient chez; leur  

classe. 0 -2 
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Lea pararn&trerr phyeiques du lac, come la limitation de 
f 

la phetration be la l u m i b  attribuabls la turbidite,  la  tempera- 

t u r e  et  le$ modes complexes de circulation des em%, ont  probable- 

ment jou6 up rbls  llmitemt beaucoup  plus important, & l'6gard,du 

phytoplancton que les 616ments nutritifs. 
8 

I 
i 
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SUMMARY AND CONCLUSIONS 

The overa l l   s tanding  crop  o f   p lankton  in  Kamloops Lake i s  
very  low. A small  phytoplankton bloom occurred i n  the  la te   spr ing,  1974 
(mean 1.95 - 1.86 pg/&  Chlorophyll-a),  which  consisted  mainly o f   t h e  
diatom, Tabellaria  fenestrata;  the  phytof lagel late,  Dinobryon g.; and 
the green  algae, Chlamydomonas x. The phaeophytin  values  during  this 
t ime  period were very  high (mean 8.76 pg/!L) which  suggests t h a t  most of 
t h i s  pigment  must have been from  al lochthonous  or ig ln.   This  a lso  impl ies 
that   par t   o f   the  ch lorophyl l -a   va lues  obta ined i n  the  spr ing bloom could 
have been from  the same source. A second , 1 arger bloom occurred i n  
September, 1974 (mean 2.91 pg/k  Chlorophyll-a),  which  consisted  mainly 
o f  d iatoms.  Tabel lar ia  fenestrata,   Melosira  i ta l ica,  and F r a g i l a r i a  
crotonensis were the  dominant  species. 

Zooplankton abundance peaked i n  June w i t h  a second, smaller 
increase i n  September. I n  both cases the Copepoda  and Ro t i f e ra  by far  
outnumbered the  Cladocera. The Ro t i f e rs  peaked i n  the  spr ing o f  1974, 
w i th   Ke l l i co t t ia   long isp ina   be ing   the  most abundant  species. Diaptomus 
ashlandi and Cyclops bicupidatus thomasi were the more dominant Copepoda, 
whi le  Daphnia longispina and Bosmina l o n g i r o s t r i s  were the dominant 
Cladocera. The t o t a l  number o f  organisms  ranged between 4,500 t o  
21,00O/m over  the  fourteen-month  sampling  period. 3 

The two main cont ro l l ing   fac to rs   a f fec t ing   the   s tand ing   c rop  
o f  algae  are deduced t o  be l i g h t   l i m i t a t i o n s  and temperature.  During 
Ju ly  and August when temperature was op t ima l   fo r   a lga l  growth, t h e   l i g h t  
penetrat ion  in to   the  water  was s t i l l   a t  a very  low  level  due to   t he   h igh  
t u r b i d i t y  caused by  the  annual  spring  flood. Once the   t u rb id i t y  decreased, 
the  standing  crop  of  algae  increased,  but i n  t h e   l a t e   f a l l   w i t h   t h e  
associat ion  of  decreasing  temperature and deeper mix ing  o f  
nion,  the  algae  crop decreased t o   i t s   w i n t e r  minimum. 

Two other  factors  that  probably  play a secondary 
contro l  ofQ the   p roduc t i v i t y  o f  the  lake  are  low phosphate 1 

the-  epi 1 i m -  

r o l e   i n   t h e  
evels and the 
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complex c i r cu la t i on   w i th in   t he   l ake .   Th i s   i s   repo r ted   i n   de ta i l  i n  
the Canada Centre fo r   I n land  Waters' repo r t  on  Kamloops Lake ( S t .  John 
" e t  e l ,  1976). 

No attempt was  made t o  assess the  ef fect   water  colour has 
on the  standing  crop o f  algae. However,  due to  the  physical   factors 
discussed above, i t  i s  doub t fu l   t ha t   co lou r   i s  a l i m i t i n g   f a c t o r .  

Kamloops Lake would f a l l   w e l l   w i t h i n   t h e   c l a s s i f i c a t i o n   o f  
an ol igotrophic  lake. Furthermore, because o f   the   na ture   o f   the   lake ,  
the  phytoplankton  would  not be af fected  by any a d d i t i o n   o f   n u t r i e n t s  
by Weyerhaeuser Canada L imi ted  or   the City o f  Kamloops' sewage lagoon 
except  for a b r i e f   p e r i o d   i n   t h e   s p r i n g  and f a l l   o f  the  year.  Just 
before  the  beginning o f  the  freshet,  the  temperature and l i g h t   c o n d i t i o n s  
begfn t o  be more favourab le   fo r   a lga l  growth, bu t  i n  t h e   e a r l y   f a l l  
a f te r   the   f reshet  has passed, the  physical  and chemical  conditions 
of   the  lake  are  the most favourable  for  growth. 
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1 INTRODUCTION 
I. . 

S t a r t i n g   e a r l y  i n  1971, Federal and Provincial  agencies 
received an increasing number of 'complaints on the  colour, foaming, 
a lga l  growths, and f i s h   t a i n t i n g   o f   t h e  Thompson River and  Kamloops 
Lake. To investigate  these  complaints, a Federal-Provincial Task 
Force was formed. An immediate short- term  study  of   the  North and 
South Thompson r i v e r s  , Kamloops Lake, and the Thompson River was 
ca r r i ed   ou t  i n  A p r i l ,  1973. Chemical (Federal-Provincial Task Force 
Report, 1973) and biological   (Kelso,  1973) samples were co l lected and 
as a r e s u l t  i t  was  recommended that  the  Federal-Provincial  Task Force 
s t a r t  an imnediate program o f  da ta   co l lec t ion  and f a c t   f i n d i n g   t o  
determine  the  source o f   n u t r i e n t s  and the  type and source  of foaming 
agents i n  the Thompson River system. The e f f e c t s   o f   n u t r i e n t s  and 
colour on t h e   b i o l o g i c a l   a c t i v i t y   o f  Kamloops Lake and the  lower 
Thompson River was a1 so t o  be studied  over a minimum one-year period. 

From  March,  1974, t o   A p r i l ,  1975, the  Environmental 
Protection  Service conducted a deta i led  s tudy  o f   the  s tanding  crop  o f  
plankton i n  Kamloops Lake and re la ted   t h i s   i n fo rma t ion   t o   t he   nu t r i en t  
loadings  from  the  upper Thompson River. 

A t  the same time,  the Canada Centre fo r   I n land  Waters con- 
ducted a detai led  physical  and chemical study o f  the  lake, with 
assistance  provided  by  the  Environmental  Protection  Service on the 
c o l l e c t i o n   o f   t h e  chemical  sampling ( S t .  John " e t   a l ,  1976).  Produc- 
t i v i t y   s t u d i e s  on phytoplankton were a lso conducted by the Canada 
Centre f o r   I n l a n d  Waters and are  included i n  t h e i r   r e p o r t .  

Apart from the  l imnological  study  completed  by Ward (1964), 
very l i t t l e  background data was avai lab le on the  lake. Ward noted 
that   the  s tanding  crop  o f   net   p lankton  in  Kamloops Lake was very low. 
He concluded that   the low level   o f   s tanding  crop was associated  wi th 
the amount and character   o f   the  in f lowing  water .  He further  concluded 
t h a t   h i g h   t u r b i d i t y  and temperature as wel l  as the  br ie f   res idence 
time  of  surface  water i n  the  basin may have accounted f o r   t h e   r e l a t i v e l y  
low  standing  crop of   net   p lankton.  
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2 STUDY AREA 

Kamloops Lake i s  approximately 29 ki lometres  long  wi th a 
maximum depth o f  150 metres and i s  located i n  the  semi-arid  plateau 
area o f  the  central  area o f  B r i t i s h  Columbia (Figure 1). A descrip- 
t i o n  o f  the  lake morphometry was given  by Ward (1964) and a fur ther ,  
more deta i  1 ed  account o f   t h e  1 ake i s  given i n  the   repor t  o f  the 
Canada Centre f o r   I n l a n d  Waters ( S t .  John e t  a1 , 1976). 
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3 MATERIALS AND METHODS 

S i x  s i t e s  on  Kamloops Lake were sampled for  phytoplankton 
and zooplankton  on  a  monthly  basis  from March  19, 1974, t o   A p r i l  23, 
1975. These were the  mid-lake  stat ions B2, C2, G2, X 2 ,  D2¶ and E2 
(Figure  1 ) . Permanently establ ished marker buoys  were placed a t  each 
sampling  station. 

3.1 Phytoplankton 

The phytoplankton samples were co l l ec ted  by VanDorn water 
b o t t l e s   a t   t e n  depths: 0, 2, 4, 6 ,  10,  15, 20, 30, 50,  and 100 metres, 
except  for  stat ions B2 and E2, where the  bottom samples were from 40 
t o  50 metres. S t a r t i n g   i n  August, 1974, the 50 and 1cIO metre samples 
were deleted because chlorophyl l-a  values were a t   o r  below detect ion 
limits. Two 1 - l i t r e   w a t e r  samples were taken a t  each depth and 
analyzed fo r   ch lo rophy l l -a  and phaeophytin  pigment and for   ash- f ree 
dry  weights. The 1 - l i t r e  sample was f i l t e r e d   f o r   c h l o r o p h y l l - a  and 
phaeophytin i n  the   f i e ld   us ing  0.45 m i c r o n   c e l l u l o s e   n i t r a t e   f i l t e r s  
i n  a s a r t o r i u s   f i l t e r i n g   a p p a r a t u s   a t   a  vacuum o f  10 inches o f  mercury. 
The fi 1  ters  and contents were then  frozen and transported on d r y   i c e  

to  the  Laboratory  Services,   Paci f ic  Region  (Environmental  Protection 
Service and Fisheries  Service) i n  West Vancouver. The samples were 
analyzed  using  the Parson and Str ick land method described i n  "Standard 
Methods"  (1971 ) . Spectrophotometer  readings fo r   ch lo rophy l l  -a were 
performed on the  bas is   o f   a  1-cm ce l l   ins tead  o f   the   p re fe r red   10  cm 
c e l l  and, consequently,  the  readings  probably  contain an inherent 
reduct ion  in  accuracy.  The detect ion limit was .3 vg/k for   ch lorophyl l -a .  

The 1 - l i t r e   w a t e r  samples for  the  ash-free  weights were 
shipped  immediately  by  courier  truck  to  the West Vancouver Laboratory 
where they were f i l t e r e d ,  weighed,  ashed (50OoC f o r  2 t o  3 hours), and 
re-weighed t o  determine  the  ash-free  weight. 

A 225 m l  water sample was taken f o r   i d e n t i f i c a t i o n   o f  
phytoplankton a t  the time o f  sampling.  This was preserved with Lugal 
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solut ion and examined a t  the  Environmental  Protection  Service  Biology 
Laboratory i n  North Vancouver. Phytoplankton was enumerated using  the 
Untermohl  method with a Wild  inverted  microscope. A 10 cc s e t t l i n g  
chamber was used  and two counts were  made,  one of  the whole  bottom 
of t he   se t t l i ng  chamber a t  100 x and a one-str ip a t  400 x magnifica- 
t i o n  , excluding  those  counted a t  100 x. For th is  report ,   only  those 
values  within  the  photic zone  have  been used for  discussion purposes. 

3.2 Zooplankton 

The zooplankton samples were co l lec ted   w i th  a  Wisconsin 
plankton  net (25 cm diameter  opening) from a  depth o f  30.5 metres. 
From March, 1974, t o  June,  1974, two d i f fe ren t  mesh sizes ( 3  hauls 
a t  each s tat ion)  were used - #10 mesh (153  micron  aperture) and 
#20 mesh (80 micron  aperture).  Preliminary  analyses showed tha t   the  
#10 mesh d id   not   re ta in   the  major i ty   o f   the  Rot i fers  and only  the 
#20 mesh s ize was used a f t e r  June.  From that  t ime on, four   hauls   a t  
each s ta t i on  were taken. The samples were preserved i n  3% formal i n  
and taken t o  the  Environmental  Protection  Service  Biology  Laboratory. 
Enumeratlon was performed on two subsamples and these  related back t o  
the e n t i r e  sample and reported as number per  metre . 3 

t '  
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4 RESULTS 

I 

4.1 Phytoplankton 

Chlorophyl l-a  values  for Kamloops  Lake throughout  the  study 
were very  low.  Depth p r o f i l e s   o f   c h l o r o p h y l l - a   f o r  each  month are 
shown i n  Appendix I .  A small bloom occurred i n  the  spr ing o f  1974 
i n  which  values were less  than 3 pg/%. The la rges t  bloom occurred 
i n  September,  1974.  However, even a t   t h i s   t i m e   t h e  maximum value ob- 
tained was only 5.4 pg/L which  occurred a t  4 metres i n  depth a t   s t a t i o n  
G2 (Appendix I ) . 

The  maximum depth o f   t he   pho t i c  zone  was determined  by Canada 
Centre fo r   I n land  Waters w i t h   t h e   a i d   o f  a l i g h t  metre o r  a secchi  disk 
(Table 1).  

TABLE 1 THE  MONTHLY MAXIMUM DEPTHS OF THE PHOTIC ZONE OF THE  WATER 
COLUMN FOR KAMLOOPS  LAKE 

Date Depth 
(d Date Depth 

( 4  

March  13,  1974  15 
A p r i l  24,  1974  15 
May 29,  1974 2 
June  27,  1974 2 
Ju ly  26,  1974 10 
August 21,  1974 10 
September  25,  1974  10 

October 23, 1974 10 
November 22, 1974  10 
December  18, 1974 10 
January 22,  1975  10 
February 25,  1975 10 
March  19,  1975 10 
A p r i l  24,  1975 6 

, 

A mean value of  the  concentrat ions of chlorophyll-a,  phaeophytin, 
and ash-free  weight was determined for   the  phot ic  zone.  From th is ,  a 
mean value of  the  standing  crop of phytoplankton was determined f o r  
Kamloops  Lake (Figure 2 ) .  As stated above, the peak o f  chlorophyll-a 
production was i n  September,  1974. A high  value  of  phaeophytin, 
8.76 pg/%, was obtained i n  July.  This  value does not  correspond t o  any 
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of the  phytoplankton  values from within the  lake,  which  suggests  that 
these  pigment  values may be o f  al lochthonous  or ig in.  ,'The ash-free *: 

we igh t   a l so   r i ses   t o   a   h igh   va lue   du r ing   Ju l y ,and   t h i s   i s   a t t r i bu ted ,  
most probably, t o   t h e   d e t r i t u s   c a r r i e d   i n t o   t h e   l a k e   b y   t h e  annual 
r i v e r  f 1 ood . 

The r i v e r   f l o w   f o r   t h e   N o r t h  Thompson R i v e r   a t  McLure and 
the South Thompson R i v e r   a t  Chase from March 1 1974, t o   A p r i  1 30, 
1975, i s  shown i n  Figure 3. The South Thompson River peaked on June 27 
and  28, 1974, a t  46,300 cfs,  whi le  the  North Thompson River reached i t s  
maximum f l o w   a t  McLure on June 24,  1974, a t  80,800 cfs.  Thus, the  maxi- 
mum impact o f   t he   f l ood  on the  lake was i n  t h e   l a t t e r   p a r t  of June. 

I n  comparison o f   s ta t i ons ,   s ta t i on  G2 shows the  greatest  
standing  crop of planktonic  algae  (Figure 4 ) .  A small bloom was 
ev iden t   a t  each s t a t i o n  i n  the   sp r ing   bu t   t h i s  had declined  by August. 
The phaeopigment measurement o f  the  phytoplankton i s  very  low  except 
for   the  Ju ly  sample (Figure 5 ) .  Dur ing  Ju ly   there was a  wide  range of 
phaeopigment between stat ions,  a  low o f  3.39 pg/!t a t   s t a t i o n  D2 t o  a W g h  
of 12.78 pg/R a t   s t a t i o n  X2. This   var ia t ion  i s  probably caused  by  the 
complex l a k e   c i r c u l a t i o n  and the   i n te rna l  wave motions  generated w i t h i n  
the  lake ( S t .  John " e t   a l ,  1976).  Small peaks o f  pigments  occur i n  
September w i th   the   except ion   o f   s ta t ion  B2 where t h i s  does not  occur 
un ti 1 November. 

The ash-free  weight measurements throughout  the  lake were 
grea t ly   a f fec ted   by   the   r i ver   f lood   (F igure  6).  S ta t i on  B2 had the 
highest  value as i t  i s  nearest   the  entrance  to  the  1 ake. The r i v e r  
flows of   the  Nor th and South Thompson r i v e r s  reached t h e i r  peak i n  
June, but  the  ash-free  weight i n  the   lake   d id   no t  peak u n t i l   J u l y ,  
which shows t h a t   t h e   d e t r i t u s   c a r r i e d   i n t o   t h e   l a k e   d u r i n g   t h e   l a t t e r  
p a r t   o f  June was s t i l l  i n  suspension. 

Over 30 species o f  phytoplankton were i d e n t i f i e d  i n  Kamloops 
Lake. The most  dominant c lass was by far   the  Baci l lar iophyceae  or  ' 
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FIGURE 4 MEAN  CONCENTRATION OF CHLOROPHYLL a IN THE  PHOTIC ZONE OF THE 
WATER  COLUMN  AT EACH  STATION.  SEE  TABLE I FOR DEPTH OF 
PHOTIC  ZONE. 



FIGURE 5 MEAN CONCENTRATION OF PHAEOPHYTIN  IN  THE PHOTIC  ZONE OF THE 
WATER  COLUMN AT EACH  STATION. SEE  TABLE I FOR DEPTH OF 
PHOTIC ZONE. 
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FIGURE 6 MEAN  CONCENTRATION OF ASH  FREE  WEIGHT IN THE PHOTIC ZONE OF THE 
WATER  COLUMN  AT  EACH STATION. SEE TABLE i FOR DEPTH OF PHOTIC ZONE. 
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diatoms. As there was  more than one lab  technic ian employed I n  the 
enumeration of  the  phytoplankton,  there was  some controversy  regarding 
the   i den t i f i ca t i on   o f   t he  species o f  some of the  minor genera. For 
t h i s  reason  the  data i s  taken  only t o  genera. However, i n   t h e  case 
o f  the most  dominant  diatoms, Tabel lar ia  fenestrata was the  only 
species  present;  while  for  Melosira, two species  existed, E. distans 
and E. i tal ica,   the  ' tat ter   being  the more  numerous of   the two. As an 
example o f   the  genera present,   the  enmerat ion  of   stat ion G2 for  
September, 1974, i s  given i n  Appendix 11. Copies of the  data i n   i t s  
e n t i r e t y  may  be obtained from the  author upon request. 

The average number o f  a l g a l   c e l l  s per ml l  of the  photic zone, 
of  the  water column, f o r  each  genera, on each sample day, a t  each 
stat ion,  were calculated. The eleven most  dominant  species o f  diatoms 
were used and the  reminder  were added together as "Other  Diatoms". 
The ca lcu lat ions  for   th is   data  are shown i n  Appendix I11 for  the..entire 
sampl ing  period. 

The bloom that  occurred i n  September, 1974, was the   resu l t   o f  
increased  diatom abundance (Figure  while  the  smaller  spring bloom 
i n  1974 was  due to  the  other  algal  classes,  mainly  Dinobryon  species 
of  the Chrysophyceae (Table 2 ) . '  The most  dominant  diatoms i n  the 
plankton i n  the  spring were Tabel lar ia  fenestrata and Melosira i t a l i c a .  

I n  August, 1974, Cycolotel la w. was dominant while  during  the bloom 
i n  September, 1974, Tabellaria  fenestrata was by f a r  the most abundant 
species.  After  the  fa11 bloom, the Tabel l a r i a  numbers declined and 
Melosira and Tabel lar ia were almost  equal i n  number. 

4.2 Zooplankton 

Thirteen  dif ferent  species  of  crustacean  plankton were recorded 
i n  Kamloops Lake. The enumeration of   the  e leven most  dominant  zooplankton 
i s  given i n  Appendix I V .  The most  abundant Copepoda, Diaptomus 
ashlandi, peaked i n  September and October, 1974. The second  most 
abundant  species,  Cyclops  biscupidatus  thomasi,  reached i t s  peak i n  



FIGURE 7 MEAN NUMBER OF DIATOMS  IN  THE  PHOTIC  ZONE  OF  THE  WATER  COLUMN 
FOR KAMLOOPS  LAKE.  SEE  TABLE I FOR DEPTH  OF  PHOTIC  ZONE. 
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TABLE 2 MEAN NUMBER OF PHYTOPLANKTON  (EXCLUDING THE DOMINATE  DIATOMS) 
CELLS PER ML OF THE WATER COLUMN TO THE BOTTOM OF THE PHOTIC 
ZONE 

Stat ion 

1974 
March 12 
Apr i l  24 
May  29 
June 26 
Ju ly  26 
August 21 
September 25 
October 23 
November  22 
December 18 

- 

1975 
January 22 
February 25 

March 19 
Apr i l  24 

- 

4.9 
30.3 

2.0 
159.6 
197.1 
31.7 
30.6 

90 1 
1.2 
- 
2.0 

5.1 
30.3 
59.4 

193.1 
92.6 - 
19.1 
2.0 
1 e2 

' 0.4 

- 
1.6 - 
1.3 

3.7 
3.4 

35.7 
250.5 
101.2 

8.3 
83.9 
- 
5.5 

1.2 
102 

102 - 

30e3 4.4 - 
4.1  7.2 10.0 

37.3 12.9 - 
112.4 165.5 172.0 
87.5 115.4 164.4 
4.0 - - 

28.9 21.4 105.8 
102 - 0.8 
3.2 - 4.8 

2.0 200 - 
0.8 0.4 0.8 

1.6 1 .2 - 
- 2.7  0.7  1.3 
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June,  1974,  as wel l  as a smaller peak i n   t he   w in te r  months. For 
Cladocera, the more dominant  organisms were Daphnia, longispina and 
Bosmina long i ros t r i s .  Daphnia reached i t s  peak i n  September whi le  
Bosmina reached i t s  maximum i n  June  and again i n  November-December o f  
1974.  The  number  10  mesh Wisconsin ne t  (153 u )  was s u f f i c i e n t  t o  catch 
a l l  o f  these  organisms. I n  some samples i t  was more e f f i c i e n t  than  the 
number 20 mesh ne t  (80 v) .  

The most dominant Rot i fe ra  were Ke l loco t t ia   long isp ina  which 
peaked a t   s t a t i o n  G2 i n  June a t  10,515 organisms per  cubic  metre and 
Asplanchna x. which a lso reached i t s  maximum number i n  June. I n  most 
instances  the #20 mesh ne t  was the most e f f i c i e n t  sampler  except f o r  
Asplanchna where the #10 mesh n e t  was  more e f fec t i ve .  Some o f  the 
Roti fers  less  than 80 microns i n   s i z e  would have  been missed even w i th  
the #20 mesh net.  

The grea tes t   to ta l  peak of  zooplankton  occurred i n  June,  1974, 
with  the  Roti fers , Naup l i i  , and Copepoda being  the most  abundant 
(Figure 8). The  Copepoda as wel l  as the  Cladocera peaked a t  a greater 
number i n  September.  However, the  Cladocera  did  not  form a s i g n i f i c a n t  
number o f   t he  zooplankton a t  any time. No attempt was  made t o   i d e n t i f y  
the  Naupli i .  I t  i s  i n te res t i ng   t o   no te   t ha t   t he   Naup l i i   s ta r ted   t o  
increase  af ter   the  spr ing bloom i n  September, 1974, and was s t i l l  on 
the  increase when sampling  stopped i n   A p r i l ,  1975. The exact  reason 
f o r   t h i s   i s   n o t  known a t   t h i s  time. 

The two stat ions R p  and C2 nearest  the  east end o f   the   lake  
were the most productive  for  zooplankton  (Figure  9).  Unfortunately,  the 
June  samples f o r  B2 were los t ,   bu t   i n   t he  September-October peak, t h i s  
stat ion  contained 34% o f  t he   t o ta l  number of ind iv idua ls  sampled. The 
overa l l  number o f  organisms  decreased as  one progressed down the  lake, 
except a t   s t a t i o n  E2 where there i s  a s l i g h t   i n c r e a s e   i n  nunbers. The 
exact  reason t h a t  more zooplankton  reside i n  the  delta  area i s   n o t  known. 
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FIGURE 9 ZOOPLANKTON  WISCONSIN  HAULS  AT  KAMLOOPS  LAKE, 
30.5 METERS IN  DEPTH ( BO MICRON MESH N E T ) .  
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5 DISCUSSION 

I 

Nu t r ien t   load ings   ind i rec t l y   in f luence primavy  production and 
hence the  standing  crop o f  algae. The main  purpose  of t h i s   p a r t   o f   t h e  
study was t o  document the  e f fects  o f  the  nutr ient   loadings on cer ta in  
lake   f lo ra  and fauna.  Primary  productivity i s  general ly  inf luenced by 
t h e   a v a i l a b i l i t y  o f  nu t r i en ts ,   l i gh t ,  and the  temperature of the 
surrounding  waters. The leve l   o f   ch lo rophy l l -a   i n  Kamloops Lake was 
very  low as indicated  by  the maximum bloom i n  September (mean chloro- 
phy l l -a   for   lake 2.91 ug/!t).  Schindler (1974) s t a t e s  tha t  most experts 
consider  lakes  to be eutrophic when the  algae blooms have more than 
30 pg/!t chlorophyl l-a.  For Kamloops  Lake, l i g h t   l i m i t a t i o n  caused  by 
t u r b i d i t y  and temperature  would seem t o  be very  important  factors i n  
the  control  of  primary  production  (Figure  10). The annual f l ood ing   o f  
the Thompson River system  caused an inc rease  o f   tu rb id i ty  i n  the  lake 
s t a r t i n g   i n  May, 1974, ,and reached i t s  peak i n  the l a s t  p a r t   o f  June 
and f i r s t   pa r t   o f   Ju l y .   Co inc id ing   w i th   t he  above, temperature  also 
increased and reached i t s  maximum i n  August. Phytoplankton abundance 
s tar ted  to   increase  in   the  spr ing,   but  as the   lake   tu rb id i ty  increased, 
the  diatom  population  declined and only  the Chrysophyceae and Chloro- 
phyceae were ab1 e t o  produce i n the more turbid  waters'  during June 
and July. It must be stated a t  th is   t ime that these f igures are based 
on the   t o ta l  number of  phytoplankton and no t  on the  to ta l  biomass of 

the  phytoplankton. R .  Daley  found i n   h i s  study o f  the  lake  that   the 
biomass of Chrysophyceae and Chlorophyceae make  up 30.8% of  the  phyto- 
plankton  while  the diatoms  occupied 54.9% o f  the   to ta l  biomass (St.  John 
" e t  a1 1976). There i s  a lso   the   poss ib i l i t y   tha t  some o f   t h e  
ch lo rophy l l -a   to ta l   in   the   spr ing  may have been from a1 lochthonous 
sources  brought i n  by the  spr ing  f lood. 

I n  August, when t h e   t u r b i d i t y  had dropped t o  near 1-JTU, the 
diatom  population began to   increase.   In  September, a f te r   cond i t ions  
had  been  more favourable f o r  algal  growth f o r  a t  l e a s t  a month ( i .e.,  
low t u r b i d i t y  and sustained  high  temperatures),  the  diatom  population 



- 20 - 

( a / b ~ )  l l A H d O H O l H 3  

I 

0 
0 0 
0 0 cb 
N Q) - 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 

aD W t N 3 0 
- c! 0, - 



- 21 - 

! ’  

! ,  

reached i t s  maximum. A f t e r  September, the  diatom  population  decreased 
with  the  decreasing  water  temperature. 

There was a negat ive   cor re la t ion   ( r2  = -0.64)  between the 
ch lorophyl l  -a concentration and ni t rate  concentrat ion  over  the whole 
sampling  period,  while  no  correlation o f  s ign i f i cance was found  between 
chlorophyl I - a  and to ta l   d isso lved phosphate  (Figure 11 ) (raw  chemical 
data  supplied  by CCIW).  The concentration o f  n i t r a t e  may no t  have been 
decreasing  solely because of  the  uptake  for  algal  growth, because 
during  the same per iod  the  n i t ra te  concentrat ion i n  t h e   i n f l o w   r i v e r  was 
also  decreasing and by  approximately  the same amount ( S t .  John e t  a1 , 1976). 
Between August and September the  average  chlorophyll-a  concentration ~ 

doubles  but  the  net  nitrate  concentration  drops  by  less  than 10%. Thus, 
n i t r a t e  appears t o  be i n  excess of   a lgal   requirements a t  t h i s  time. 

Another   very   impor tant   factor   that   a f fects   the  product iv i ty  of 
the  lake i s   t h e  complex c i r cu la t i on   pa t te rn  caused  by the movement of 
t h e   r i v e r  plume through  the  lake. The bulk  residence  t ime i n   t h e   l a k e  
can vary from 18  days i n  June t o  340 days i n  February  (St. John e t  a1 , 
1976). As mentioned ear l ier ,   the  d iatom abundance decreases dur ing 
June and July  (Figure 10) .  The very  h igh  f lush ing  ra te  in   the  ep i l imnion,  
together  wi th  the decreased l i g h t   p e n e t r a t i o n  caused  by the   t u rb id i t y ,  
would  account f o r  most o f  t h i s  decrease. The increase i n   c h l o r o p h y l l  -a 
and phaeophytin, espec ia l l y   t he   l a t te r ,   a t   t h i s   t ime  , i s  probably from 
allochthonous  sources  brought  into  the  lake  by  the  river plume. The 
mixing zone o f   the   ep i l lmn ion   dur ing  sumner  and e a r l y  f a l l  i s  much 
deeper than  the  photic zone (St.  John ” e t   a l ,  1976). Thus, a continuous 
supply  of nu t r ien ts   i s   be ing   b rought  up from deeper layers.   Af ter  
September, a long  wi th  the decrease i n  temperature,  there i s  the  increased 
depth o f   m ix ing  and thus  the  phytoplankton  population  declines.  Furthermore, 
i t  i s   q u i t e   f e a s i b l e   t h a t   a l g a l   c e l l s  from the  east end o f  the  lake may 
s t a r t   t o   s e t t l e   o u t  and  be caught i n  the  currents   to  be ca r r i ed  down the 
lake and resurface a t  the  west end. This may expla in  why the peak o f  
diatoms  occurs a t   s t a t i o n  G2 i n  September, y e t  a t  s ta t i on  X p  the number 
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o f  organisms are  higher i n  October  than September. Calculat ions o f  the 
mean number o f  organisms to  the  depth o f  the  epi l   imnion (40 metres 
ins tead  o f   jus t   w i th in   the   phot ic  zone) shows the peak algal  growth 
occu r r i ng   i n  October i ns tead   o f  September. 

No di rect   a t tempt  was  made t o  determine i f  colour  played an 
impor tan t   ro le   i n   p roduc t i v i t y .  However, due to   the  s t rong  in f luences 
of o ther   con t ro l l ing   fac to rs  (e.g. , t u r b i d i t y  and temperature), i t  i s  
doubt fu l   tha t   water   co lour   in  Kamloops Lake would be a c o n t r o l l i n g  
factor .  

Stockner and Northcote (1974) found a c lose   re la t ionsh ip  
between chlorophyl l  -a concentration and t o t a l  phosphorus f o r  Okanagan 
Lake and  Kalamalka Lake i n  the  photic zone during  the summer period. 
Okanagan Lake showed approximately 30 pg/!t t o t a l  phosphorus w i t h  a 
mean o f  5 pg/k o f   ch lo rophy l l  -a, whi le  Kalamal ka had approximately 
15 ug/k o f   t o t a l  phosphorus and a mean o f  2.5 pg/k o f   ch lo rophy l l  -a. 
Kamloops Lake was  muah lower i n  September w i t h  a mean o f  5 pg/k o f  
to ta l   d isso lved phosphorus and 2.9 pg/t  o f  chlorophyl l -a i n  the  phot ic  
zone. Stockner and Shortreed (1974) repo r t  Babine Lake, another  large 
o l igo t rph ic   lake ,  as being more productive  than Okanagan Lake, w i t h  a 
mean seasonal chlorophyl l  -a va lue   o f  1 .78 pg/k, whi le  the mean chl  oro- 
phyl 1 -a va l  ue f o r  Kamloops Lake from March, 1975, t o  February, 1976, 
was 1.1 ug/k. 

It i s  general ly agreed t h a t  most ol igotrophic  lakes  are 
dominated by  diatoms and tha t   t he  presence o f  bluegreen  algae  indicates 
a more eutrophic  lake  (Stein and Coulthard,  1971). I n  Kamloops Lake 
very few blue-green  organisms were found. The dominate  phytoplankton 
were by  far  the  baci l lar iophyceae  or  diatoms.  This was confirmed  by 
Daley where he found, i n   c a l c u l a t i n g   t o t a l  biomass, that  the  diatoms 
were greater  than 50% o f  the  total   phytoplankton by volume, except  during 
the peak biomass per iod i n   e a r l y   f a l l  when they  consisted o f  34% o f  the 
volume ( S t .  John " e t  a1 , 1976). In June and July,  there was a smal 1 
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peak o f   phy to f lage l la tes ,  mainly Dinobryon x. and a  few green  algae, 
p r imar i l y  Chlamydomonas sp. However, Daley ( S t .  John e t  a l ,  1976) 
found tha t   dur lng   th is   per iod   the  dominate  genera  of the  Chrysophyta 
biomass  were Chromulina, Mallomonas, and  Ochromonas  and from  the 
Chlorophyta biomass, Botryococcus and Chlore l la  were the most  dominant. 
For Kalamal ka and  Okanagan lakes,  Stein and Coul thard (1971)  found t h a t  
the dominate a1 gae i n  Kalamal ka  were b l  ue-greens i n  ear ly  sumner , bu t  
gave way t o   p h y t o f l  agel l a t e s  by l a t e  summer. I n  the  spring  the  phyto- 
f l  agel l ates and diatoms were equal f o r  Kal amal ka  Lake.  For Okanagan 
Lake i n  ear ly   spr ing,   wi th   the  except ion  o f   the  nor th  end, diatoms were 
dominate b u t   t h i s  changed t o  blue-green dominance by l a t e   s u m e r   f o r  
the whole  1 ake  and reverted  to  d iatom dominance by spring. The main 
diatoms f o r   t h e  two lakes were Cyc lo te l la   oce l la ta ,  C. kutzingiana, 
and M e l o s i r a   i t a l i c a   f o r  Kalamalka and E. i t a l i c a ,  C. ocel lata,  and 
Fragi lar ia   crotonensis   for  Okanagan  Lake. For Kamloops  Lake, Tabel lar ia  
fenestrata, - M. i t a l i c a  and Fragi lar ia  crotonensis were the most 
domi  na t e  diatoms. 

Ward (1964) i d e n t i f i e d   e i g h t  common pelagic  zooplankton i n  
Kamloops  Lake, four  cladocerans and four copepods. However,  due t o  
the  large mesh s i z e   o f   h i s  sampling  net, he was unable to   repor t  on 
the community of  Rotifers.  Hutchinson (1967) states  that   p lanktonic 
Rot i fe rs  occupy fa i r ly   d iscrete  n iches  in   the  p lankton community. 
Hutchinson fu r the r   s ta tes   t ha t  much has t o  be learned  about  the  feeding 
hab i ts   o f   Rot i fe rs  as d i f f e r e n t  species o f  a c lass can be herbivorous 
and primary  or even secondary  carnivores. He repor ts   tha t   Kera te l la  
and K e l l   i c o t t i a  can capture Cryptomonas. Keratel l a  normally can ingest  
small  whole  organisms.  Asplanchna  eats a va r ie t y  of food, notably 
algae,  Keratel  la, Ascomorpha,  and other   Rot i fers  and  even small 
Crustacea. 

The Cladocera  are f i l t e r  feeders whi le  some Copepoda can 
feed on both  plant and animal  material.  Cyclops  biscupidatus thomasi 
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i s  predacious  while Diaptomus i s  a f i l t e r  feeder and thus  feeds  mainly 
on d i  a toms. 

The greatest   overa l l  abundance o f  zooplankton i n  Kamloops 
Lake was found i n  the  east end o f   the   lake  and the  exact reason f o r  
t h i s   i s   n o t  known. A t  certain  t imes  of   the  year  they  could be feeding 
on de t r i tus   b rought   in   by   the   r i ver ,   bu t   dur ing   the  September-October 
peaks, t h e   r i v e r   f l o w   i s   g r e a t l y  reduced and very l i t t l e   d e t r i t u s  would 
enter  the  lake.  Also,  during  this  t ime  period  the'phytoplankton  values 
were h igher   a t   the  o ther   s ta t ions on the  lake. However, p a r t   o f   t h e  
reduced  phytoplankton  levels i n  the  delta  area  could be because o f  the 
increased  grazing . One possible  explanat ion  for   the  h igher  standing 
crop o f  Zooplankton i n  the  del ta  area  could be caused  by allochthonous 
organisms being  carr ied  in to   the  area by the South Thompson River  from 
the Shuswap Lake  sys tem. 

I n  Kamloops Lake, the  zooplankton  reached a peak i n  June, 1974. 
However, a t   th is   t ime  the  d ia tom  populat ion decreased when the  phyto- 
f l a g e l l a t e s  and green  algae  reached t h e i r  maximum (Figure  12). I n  
the  fa l l   o f   the  year   the  zooplankton  again reached a peak a t   t h e  same 
time  the  diatom  population  reached a maximum.  The zooplankton  decreased 
as the  diatoms  decreased  except i n  November. I n  December the  diatom 
population was very low but  the  total  zooplankton  population began t o  

increase. However, i f  one subtracted  the  naupli i ,   the  zooplankton 
number followed  the  phytoplankton  curve much closer.  As previously 
mentioned, i t  was in te res t i ng   t o   no te   t ha t   t he  number o f   n a u p l i i   i n  
t he   sp r ing   o f  1975 was  much higher  than  the same t ime  period i n  1974. 
The chlorophyl l-a  values and diatom  counts were s l i g h t l y   h i g h e r  i n  
March, 1975, than  the same per iod i n  the  previous  year.  This and other  
environmental  factors may have caused an ear l le r   ha tch   o f   the   over -  
winter ing eggs, thus  giving  the  zooplankton  standing  crop an e a r l i e r  
s t a r t .  

On the same basis as the  phytoplankton, a very  important 
factor   a f fect ing  the  zooplankton  populat ion would be the complex lake 
c i r c u l a t i o n  and the  f low o f  the  r iver   through  the  lake.  
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I n  comparison o f  zooplankton  communities t o  other lakes, 
Patalas and Salk i  (1973)  found 13 species i n  Okanagan Lake. The 
d e n s i t i e s   i n  September  were  between 30,000 and 40,000 individuals/m3 
through  the  central and most northern  part   of   the  lake,  whi le  h igher 
numbers (50,000 t o  70,000/m ) were found at   the  southern end o f   t h e  
lake. Kalamalka  Lake showed a rather  uni form  distr ibut ion  throughout 
the  lake o f  between 20,200 and 33,800/m3. For  both  lakes,  Cyclops 
bicuspidatus  thomasi and Diaptomus ashlandi were the most abundant o f  
the copepods; the same was found i n  Kamloops  Lake. O f  the  cladocerans, 
Daphnia thorata and  Daphnia lonsiremis were dominate i n  Okanagan 
whi le   bn ly  Daphnia longiremis was most numerous i n  Kalamalka Lake. 

3 

Watson (1974) showed the range o f  zooplankton of the  Great 
Lakes t o  be  as fo l lows: 

Lake  Huron 2,000 to 24,000/m3 
Lake Ontario 2,000 t o  55,000/m3 
Lake Er ie  2,000 ta 200,000~m3 

I n  comparison, Kamloops Lake's  range  of  zooplankton  over  the 
14  month sampling  period o f  4,500 t o  21,000/m would f a l l   c l o s e   t o  
Lake Huron and below both Kalamalka and  Okanagan lakes. 

3 

I 
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APPENDIX I 

! 

MID LAKE  DEPTH  PROFILES OF KAMLOOPS  LAKE FOR CHLOROPHYLL-A 

(Af te r  August, 1974, sampling a t  50 and 100  metres  depth was stopped) 

Stations B2 and C2 

Stations G2 and X2 

Stations D2 and E2 

, 
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APPEND I X 1 I 

KAMLOOPS LAKE  PHYTOPLANKTON FOR STATION G2 

SEPTEMBER, 1974. (/ma) 
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APPENDIX I1 KAMLOOPS  LAKE  PHYTOPLANKTON FOR STATION G2, 
SEPTEMBER 25,  1974. (/ma) 

C1 ass 0 2  4  6 10 15 20 30 

Baci 1 l a r i  ophyceae 
Tabel l a r i a  
Fragi 1 a r i a  
Aster ionel la 
Cymbe 1 1 a 
Melosira 
Achnanthes 

Ijavicula 
Synedra 
Cyclotel la 
Gornphonema 
Hannaea 
Stephanodiscus 
N i  t zsc   h i  a 
Stauronei s 
D i  sploneis 
Mastogloia 

Amphi pleura 
Cocconei s 
S u r i r e l l a  
Diatom 
Nei d i  urn 
Pinnular ia 

Chrysophyceae 
D i  nobryon 
Cera t i urn 

151 
65 
71 
16 
77 
97 
28 
28 
83 

4 
- 
- 
8 
4 
- 
- 
- 
- 
4 
8 
- 
- 

16 
- 

140 
40 
44 
16 
77 

107 
40 
8 

91 
20 

4 
- 
4 
- 
- 
- 
- 
- 
- 
8 
- 
8 

12 
- 

continued.. . . 
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Class 
Depth (m) 

0 2 4 6 10 15 20  30 

continued.. . 
Chl orophyceae 

Cruci geni a 
Onychonema 

Cyanophyceae 
Bortia 

Di nophyceae 
Dinoflagellate 

111 - - 273 - 

! 
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APPENDIX I I I 

MEAN NUMBER OF PHYTOPLANKTON PER HL OF THE PHOTIC ZONE 
FROM APRIL, 1974, TO APRIL, 1975, FOR KAMLOOPS LAKE. 

March 13, 1974 
April 24, 1974 

May 29,  1974 
June 26,  1974 
July 26, 1974 
August 21,  1974 
September 25,  1974 
October  23,  1974 
November 22, 1974 
December 18, 1974 
January  22, 1975 
February  25, 1975 
March 19, 1975 
Apri 1 24,  1975 

15 metres 
15 metres 

2 metres 
2 metres 
6 metres 

10  metres 
10 metres 
10  metres 
10  metres 
10  metres 
10 metres 
10  metres 
10 metres 
6 metres 
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March 13, 1974 

(15 metres) 

Class 
Sta t ion  

Bacillariophyceae 
Tabel 1 ar ia  fenestra t a  
Fragi 1 ari  a x. 
Asterionella see. 
Cymbe l  1 a 
Melosira i t a l i ca  
Achnan thes 
Navicula 
Synedra 
Cycl otel 1 a w. 
Gomphbnema 
Hannaea 
Other Diatoms 

Chrysophyceae 

Chl orophyceae 

Cyanophyceae 

D i  nophyceae 

223.3 
12.8 
25.4 

5.2 
5.5 
5.4 
3.8 
3.0 

.4.8 
1.5 
2.4 

11.6 

0.8 

2.4 

1.7 

- 

212.1 
13.2 
6.3 
1.9 

21.1 
7.3 
2.3 
4.3 
3.3 
1.1 
1.9 
8.7 

0.7 

1.4 

3.0 

- 

151.6 
3.3 

12.8 
1.4 

14.7 
2.9 
2.4 
0.8 
2.7 
0.5 
1.2 
6.1 

0.9 

1.8 

- 
1 .o 

147.9 
- 7.2 

7.5 
2.0 
7.7 
4.9 
1.4 
2.3 
5.4 
2.2 
0.6 
7.4 

- 
30.3 

- 
- 

81.9  131.0 
4.3 29.7 

13.0 9.9 
0.6 4.0 
4.0 48.0 
4.1 17.8 
1.7  28.7 
1.0  14.9 
1.8 1 24.7 
0.3 15.9 
- 5.9 
6.6 22.8 

1.5 - 
2.4 - 
- - 
0.5 - 
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April 24, 1974 

(15 metres) 

Class 
Stat ion 

Bacillariophyceae 
Tabellaria fenestrata 
Fragi 1  a ri a w. 
Asterionella a. 
Cymbel l a  
Melosira i talica 
Achnanthes 
Navicula 
Synedra 
Cycl otel 1  a see. 
Gomphonema 
Hannaea 
Other Diatoms 

Chrysophyceae 

Chl orophyceae 

Cyanophyceae 

D i  nophyceae 

402.7 
13.2 
6.2 
3.1 

17.3 
9.5 
3.0 
3.6 
2.6 
2.1 
3.0 

12.9 

25.4 

4.9 

- 
- 

865.2 
47.5 
11.7 
10.7 
21.7 
45.0 
6.4 

11.2 
14.2 
9.6 
8.7 

45.7 

20.4. 

9.9 

- 
- 

392.4 
18.7 
10.6 
8.5 

37.7 
12.1 
3.6 
3.5 
5.2 
7.9 
1.2 

12.5 

1.3 

2.1 

- 
- 

276.3 
' 7.3 

4.0 
1.4 

18.6 
8.2 
1.5 

12.5 
5.8 
4.9 
4.3 
7.6 

0.9 

3.2 

- 
- 

224.1 244.4 
8.3 5.6 
9.5 13.5 
3.4 2.4 
39.3 48.5 
7.3 1.5 

' 4.0 0.8 
1.5 1.7 
2.7 3.0 
2.5 0.3 
2.6 0.9 
6.4 5.3 

0.6 1.1 

6.6 8.9 

- ,  - 
- - 
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May 29,  1974 

(2  metres) 

Class 
S t a  ti on 

Baci 11 ariophyceae 
Tabel lar ia  fenestrata 
F r a g i   l a r i a  x. 
Aster ionel  1  a see. 
Cymbel  1  a 
Melosira i t a l i c a  
Achnan thes 
Navicula 
Synedra 
Cycl   otel  1 a a. 
Gomphonema 
Hannaea 
Other Diatoms 

Chrysophyceae 

Chl orophyceae 

Cyanophyceae 

D i  nophyceae 

193.3 
3.0 

11.9 
1 .o 
- 
- 
3.9 
3.0 
7.2 
1 .o 
- 
8.9 

2.0 

- 
- 
- 

585.1 
50.5 
9.9 
4.5 

59.4 
9.9 
4.0 
3.0 

17.3 
1 .o 
- 
7.5 

11.9 

47.5 

- 
- 

436.6 
7.0 

12.9 
0.0 

36.6 
7.9 
2.0 
5.9 
,5.5 
- 
- 

17.4 

21.8 

13.9 

- 
- 

897.0 1594.9 
- 14.9 
8.0 22.8 
- 2.0 

31.7 6.0 
7.9 4.0 
- - 
8.9 4.0 
5.0 7.9 
3.5 - 
1 .o 7.9 
1.5 4.0 

17.9 2.0 

19.4 10.9 

- - 
- - 

635.6 
53.5 
13.9 
3.0 

47.6 
- 
2.0 
3.0 
- 
- 
2.0 
3.0 

- 
- 
- 
- 
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June 26, 1974 

(2 metres)  

Class 
S b  ti on 

Baci 11 ariophyceae 
Tabellaria fenestrata 
Fragi l a r i a  x. 
Asterionella w. 
Cymbel 1 a 
Melosira i tal ica 
Achnanthes 
Navicula 
Synedra 
Cycl otel 1 a x. 
Gomphonema 
Hannaea 
Other Diatoms 

Chrysophyceae 

Chl orophyceae 

Cyanophyceae 

D i  nophyceae 

279.2 
6.9 
9.9 
4.5 

11.9 
2.0 
7.9 

13.9 
8.9 
1 .o 
- 

60.5 

108.9 

50.7 

- 
- 

363.3 
18.8 
12.9 
2.0 
- 

20.8 
11.9 

5.5 
27.3 

1 .o 
- 

17.0 

105 .O 

88.1 

- 
- 

237.6 
1 .o 
8.9 
- 
8.9 
6.0 
- 
6.0 

16.8 
2.5 
1.0 

30.7 

100.0 

150.5 

- 
- 

231.7 
6.5  

13.9 
1 .o 

29.7 
8.4 
6.5 
6.9 

30.7 
4.0 
- 

23. a 
87.1 

25.3 

- 
- 

207.9 
2.0 
- 
- 

29.7 
7.9 
- 

11.9 
45.1 

1 .o 
- 

20.4 

128.7 

36.7 

- 
- 

338.6 
5.0 
- 
1 .o 

17.8 
11.9 
1 .o 
6.0 

31.7 
- 
- 
5.5 

72.3 

99.7 

- 
- 
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July 26,  1974 

(6 metres) 

Stat ion 
Class 

B2 c2 G2 x2 O2 E2 

Baci 11 ariophyceae 
Tabel 1 a r i a  fenes t r a t a  
Fragi 1 ari a x. 
Asterionel l a  see. 
Cymbel 1  a 
Me los i ra   i ta l ica  
Achnan thes 
Navicula 
Synedra 
Cycl o t e l  1 a x. 
Gomphonema 
Hannaea 
Other Diatoms 

256.4 
75.9 
72.6 
6.3 
39.4 
11.2 
2.7 
20.3 
111.7 
5.0 
2.6 
52.6 

343.0 
45.6 
23.8 
2.8 
16.9 
9.7 
10.4 
27.7 
106.9 
7.2 
1.5 
16.9 

187.9 
30.3 
58.5 
8.1 
7.6 
11.6 
0.0 
23.5 
135.0 
6.8 
1 .o 

25 .O 

276.9 
* 55.9 
56.4 
1.3 

50.5 
0.7 
0.0 
32.4 
122.0 

202.0 202.0 
6.3 55.3 
46.7 35.0 
0.8 2.3 
31.7 9.2 
5.9 7.3 
- 0.3 
17.8 12.9 
91.7 81.0 
- 3.3 
- 0.3 

21.7 14.8 

I 

2.6 
16.6 

21.5 21.3 22.8 Chrysophyceae 44.9 24.5  49.9 

175.6 Chl orophyceae 71.3 

2.0 

78.4 42.6 90.9  114.5 

Cyanophyceae 

D i  nophyceae 

t 
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August 21, 1974 

(10  metres) 

C1 ass 
Stat ion 

Baci 13 ariophyceae 
Tabel  1 a r ia  fenestrata 
Fragi laria see. 
Asteri one1 1 a w. 
Cymbe11 a 
Melosira i t a l i ca  
Ac hnan thes 
Navicula 
Synedra 
Cyclotella w. 
Gomphonema 
Hannaea 
Other Diatoms 

Chrysophyceae 

Chl orophyceae 

Cyanophyceae 

D i  nophyceae 

174.7 
63.2 

3.0 
7.4 

22.4 
25.5 
16.9 
15.0 
91.4 
12.0 
0.8 

24.9 

10.4 

- 
21.3 

- 

292.2 
121.2 
15.9 
6.0 
4.0 

20.6 
26.9 

5.2 
219.4 

.7.5 
1.6 

44.4 

- 
- 
- 
- 

361.2 
147.9 
26.1 
2.4 
7.5 

59.8 
21 .o 
8.3 

386.1 
7.1 
- 

25.4 

1.2 

0.0 

7.1 

0.0 

375.8 
158.4 
26.1 
6.4 

13.9 
46.3 
41.6 
8.7 

507.7 
6.3 
- 

50.4 

0.8 

- 
4.0 

- 

374.2 
132.9 
19.0 
0.8 

12.7 
22.2 
9.1 
7.5 

325.1 
2.8 
- 
7.2 

- 
- 
- 
- 

413.4 
138.8 
46.4 

1.6 
32.3 
19.4 
13.9 
19.8 

480.0 
0.8 
- 

24.2 

- 
- 
- 
- 



I ,  
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September 25, 1974 

(10 m e t r e s )  

i 

Class 
S t a t i o n  

B2 c2 62 x2 O2 E2 

Baci 11 ariophyceae 
Tabe l l a r i a   f enes t ra ta  
F r a g i   l a r i  a a. 
A s t e r i o n e l   l a  N. 
Cymbel 1 a 
Melosira i t a l   i c a  
Achnan thes 
Navicula 
Synedra 
Cyc l   o te l  1 a m. 
Gomphonema 
Hannaea 
Other  Diatoms 

Chrysophyceae 

Chl orophyceae 

Cyanophyceae 

D i  nophyceae 

457.8 596.2 
177.8 134.9 
85.1 119.2 

7.1  3.2 
75.9 13CY.9 
46.1 41.6 
15.8 16.2 
5.2 2.0 

75.6 130.8 
5.2  3.6 
1.6 6 2.0 

24.2 8.4 

3.2 4.8 

- - 
23.4 12.7 

4.0 1.6 

1360.7 876.8 
296.2 * 175.4 
153.6 152.9 

0.8 0.8 
159.8 156.6 

4.4 15.9 
- 3.2 

15.5 25.0 
37.6 32.5 

1.6 0.8 
- - 
- 3.2 

8.7 3.6 

- - 
75.2 25.3 

- - 

1128.6 1129.2 
295.6 254.8 
135.8 144.6 

0.8 - 
121.4 121.6 
21.8 13.9 
11.9 3.6 
'8.3 10.9 
41.4 28.5 
2.4 2 .o 
0.8 - 
2.4 2.0 

8.7 10.3 

- 2.4 

12.7 93.1 

- - 
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. '  

October 23, 1974 

(10 metres) 

Stat ion I 

Class 
I B2 G2 O2 E2 

Baci 11 ariophyceae 
Tabel l   ar ia   fenestrata 
Fragi l a r i a  SEE. 
Aster ionel la  see. 
Cymbel 1 a 
Melos i ra   i ta l ica  
Achnanthes 
Navicula 
Synedra 
Cycl otel 1 a SEE. 
Gomphonema 
Hannaea 
Other Diatoms 

238.0 
119.8 

4.0 
4 .O 

915.6 
25.0 
12.5 
13.9 
40.0 
3.6 
2.0 
2.0 

240.2 
94.7 
10.3 
2.0 

747.2 
36.4 
10.3 
8.7 

38.4 
5.1 
3.2 
3.6 

221.8 
136.2 

9.9 
- 

946.8 
25.0 

5 . 9  
14.6 
1.9.4 
5.1 
- 
6 .O 

308.5 
161.4 
21.4 

2.4 
1140.7 

45.4 
12.3 
17.0 
36 .O 
6.7 
- 

11.1 

276.4 
88.9 
4.4 
0.8 

859.5 
17.0 
2.0 

21.4 
25.0 
3.6 
1.2 
3.2 

314.0 
141.0 
22.9 
2.8 

972.9 
17.4 
7.9 

12.7 
36.4 
2.4 

3.2 

Chrysophyceae - 2.0 - 1.2 - 0.8 

Chl orophyceae 

Cyanophyceae 
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November  22, 1974 

(10 metres) 

Class 
S t a t i o n  

Baci 11 a r i  ophyceae 
Tabe l l a r i a   f enes t ra ta  
F r a g i   l a r i a  x. 
A s t e r i o n e l   l a  w. 
Cymbel 1 a 
Melos i ra  i t a l   i c a  
Achnanthes 
Navicula 
Synedra 
Cycl o t e l  1 a w. 
Gomphonema 
Hannaea 
Other  Diatoms 

Chrysophyceae 

Chl orophyceae 

Cyanophyceae 

D i  nophyceae 

132.7 
91.9 

5.5 
5.6 

442.6 
53.9 
9.9 

10.3 
23.0 
9.5 
- 
3.2 

0.8 

- 
- 
- 

171.6 
64.9 
16.6 
4.0 

585.8 
43.6 
21.8 

6.7 
17.0 
11.1 
- 
4.8 

1.2 

- 
- 
- 

117.6 122.0 179.4 132.6 
66.5 58.0 115.4 61.0 
21.8 12:3 19.8 11.1 

1.6 10.7 3.2 0.8 
459.8 558.2 894.2 764.3 

39.2 77.6 42.8 35.2 
21.8 21.4 16.6 10.3 
13.9 17.4 13.1 7.1 
37.6 53.9 56.2 32.1 
4.4 6 .O 5.2 1.2 
1.2 0.8 - 0.0 
4.4 11.1 7.2 . 14.7 

0.8 

5.5 3.2 - 4.0 

- - - 

- - - - 
- - - - 
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December 18, 1974 

(10 metres)  

~ 

Class 
*2 c2 62 x2 O2 E2 

Bacillariophyceae 
Tabellaria fenestrata 
Fragi l a r i a  w. 
Asterionella w. 
Cymbel 1 a 
Melosira italica 
Achnanthes 
Navicula 
Synedra 
Cycl otel  1 a see. 
Gomphonema 
Hannaea 
Other Diatoms 

Chrysophyceae 

Chl orophyceae 

Cyanophyceae 

M nophyceae 

128.7 
34.4 
7.9 
8.3 

117.0 
70.5 
34.4 
11.5 
19.4 
6.0 
1.6 

29.4 

- 
- 
- 
- 

123.6 
24.2 
9.5 
5.6 

94 .P 
50.7 
14.3 
13.1 
28.5 
15.8 
1.6 

13.9 

- 
0.4 

- 
- 

125.9 
36 .O 

7.1 
12.3 

104.3 
20.2 
60.5 

6.8 
20.2 

7.1 
- 

13.5 

- 
- 
- 
- 

67.3 50.5 94.6 
'22 .2 .  26.1 41.6 

9.9 4.4 8.3 
7.5 2.4 5.9 

142.7 132.5 156.2 
29.3 . 22.6 38.4 
46.3 19.8 43.2 
4.8 13.5 6.7 
9.1 11.9 26.1 
5.2 3.6 5.9 
- 1.6 - 
4.8 6.8 12.3 

- - - 
- - - 
- - - 
- - - 
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January 22,  1975 

(10 metres) 

Stat ion 
Class 

B2 c2 G2 x2 D2  E2 

Baci 11 a r i  ophyceae 
Tabel lar ia   fenestrata 
Frag i   l a r ia  m. 
Asterionel 1 a m. 
Cymbel 1 a 
Melosira i t a l   i c a  
Achnanthes 
Navicula 
Synedra 
Cyclotel 1  a a. 
Gomphonema 
Hannaea 
Other Diatoms 
- 

Chrysophyceae 

Chl orophyceae 

Cyanophyceae 

Dinophyceae 

197.2 
71.9 
5.6 

10.3 
114.5 
92.3 
71.7 
10.3 
57.8 
13.9 

4.8 
31 . O  

- 
9.1 

- 
- 

103.4 
24.2 
- 
8.7 

89.9 
46.3 
24.9 
4.4 

21 .o 
9.1 
0.8 

15.9 

- 
- 
- 
- 

100.6 
26.1 

7.1 
2.0 

112.7 
29.7 
13.1 
5.9 

1.2.3 
10.3 
- 
1.2 

- 
1.2 

- 
- 

74.1 
11.9 
1.6 
7.5 

74.9 
55.5 
56.6 
2.4 

23.8 
6.7 
- 

10.7 

0.8 

1.2 

- 
- 

53.9 85.5 
14.5 15.2 
9.5 5.5 
7.1 3.6 

88.7 116.2 
32.1 42.8 
56.2 19.8 

5.6 4.8 
19.0 13.9 
6.3 3.6 
1.2 0.8 

12.7 10.7 

2.0 - 
- - 
- - 
- - 
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February 25,  1975 

(10 metres) 

Class 
I 

S t a  ti on 

Bacillariophyceae 
Tabellaria  fenestrata 
Frag i   l a r ia  B. 
Asterionel l a  w. 
Cymbe11 a 
Metosira italica 
Achnanthes 
Navicula 
Synedra 
Cycl o te l  1 a m. 
Gomphonema 
Hannaea 
Other Diatoms 

85.1 134.3 78.8 84.3 98.6 98.1 
22.0 9.1 16.6 5.9 21.4 38.4 
2.0 0.8 5.2 7.5 2.0 0.8 
3.6 10.3 4.0 5.6 6.7 4.8 

77.2 90.7 75.4 75.7 104.8 95.6 
45.6 61.4 39.2 34.8 31.7 43..l 
23.8 36.1 37.2 39.6 32.9 63.8 
4.8 14.6 7.5 6.7 8.3 7.5 

15.1 19.8 18.6 20.2 19.0 32.1 
7.9 15.1 5.9 8.3 11.1 13.5 
2.0 ' 2 . 8  1.6 2.4 1.2 - 
9.6 19.6 13.9 12.8 7.6 . 13.9 

Chrysophyceae - - 1.2 0.8 - 0.8 

Chl orophyceae 1.2 1 .6  - - 0.4 - 
Cyanophyceae - - - - - L 

I 

Dinophyceae - - - - - ... 
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March 19, 1975 

(10 metres) 

Sta t i  on 
Class 

B2 c2 G2 *2 O2 E2 

Baci 1 1  ariophyceae 
Tabel 1 aria fenes trata 
Fragi laria fee. 
Asteri one1 1 a x. 
Cymbel la 
Melosira italica 
Achnanthes 
Navicula 
Synedra 
Cycl otel 1 a w. 
Gomphonema 
Hannaea 
Other  Diatoms 

Chrysophyceae 

Chl orophyceae 

Cyanophyceae 

Di nophyceae 

85.2 
9.9 
8.3 
3.2 

101.3 
33.3 
24.1 
4.4 

13.5 
7.9 
1.6 

13.5 

- 
- 
- 
- 

121.2 
31.1 
22.6 
10.3 

111.9 
54.7 
32.1 
9.1 

21 .o 
17.0 
0.8 

15.9 

- 
- 
- 
- 

100.6  126.7 
25.4 18.4 

4.8 2.0 
9.5 5.6 

130.7  129.9 
40.4 24.2 
46.7 35.3 

6.7 1.6 

1.9.0 19.0 
8.3 8.7 
1.6 - 

28.6 10.3 

- 0.8 

1.2 0.8 

- - 
- - 

122.0 
19.8 
10.7 
5.6 

89.5 
19.4 
46.3 
4.8 

13.9 
7.9 
3.6 
7.2 

- 
1.2 

- 
- 

117.9 
18.6 
4.4 
4.8 

113.3 
24.6 
42.4 
5.6 

17.0 
2.8 
0.8 

13.1 

- 
- 
- 
- 
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A p r i l  24,  1975 

(6  metres) 

S t a  ti on 
Class 

62 c2 6-2 x2 O2 E2 

Baci 11 ariophyceae 
Tabel lar ia  fenestrata 
F rag i   l a r i a  a. 
Aster ionel la  s&. 
Cymbel 1 a 
Me los i ra   i t a l i ca  
Achnanthes 
Navicula 
Synedra 
Cycl o t e l  1 a w. 

105.6 
23.4 
17.1 
15.8 

143.2 
51.5 
48.2 
3.3 

18.5 
15.2 
1.3 

19.8 

143.9 
8.6 
3.3 
1.3 

142.3 
43.6 
17.2 
16.5 
26.4 
4.6 

124.8 153.8 
37.6 
4.6 
8.6 

201.0 
38.3 
29.7 
2.7 

18.5 
7.3 
1.3 

11.3 

117.5 
22.4 

9.3 
6.6 

189.7 
22.5 
40.9 
6.6 

11.2 
7.3 
0.7 

18.6 

131.3 
12.5 
8.6. 
2.7 

219.4 
24.4 
16.5 
7.9 

19.8 
1.3 

31 .O 
15.8 
7.9 

138.3 
28.4 
15.8 
3.3 

19.1 
6.6 
2.0 

16.6 

Gomphbnema 
Hannaea 
Other Diatoms 

- 
8.7 13.3 

2.0 Chrysophyceae 

Chl orophyceae 

1.3 2.7 

0.7 1.3 

Cyanophyceae 

D i  nophyceae 

. .  
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APPENDIX I V  

ZOOPLANKTON WISCONSIN  HAULS, KAMLOOPS LAKE, FROM 30.5 METRES 

I N  DEPTH ( N o h 3 ) .  2 = MEAN OF 3 SAMPLES  MARCH/74  TO  JUNE/74; 
MEAN OF 4 SAMPLES  AFTER  JUNE. sd = STANDARD DEVIATION.  NO 

SAMPLES WERE TAKEN WITH #10 MESH NET  AFTER  JUNE, 1974. 

STATION B2 

STATION  C2 

STATION G2 

STATION X2 

STATION  D2 

STATION E2 

. 
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