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ABSTRACT 

Fee, E.J., R.E. Hecky, S.J. Gu i l d fo rd ,  C.  Anema, 
D. Mathew, and K. Ha l l a rd .  1988. 
Phytop lankton p r imary  p roduc t i on  and 
r e l a t e d  l i m n o l o g i c a l  data  f o r  lakes and 
channels i n  t h e  Mackenzie D e l t a  and lakes 
on t h e  Tuktoyaktuk Peninsula,  N.W.T. 
Can. Tech. Rep. Fish. Aquat. Sci .  1614: v  
+ 62 p. 

The l i m n o l o g i c a l  c h a r a c t e r i s t i c s  o f  l akes  
and channels i n  t h e  Mackenzie D e l t a  and lakes i n  
t h e  Kukjuktuk drainaqe bas in  (Tuktoyaktuk Penin- 
s u l a )  were s tud ied  du r inq  t h e  open-water seasons 
o f  1985 and 1986. D e t a i l e d  d e s c r i p t i o n s  o f  t h e  
s tudy s i t es ,  sampl ing procedures, and l a b o r a t o r y  
methods are given. Data on t h e  f o l l o w i n g  v a r i -  
ables are presented: temperature, pH, oxygen 
( concen t ra t i on  and percent  s a t u r a t i o n ) ,  s p e c i f i c  
conductance, Secchi d i sk  t ransparency, e x t i n c -  
t i o n  c o e f f i c i e n t ,  percent  re f l ec tance ,  t o t a l  
i n o r a a n i c  carbon concent ra t ion,  c h l o r o p h y l l - a  
concent ra t ion,  and phytop lankton photosynthes is  

parameters (pa and a ) .  I c e - f r e e  season i n t e q r a l  
phytop lankton p r imary  p roduc t i on  r a t e s  were 2im- 
i l a r  i n  t he  two s tudy areas (3.8-7.5 g  Cam- i n  
t he  D e l t a  and 4.1-24.2 g  Cam- i n  t h e  Kuk juk tuk  
lakes) ;  these d i f f e r e n c e s  are u n l i k e l y  t o  be an 
impor tan t  f a c t o r  causing m i g r a t i o n  o f  w h i t e f i s h  
f rom t h e  Mackenzie D e l t a  t o  t h e  Kukjuktuk 
1  akes. L imno log i ca l  p r o p e r t i e s  showed much 
g rea te r  v a r i a t i o n  f rom 1985 t o  1986 i n  t h e  
Kuk juk tuk  lakes than i n  t h e  D e l t a  lakes. The 
D e l t a  lakes probably  have l e s s  year - to-year  
v a r i a b i l i t y  than t h e  l akes  on t h e  Tuktoyaktuk 
Peninsu la  because: 1) Ice-out  i n  t h e  D e l t a  
l akes  i s  caused by f l o o d i n g  o f  t h e  Mackenzie 
R ive r  i ns tead  o f  by  m e l t i n g  o f  t h e  ice ,  so i t  
occurs i n  a  narrower window o f  t ime, and 2)  
Chemical and phys i ca l  c o n d i t i o n s  i n  t h e  D e l t a  
l akes  are  r e s e t  t o  a  s i m i l a r  s t a r t i n g  p o i n t  each 
year when t h e  Mackenzie R ive r  f l oods .  

Key words: e x t i n c t i o n  c o e f f i c i e n t ;  e l e c t r i c a l  
c o n d u c t i v i t y ;  pH; oxygen; tempera- 
t u re ;  ch lo rophy l l s ;  photosynthes is ;  
morphometry; t u r b i d i t y ;  l i g h t  
pene t ra t i on .  

Fee, E.J., R.E. Hecky, S.J. Gu i l d fo rd ,  C. Anema, 
D. Mathew, and K. Ha l l a rd .  1988. 
Phytoplankton p r imary  p roduc t i on  and 
r e l a t e d  l i m n o l o g i c a l  da ta  f o r  lakes and 
channels i n  t h e  Mackenzie D e l t a  and l akes  
on t h e  Tuktoyaktuk Peninsula, N.W.T. 
Can. Tech. Rep. F ish.  Aquat. Sci .  1614: v  
+ 62 p. 

Les c a r a c t 6 r i s t i q u e s  l imnolog iques des 
l a c s  e t  chenaux dans l e  d e l t a  du Mackenzie e t  
des l a c s  dans l e  bass in  hydrographique de l a  
Kuk juk tuk  (p6n insu le  de Tuktoyaktuk)  on t  6 t 6  
6 tud i6es  au cours de l a  sa ison des eaux l i b r e s  
de 1985 e t  de 1986. La d e s c r i p t i o n  d 6 t a i l l e ' e  
des l i e u x  de 1  '6tude. des m6thodes 
d16chan t i l l onnaqe  e t  des m6thodes de t r a v a i l  en 
1  a b o r a t o i r e  sont pr6sent6es. Des donn6es sont 

produ i  t e s  pour l e s  v a r i a b l e s  su ivantes:  
temp6rature, pH, oxyggne ( concen t ra t i on  e t  
c o e f f i c i e n t  de s a t u r a t i o n ) ,  c o n d u c t i v i t g  
sp6c i f ique,  t ransparence mesuree au disque de 
Secchi, c o e f f i c i e n t  d ' e x t i n c t i o n ,  f a c t e u r  de 
re f l ec tance ,  concen t ra t i on  t o t a l e  de carbone 
inorganique, concen t ra t i on  de ch lorophy l le -a ,  

paramgtres de photosynthsse du phytop lancton ( P I  
e t  a ) .  Les taux  d'ensemble de p roduc t i on  
p r i m a i r e  de phytop lancton de l a  sa ison des eaux 
l i b r e s  6 t a i e n t  s imi la ires_,+dans l e s  deux l i e u x  
6 tud i6s  (3.8-7,> g  C*m dans l e  d e l t a  e t  
4.1-24.2 g C-m dans l e s  l a c s  du bass in  de l a  
Kuk juk tuk )  e t  ces d i f f 6 r e n c e s  n  ' on t  probablement 
pas une qrande importance dans l a  m i g r a t i o n  du 
cor6gone du d e l t a  du Mackenzie vers l e s  l a c s  du 
bass in  de l a  Kuk juk tuk .  Les proprie'te's l i m -  
no loq iques on t  v a r i 6  beaucoup p lus  de 1985 2 
1986 dans l e s  l a c s  du bass in  de l a  Kuk juk tuk  que 
dans l e s  l a c s  du de l ta ;  t o u t e f o i s ,  il e s t  prob- 
ab le  que l e s  f l u c t u a t i o n s  d'une ann6e i 1  ' a u t r e  
s o i e n t  moins qrandes dans l e s  l a c s  du d e l t a  que 
dans l e s  l a c s  dans l a  p6n insu le  de Tuktoyaktuk, 
pour deux ra isons:  1 )  d'abord, l e  de'part de l a  
g lace dans l e s  l a c s  du d e l t a  &ant l e  r e s u l t a t  
de l ' i n o n d a t i o n  du Mackenzie, non pas de l a  
f o n t e  de l a  glace, c e l a  se p r o d u i t  donc sur  une 
p6 r iode  p l u s  courte,  ensu i te  2) l e s  c o n d i t i o n s  
physiqueset chimiques dans l e s  l a c s  du d e l t a  
rev iennen t  chaque annee au msme p o i n t  l o r sque  se 
p r o d u i t  l ' i n o n d a t i o n  du Mackenzie. 

Mots-cl6s:  c o e f f i c i e n t  d ' e x t i n c t i o n ;  conduc t i v -  
i t 6  6 l e c t r i q u e ;  pH; oxygsne; temp&- 
ature;  ch lo rophy l l e ;  photosynthsse; 
morphom6trie; t u r b i d i t e ;  p e n 6 t r a t i o n  
de l a  lumigre .  





INTRODUCTION 

The Mackenzie D e l t a  reg ion  suppor ts  an 
impor tant  domestic f i s h e r y  based on broad wh i te -  
f i s h  (Coregonus =) and associ  a ted coregoni d  
species. These species a re  anadromous (Lawrence 
e t  a l .  1984; Bond and Er ickson 1985), u t i l i z i n g  
t h e  Mackenzie R ive r ,  t h e  coasta l  Beau fo r t  Sea, 
and l akes  both  i n  t h e  Mackenzie D e l t a  and i n  t h e  
Tuktoyaktuk Peninsula a t  d i f f e r e n t  stages o f  
t h e i r  l i f e  cycles.  I n d u s t r i a l  developments, 
p r i m a r i l y  t hose  assoc ia ted w i t h  o i l  and gas 
e x p l o r a t i o n  i n  t h e  Beaufor t  Sea, b u t  a l s o  B.C. 
Hyrdro 's  proposed h y d r o e l e c t r i c  p r o j e c t s  on t h e  
L i a r d  River ,  cou ld  severe ly  impact these f i s h  
popu la t i ons  d u r i n g  t h e  next decade. I n  o rde r  t o  
be ab le  t o  c o n t r o l  these impacts, i n f o r m a t i o n  on 
t h e  ecology o f  aqua t i c  h a b i t a t s  i n  t h i s  reg ion  
impor tant  t o  coreyon id  species i s  needed. 
Accord ing ly ,  i n  1985 and 1986 we undertook a  
study o f  a  wide spectrum o f  aqua t i c  h a b i t a t s  i n  
t h i s  region. This r e p o r t  summarizes t h e  i n f o r -  
mat ion obtained. I nc luded  are  d e s c r i p t i o n s  o f  
t h e  study s i t e s ,  t h e  f i e l d  and l a b o r a t o r y  meth- 
ods t h a t  were used, and p r e l i m i n a r y  analyses o f  
t h e  temperature, t ransparency, and phytop lankton 
pr imary  p roduc t i on  data. Other r e p o r t s  and 
papers now under p repa ra t i on  w i l l  be based on 
i n f o r m a t i o n  a rch i ved  i n  t h e  appendices o f  t h i s  
repo r t .  

STUDY AREAS 

Both study s i t e s  are  l oca ted  w e l l  above 
t h e  A r c t i c  C i r c l e  (Fig.  1). The Mackenzie D e l t a  
s tudy s i t e  i s  l o c a t e d  a t  6Y020'N, 133O45'W and 
t h e  Tuktoyaktuk s i t e  i s  a t  6g035'N, 1320301W. 
Desp i te  t h e  f a c t  t h a t  they a re  separated by 
on l y  140 km, these s i t e s  a re  s t r i k i n g l y  d i s s i m i -  
l a r  hab i ta t s .  The most obvious d i f f e r e n c e  i s  
t h a t  much o f  t h e  D e l t a  ( i n c l u d i n g  t h e  s tudy 
area)  i s  densely f o r e s t e d  w h i l e  t h e  Tuktoyak- 

_ t u k  P ~ n i n ~  i q  t r ~ e l e s s  tundra. J u s t  as 
impor tan t  f rom a l i m n o l o g i c a l  v iewpoin t  
a r e  t h e  hyd ro log i ca l  d i f f e rences .  I c e  d isap-  
pears from t h e  De l ta  lakes i n  e a r l y  June when 
t h e  Mackenzie R ive r  reaches i t s  maximum f l o o d .  
stage. From then u n t i l  f reeze-up i n  l a t e  
September o r  e a r l y  October t h e  su r face  e l e v a t i o n  
( s tage )  o f  t h e  r i v e r  drops by as much as 4  m 
(Marsh 1988; B ig ras  1987). The l akes  on t h e  
Tuktoyaktuk Peninsula,  on t h e  o the r  hand, l o s e  
t h e i r  i c e  cover about a month l a t e r  ( l a te -June  
t o  mid-Ju lv )  and water l e v e l s  remain f a i r l y  con- 

Table 1 summarizes morpholog ica l  i n f  o r -  
mat ion on t h e  s tud ied  lakes. The study lakes on 
t h e  Mackenzie D e l t a  (Fig.  2) were l o c a t e d  c l o s e  
t o  t h e  town o f  I nuv i k .  On t h e  Tuktoyaktuk 
Peninsula we worked on lakes i n  t h e  Kuk juk tuk  
dra inage bas in  (Fig.  3) ,  which i s  l oca ted  30 km 
no r theas t  o f  t h e  hamlet o f  Tuktoyaktuk. San~p- 
l i n g  i n  t h e  D e l t a  was done f rom outboard motor 
powered boats w h i l e  f i xed -w i  ny a i r c r a f t  on pon- 
toons were used t o  sample t h e  Kukjuktuk lakes. 
Sampling a t  bo th  s i t e s  s t a r t e d  w i t h i n  a  week 
a f t e r  i ce -ou t  and samples were taken a t  each 
s i t e  every two weeks, except t h e  D e l t a  was 

sampled a t  5-day i n t e r v a l s  d u r i n g  t h e  2-3 week 
p e r i o d  immedia te ly  a f t e r  i ce-out when r i v e r  
s tage and water  temperatures were changing 
r a p i d l y .  Sampling cont inued i n  bo th  areas u n t i l  
e a r l y  September when i c e  s t a r t e d  forming a t  t h e  
margins o f  t h e  sma l l e r  lakes. 

The study l akes  i n  t h e  Mackenzie D e l t a  
(F igs .  4-7) were chosen t o  cover  a  wide range o f  
" c losu re "  ( t h e  term t h a t  Marsh (1988) and B ig ras  
(1987) use t o  desc r ibe  t h e  h y d r o l o g i c a l  r e l a -  
t i o n s h i p  o f  a  l a k e  w i t h  a  channel o f  t h e  
Mackenzie R ive r ) .  B i g  Lake (Fig.  4) has t h e  
lowest  c losure,  as it rece ives d i r e c t  i n p u t  a t  
a l l  seasons f rom a major  d i s t r i b u t a r y ,  B i g  Lake 
Channel : t h i s  l a k e  e x ~ e r i e n c e s  no f l o w  r e v e r s a l s  
a t  any time. sk idoo Lake (Fig.  5) and New 
Lake (Fig.  6) have i n te rmed ia te  degrees of c F  
sure: water  normal lv  f l ows  f rom 8 i q  Lake Channel 
i n t o -  them, b u t  i n f r e q u e n t  f l o w  reve rsa l s  occur  
throughout  t h e  summer. South Lake (Figs. 7  and 
8 )  and i t s  bays South Lake Ba and S t ran  e  Ba 
have h ighe r  d e g r d ;  wat& 
f l ows  from them towards B i g  Lake Channel b u t  
occas iona l  reve rsa l s  occur d u r i n g  t h e  summer. 
NRC Lake (Fig.  9 )  i s  t h e  most c losed De l ta  l a k e  
studied. Water f l ows  from NRC l a k e  toward B i g  
Lake Channel f o r  on l y  a  few weeks immediately 
f o l l o w i n g  t h e  s p r i n g  f l ood ;  by mid-Ju ly  t h i s  
l a k e  has no stream connect ion. Those lakes w i t h  
low c losu re  (Big,  Skidoo, New, and South) have 
a c t i v e l y  growing d e l t a s  a t  t h e  p o i n t  o f  t h e i r  
channel connect ion. South Lake Bay, Strange 
Bay, and NRC Lake, on t h e  o t h e r  hand, have no 
de l tas .  I n  a d d i t i o n  t o  these lakes,  two D e l t a  
channels were sampled r o u t i n e l y ;  East Channel 
near  I n u v i k  and B i g  Lake Channel, which branches 
o f f  t h e  East Channel. The s i t e  sampled i n  B i g  
Lake Channel i s  l abe led  NRC Channel i n  t h i s  
r e p o r t  because i t  i s  next t o  NRC Lake. 

Some misce l laneous l akes  i n  o r  c l o s e  t o  
t h e  D e l t a  were a l s o  sampled. I n  e a r l y  June o f  
1985, w h i l e  t e s t i n g  methods, we sampled Boot 
Lake, l oca ted  on t h e  edge o f  t h e  I n u v i k  town- 
s. This l a k e  i s  f l ooded  by t h e  Mackenzie 
R i v e r  a t  t h e  t i m e  o f  i ce -ou t  b u t  t h e r e a f t e r  
rece i ves  r u n o f f  f rom t h e  uplands east o f  
I nuv i k .  I n  1986 we r o u t i n e l y  sampled 
Lake, a  l a r g e  (3000 ha) l a k e  l oca ted  on t h e  tun-  - 
d r a  about 15 km n o r t h  o f  Inuv ik .  Th is  l a k e  i s  
l o c a t e d  i n  t h e  Caribou H i l l s  and i s  more s i m i l a r  
l i m n o l o g i c a l l y  t o  t h e  Kukjuktuk l akes  than t o  
t h e  D e l t a  l akes ;  Read and Roberge (1986) g i v e  a  
ba thymet r i c  map o f  t h i s  lake. F i n a l l y ,  we samp- 
l e d  two numbered l akes  (274 and 522) i n  t h e  Del -  
t a  l a t e  i n  1986. These are  h igh  c l o s u r e  D e l t a  
l akes  l o c a t e d  c l o s e  t o  I n u v i  k; t h e  l a k e  numbers 
were assigned by P. Marsh o f  t h e  Na t iona l  
Hyd ro log i ca l  Research I n s t i t u t e .  

F igures 10-16 (maps supp l i ed  by B. F a l l i s ,  
FWI) are  bathymetr ic  maps o f  t h e  lakes and estu-  
a ry  t h a t  we s tud ied  on t h e  Tuktoyaktuk Penin- 
sula.  These waterbodies d i f f e r  among them- 
se lves p r i m a r i l y  i n  t h e i r  d i s tance  f rom t h e  sea 
( b u t  note  t h a t  Lake 28, which i s  t h e  f a r t h e s t  
f rom t h e  sea, i s  a l s o  deeper than t h e  o the rs ) .  

MATERIALS AND METHODS 

We sampled 125 s t a t i o n s  d u r i n g  t h e  summer 





f i e l d  sampl ing b o t t l e  u s i n g  s i l i c o n e  rubber  
tube. A d isposab le  p l a s t i c  s y r i n g e  f i t t e d  
w i t h  a  s h o r t  l e n g t h  f Tygon t u b i n g  was then  
used t o  add 6  mL o f  l'cTtock s o l u t i o n  ( p c t i -  
v i t y  7.4 x  10' Bq-mL = 20 pCu-mL- ) t o  
t h i s  subsample. A f t e r  i n v e r t i n g  severa l  t imes  
t o  mix, a l i q u o t s  were siphoned i n t o  10 c l e a r  
and two darkened 60 mL Pyrex b o t t l e s  u s i n g  a  
t ube  made o f  s i l i c o n e  rubber. These were 
p laced  i n  an i n c u b a t o r  f o r  t h r e e  hours. The 
i n c u b a t o r  was a  s imple  r e c t a n g u l a r  t r o u g h  
(1.05 x  0.42 x  0.14 m) made o f  9  mm opaque PVC 
p l a s t i c  except f o r  t h e  end next  t o  t h e  l i g h t  
source, which was made o f  t r a n s p a r e n t  p l e x i -  
g lass.  A 150 w a t t  h i g h  pressure  sodium f i x -  
t u r e  served as t h e  l i g h t  source f o r  t h e  i ncu -  
ba to r .  Because t h i s  t y p e  o f  l i g h t  em i t s  r e l a -  
t i v e l y  l i t t l e  heat,  t h e  water  i n  t h e  i n c u b a t o r  
r e s e r v o i r  cou ld  be kept  c l o s e  t o  i n  s i t u  temp- 
e r a t u r e s  by adding smal l  amounts o f  i c e  once 
o r  t w i c e  d u r i n g  a  3  h  incubat ion .  Whi le t h e  
b o t t l e s  were i ncuba t i ng ,  t h e  l e v e l s  o f  PAR i n  
t h e  i n c u b a t o r  were measured w i t h  a  B i o s p h e r i -  
c a l  QSL-100 s p h e r i c a l  quantum sensor. A1 1  
i n c u b a t o r  p o s i t i o n s  were always occupied by 
wa te r - f i  l l e d  g lass  b o t t l e s  t o  ach ieve a  r e l a -  
t i v e l y  cons tan t  l i g h t  f i e l d  as samples were 
added and removed. 

At  t h e  end o f  t h e  i n c u b a t i o n  pe r i od ,  t h e  
b o t t l e s  were removed f rom t h e  i n c u b a t o r  and 4  
mL was withdrawn f rom each o f  t h e  incubated 
b o t t l e s  w i t h  an Oxford Macro p i p e t t e  and p u t  
i n t o  g lass  s c i n t i l  l a t i o n  v i a l s  c o n t a i n i n g  0.5 
mL o f  0.1 N HC1. The f i n a l  pH i n  t hese  
s c i  n t i  11 a t i t n  v i  a1 s  was about 2.5. Un f i xed  
i n o r g a n i c  C was s t r i p p e d  f rom t h e  v i a l s  by 
b u b b l i n g  t h e  con ten ts  w i t h  a i r  f o r  20 min  
u s i n g  t h e  apparatus desc r i bed  by Shearer e t  
a l .  (1985). "Stan rds "  t o  determine t h e  
amount o f  i n o r g a n i c  4eC a v a i l a b l e  f o r  up take  
were prepared by p i  p e t t i n g  f i v e  rep1 i c a t e s  o f  
4  mL each f rom one o f  t h e  incubated b o t t l e s  
i n t o  s c i n t i l l a t i o n  v i a l s  c o n t a i n i n g  0.5 mL of 
pH 10 b u f f e r .  F i f t e e n  mL o f  Beckman 
Ready-Solv MP s c i n t i l l a t i o n  f l u o r  was added t o  
b o t h  t h e  s tandards  and t h e  bubbled samples, 
and t h e i r  r a d i o a c t i v i t y  was assayed i n  a  
Reckman LS750O l i q u i d  s c i n t i l l a t i o n  counter .  
Raw counts were conver ted i n t o  abso lu te  
d i s i n t e g r a t i o n s  by t h e  "H-number" method which 
i s  b u i l t  i n t o  t h i s  ins t rument .  Standards were 
counted f o r  one m inu te  and samples were 
counted f o r  50 minutes o r  10 000 
d i s i n t e g r a t i o n s ,  whichever occu r red  f i r s t .  I f  
t h e  samples cou ld  no t  be counted w i t h i n  a  few 
days, 0.5 mL o f  pH 10 b u f f e r  was added t o  each 
v i a l  and they were s t o r e d  i n  a  r e f r i g e r a t o r .  
The equat ions  g i ven  i n  Shearer e t  a l .  (1985) 
were used t o  c a l c u l a t e  r a t e s  o f  pho tosyn thes i s  
f rom dpm, t o t a l  i n o r g a n i c  carbon 
concen t ra t i ons ,  and standards. 

The programs o f  Fee (1984) were _used t o  

c a l c u l a t e  p h o t o s y n t h e t i c  parameters ( ~ k  = t h e  
r a t e  o f  carbon uptake a t  s a t u r a t i n g  i r r a d i -  
ances pe r  u n i t  o f  c h l o r o p h y l l ,  and a = t h e  
s lope  o f  t h e  l i g h t  l i m i t e d  p a r t  o f  t h e  c u r v e  
r e l a t i n g  p h o t o s y t h e t i c  carbon uptake pe r  u n i t  
o f  c h l o r o p h y l l  t o  l i g h t )  f rom t h e  photo-  
s y n t h e t i c  ra tes ,  c h l o r o p h y l l  concen t ra t i ons ,  
and i n c u b a t o r  i r r ad iances .  These programs 

were a l s o  used t o  c a l c u l a t e  d a i l y  and annual 
i n  s i t u  p r imary  p r o d u c t i o n  r a t e s  f rom i n p u t  o f  -- 
p h o t o s y n t h e t i c  parameter, water t ransparency,  
and s o l a r  i r rad iance  data. P roduc t i on  was 
c a l c u l a t e d  f o r  bo th  a c t u a l  and s imu la ted  
c loud less  i rrad iances.  These programs were 
a l s o  used t o  c a l c u l a t e  morphometry-corrected 
p r imary  p r o d u c t i o n  r a t e s  and mean i r r a d i a n c e s  
i n  t h e  wa te r  column f o r  t h e  Tuktoyaktuk 
Pen insu la  lakes,  Noel1 Lake, and NRC Lake. A 
new program ( t h a t  t ook  i n t o  account t h e  
seasonal f l u c t u a t i o n s  o f  water  l e v e l s  i n  t h e  
Mackenzie R i v e r  and r e s u l t i n g  changes i n  l a k e  
morphometry) was developed t o  c a l c u l a t e  
morphometry-corrected p r o d u c t i o n  r a t e s  and 
mean wa te r  column i r r a d i a n c e s  i n  R i g  Lake, 
Skidoo Lake, New Lake, South Lake, and South 
Lake Bay. 

- Phytop lankton:  Samples f o r  spec ies  i d e n t i f i -  
c a t i o n  and counts  were poured i n t o  100 mL 
amber g lass  b o t t l e s  and were preserved i n i t i -  
a l l y  w i t h  Lug01 ' s  i o d i n e  s o l u t i o n ;  f o r m a l i n  
was added l a t e r .  Methodo log ica l  d e t a i  1s and 
complete da ta  p r e s e n t a t i o n s  w i l l  be presented 
e l  sewhere. 

- Chemical analyses ( a l k a l i n i t y ,  pH, s p e c i f i c  
conductance, suspended phosphorus, suspended 
n i t r o g e n ,  suspended carbon, major  anions, 
ma jo r  c a t i o n s ,  t o t a l  i n o r g a n i c  carbon, d i s -  
so lved o rgan i c  carbon, t o t a l  d i s s o l v e d  n i t r o -  
gen and phosphorus, f i l t e r e d  suspended s o l i d s ,  
and c h l o r o p h y l l  - a ) :  D e t a i l s  o f  sample p repa r -  
a t i o n  and a n a l y t i c a l  methods f o r  t hese  d e t e r -  
mi n a t i o n s  and complete da ta  p resen ta t i ons  wi 11 
be presented i n  another  r e p o r t  i n  t h i s  
se r i es .  We r e p o r t  here  o n l y  t h e  r e s u l t s  
d i r e c t l y  r e l e v a n t  t o  phy top lank ton  p r imary  
p r o d u c t i o n  ( c h l  o r o p h y l l  -a and t o t a l  i n o r g a n i c  
carbon).  

Ra thyme t r i c  maps o f  South Lake (sounded 26 
J u l y  1985) and R i g  Lake (sounded 1 and 6  August 
1985) were drawn f rom depth  t r a n s e c t s  measured 
w i t h  a  Raytheon DE719 P r e c i s i o n  Survey Fathom- 
e t e r  Depth Recorder,  k i n d l y  loaned by t h e  
Na t i ona l  Hydrology Research I n s t i t u t e  (NHRI). 
Ba thyme t r i c  da ta  f o r  Skidoo, NRC, and New lakes  
a r e  f r om B i g r a s  (1987). Lake morphometry was 
determined by d i g i t i z i n g  t h e  areas o f  depth  con- 
t o u r s  on these maps w i t h  a  Calcomp 9100 d i g i -  
t i z e r  a t  a  r e s o l u t i o n  o f  0.25 mn; t h i s  i s  equal  
t o  0.25 m i n  t h e  smal l  Mackenzie D e l t a  l akes  and 
12.5 m i n  t h e  l a r g e s t  waterbody (Kuk juk tuk  Bay). 

DATA SUMMARY 

Because D e l t a  l a k e s  a r e  sha l l ow  and a t  
l e a s t  i n t e r m i t t e n t l y  connected t o  a  r i v e r  t h a t  
can f l u c t u a t e  by 3-4 m i n  e l e v a t i o n  i n  a  season 
(Figs.  17 and l a ) ,  they  undergo impor tan t  
changes i n  morphomet r y  d u r i n g  t h e  i c e - f  r ee  
season. Any m a t e r i a l s  budget c a l c u l a t i o n s  f o r  
t hese  l akes  must make a p p r o p r i a t e  c o r r e c t i o n s  
f o r  t hese  seasonal morphometr ic changes. 
F igu res  19-23 show how mean depth, l a k e  volume, 
and s u r f a c e  area vary  i n  t h e  D e l t a  study l a k e s  
as f u n c t i o n s  Mackenzie R i v e r  stage. 

F i g u r e  24 shows mean d a i l y  water  tempera- 
t u r e s  ( 1  m depth)  a t  Kuk juk tuk  Lake 10 and i n  



Strange Bay (South Lake) i n  1986. F igu res  25 
and 26 show d a i l y  t o t a l s  o f  p h o t o s y n t h e t i c a l l y  
a v a i l a b l e  s o l a r  i r rad iance  f o r  1985 and 1986 a t  
I n u v i k  and Tuktoyaktuk.  To ta l  i r rad iance  f o r  
t h e  i c e - f r e e  p e r i o d  (10 June t o  1 g c t o b e r b  a t  
I n u v i k  was 3.43 x  l o 6  and 3.27 x  10 mE*m i n  
1985 and 1986, r e s p e c t i v e l y ;  these t o t a l s  a r e  
70.6% and 67.3% o f  t h e  t h e o r e t i c a l  c l o u d - f r e e  
weather t o t a l  f o r  t h i s  per iod .  However, i t  
shou ld  be noted t h a t  even though t h e  seasonal 
t o t a l  d i f f e r e d  l i t t l e  between 1985 and 1986, t h e  
p e r i o d  f rom mid-Ju ly  t o  mid-September was l e s s  
sunny i n  1986 than i n  1985. 

Depth p r o f i l e s  o f  temperature,  PAR, cond- 
u c t i v i t y ,  pH, 'and oxygen were measured a t  most 
s t a t i o n s .  However, a l l  o f  t h e  l akes  s t u d i e d  a r e  
sha l l ow  and s t r a t i f i c a t i o n  was rare .  Kuk juk tuk  
Bay was t h e  on l y  waterbody t h a t  was always s t r a -  
t i f i e d ,  w i t h  l e s s  s a l i n e  water  o v e r l y i n g  more 
s a l i n e  water. I n  o rde r  t o  avo id  p r e s e n t a t i o n  o f  
a  l a r g e  amount o f  redundant i n f o r m a t i o n ,  o n l y  
t h e  su r face  measurements o f  temperature,  pH, 
s p e c i f i c  conductance, and oxygen a r e  repo r ted  
here. Depth p r o f i l e  i n f o r m a t i o n  w i l l  be 
analyzed e l  sewhere as requ i  red. 

Appendix 1 summarizes t h e  l o c a t i o n ,  date,  
t ime,  depth, temperature,  i n  s i t u  pH, oxygen, 
pe rcen t  s a t u r a t i o n  o f  oxygen, i n  s i t u  s p e c i f i c  
conductance, Secchi d i s k  d e 3 h T e x t i n c t i o n  
c o e f f i c i e n t ,  pe rcen t  r e f l e c t i o n  o f  1  i g h t .  TIC, 
c h l o r o p h y l l ,  and phytop lankton pho tosyn thes i s  
parameters f o r  a l l  sampl ing s t a t i o n s  arranged by 
s t a t i o n  number. Appendix 2  c o n t a i n s  t h e  same 
i n f o r m a t i o n  as Appendix 1 b u t  organ ized so t h a t  
a l l  i n f o r m a t i o n  f o r  each sampl ing l o c a t i o n  i s  
t oge the r .  Table 2  summarizes t h e  minima and 
maxima o f  t h e  measured va r i ab les .  Table 3  
summarizes t h e  t ime-weighted i c e - f  r ee  season 
means o f  t h e  measured va r i ab les .  

F igu res  27 and 28 show how d a i l y  i n t e g r a l  
p r imary  p roduc t i on  va r i ed  over  t i m e  i n  t h e  
Mackenzie D e l t a  and Tuktoyaktuk Pen insu la  lakes, 
r e s p e c t i v e l y .  F igu res  29 and 30 show t h e  
seasonal p a t t e r n s  o f  change o f  mean wa te r  column 
i r r a d i a n c e  i n  t h e  D e l t a  and Tuktoyaktuk Penin- 
s u l a  l akes  i n  1985 and 1986. Tab le  4 summarizes 
t h e  annual t o t a l  p r imary  p roduc t i on  r a t e s  i n  a l l  
o f  t h e  s t u d i e d  waters.  

DISCUSSION 

GENERAL LIMNOLOGY 

Al though l akes  on t h e  Mackenzie D e l t a  and 
Tuktoyaktuk Pen insu la  a r e  s i m i l a r  i n  s i z e  and 
depth, they  d i s p l a y  severa l  i m p o r t a n t  l imno log -  
i c a l  d i f f e r e n c e s :  1 )  The p e r i o d  when t h e  l a k e s  
were ice-covered was about a  month s h o r t e r  i n  
t h e  Mackenzie D e l t a  than i n  t h e  Tuktoyaktuk  
Peninsula.  The D e l t a  l akes  l o s t  t h e i r  i c e  i n  
e a r l y  June when t h e  Mackenzie R i v e r  reached i t s  
f l o o d  peak, w h i l e  t h e  Kuk juk tuk  lakes remained 
ice-covered u n t i l  l a te -June  o r  mid-Ju ly  when a i r  
temperatures  became h i g h  enough t o  m e l t  t h e  i c e  
cover. 2)  Maximum midsummer water  temperatures  
were 5 t o  7°C c o o l e r  i n  t h e  Kuk juk tuk  l akes  than  
i n  t h e  D e l t a  l akes  (F ig .  24). Th is  temperature  
d i f f e r e n c e  was s i m i l a r  i n  bo th  1985 and 1986 

even though t h e  Beau fo r t  Sea i c e  pack remained 
a t y p i c a l l y  c l o s e  t o  shore  i n  1985 and kep t  temp- 
e r a t u r e s  i n  t h e  Kuk juk tuk  l akes  lower  t han  has 
been observed i n  o t h e r  yea rs  (R. F a l l i s  and L. 
DeMarch, FWI unpubl. da ta) .  3 )  A l l  t h e  D e l t a  
l a k e s  were r e s e t  t o  a  common chemical c o n d i t i o n  
a t  t h e  s t a r t  o f  t h e  open water  season due t o  
f l o o d i n g  by t h e  Mackenzie R i ve r ;  t h e  Kuk juk tuk  
l akes  were much more d i v e r s e  i n  t h e i r  chemical  
composi t ion.  4 )  Water l e v e l  (F igs .  17, 18) and 
t ransparency (Tab le  2) v a r i e d  g r e a t l y  d u r i n g  t h e  
i c e - f r e e  season i n  t h e  D e l t a  l akes  w h i l e  t h e y  
were much l e s s  v a r i a b l e  i n  t h e  Kuk juk tuk  lakes. 
The h i g h  v a r i a b i l i t y  o f  t ransparency i n  t h e  De l -  
t a  l a k e s  i s  a  consequence o f  s p r i n g  f l o o d i n g  by 
t h e  Mackenzie River.  A t  t h e  t i m e  o f  f l o o d i n g ,  
a l l  t h e  D e l t a  l akes  s t i d i e d  were f i l l e d  w i t h  
t u r b i d  water. Du r i ng  t h  summer, watr i r  l e v e l s  
i n  t h e  r i v e r  channels d r o  ed by 3-4 m. As t h e  
channel l e v e l  dropped, t h  t r anspa renc ies  and 
l e v e l s  o f  each D e l t a  l a k  changed, depending 
p r i m a r i l y  on t h e  l e v e l  i o f  e s i l l  t h a t  con- 
nected each t h e  l a k e  t o  a  channel, Those l akes  
w i t h  low s i l l s  r ece i ved  channel water  more o r  
l e s s  con t i nuous l y  ( B i g  Lake, Skidoo Lake, and 
New Lake) th roughout  t h e  sununer and consequent ly  
remained t u r b i d .  Those w i t h  h i g h  s i l l s  became 
d isconnected f rom a channel (NRC Lake) and 
q u i c k l y  achieved h i g h  t ranspa renc ies  and showed 
l i t t l e  f l u c t u a t i o n s  o f  water  l e v e l .  Lakes t h a t  
were i n t e r m e d i a t e  between these two extremes 
(e.g. South Lake and i t s  bays) rece i ved  channel 
wa te r  i n f r e q u e n t l y  d u r i n g  t h e  summer and were 
thus  more v a r i a b l e  bo th  i n  t ransparency and 
l e v e l .  The Kuk juk tuk  lakes,  on t h e  o t h e r  hand, 
d i d  n o t  f l u c t u a t e  s i g n i f i c a n t l y  i n  e i t h e r  l e v e l  
o r  i n  t ransparency.  

LIGHT EXTINCTION 

Transparency v a r i e d  g r e a t l y  i n  t h e  waters  
s tud ied.  At  one extreme were t h e  low-c losure  
D e l t a  l akes  (e.g. B i g  Lake) which always con- 
t a i n e d  very  t u r b i d  Mackenzie R i v e r  water. A t  
t h e  o t h e r  extreme were t h e  Kuk juk tuk  l a k e s  
(e.g. Lake 28) which conta ined very  l i t t l e  d i s -  
so l ved  o r  suspended mat ter .  Because we knew 
t h a t  such extreme g rad ien ts  o f  t ransparency 
occur red i n  t h e  s tudy l akes  and because l i g h t  i s  
one o f  t h e  most impor tan t  f a c t o r s  c o n t r o l l i n g  
phy top lank ton  p r imary  product ion .  seve ra l  d i  f- 
f e r e n t  measurements o f  t ransparency were made. 
The purpose o f  t h i s  s e c t i o n  i s  t o  compare t h e  
da ta  ob ta ined  w i t h  t hese  d i f f e r e n t  techn iques.  
p o i n t i n g  ou t  t h e  advantages and l i m i t a t i o n s  o f  
each. 

Transparency- re la ted measurements i n c l u -  
ded: 1) Secchi d i s k  v i s i b i l i t y  depth, 2) v e r t i -  
c a l  e x t i n c t i o n  o f  PAR as measured w i t h  a  quantum 
c e l l  and c h a r a c t e r i z e d  by t h e  e x t i n c t i o n  coe f -  
f i c i e n t ,  3 )  absorbance o f  l i g h t  a t  543 nm 
(measured i n  a  spect rophotometer )  by a  whole 
wa te r  sample, a  c e n t r i f u g e d  water  sample, and a  
f i l t e r e d  and c e n t r i f u g e d  water  sample (da ta  t o  
be presented elsewhere),  4) c o n c e n t r a t i o n  o f  
f i l t e r e d  suspended s o l i d s ,  and 5) t h e  r a t i o  o f  
u p w e l l i n g  PAR a t  0.2 m t o  downwel l i n g  1  i ght a t  
t h i s  depth. 

E x t i n c t i o n  p r o f i l e s  measured w i t h  a  quan- 
tum c e l l  a r e  t h e  p r e f e r r e d  method o f  cha rac te r -  



i z i n g  t h e  t ransparency o f  a  waterbody. Advan- 
tages o f  t h i s  method are:  1 )  t h e  r e s u l t s  have 
s i m i l a r  p r e c i s i o n  f o r  bo th  very  t u r b i d  and very  
c l e a r  waters,  2)  r e s u l t s  a r e  independent o f  t h e  
v i s u a l  a c u i t y  of t h e  d i f f e r e n t  i n d i v i d u a l s  who 
make t h e  measurements, and 3) these data  a r e  i n  
t h e  fo rmat  used as i n p u t  f o r  t h e  numerical  model 
t h a t  i s  used t o  es t ima te  phytop lankton produc- 
t i v i t y ;  t h a t  i s ,  no assumptions need t o  be made 
i n  o rde r  t o  conve r t  these da ta  t o  t h e  r e q u i r e d  
format. Fo r  these reasons, t h i s  method w i l l  be 
used as t h e  "s tandard"  aga ins t  which t h e  o t h e r  
methods w i l l  be compared. Drawbacks w i t h  t h i s  
method are: 1) i t  r e q u i r e s  s p e c i a l i z e d  equ ip-  
ment, and 2) i n  some s i t u a t i o n s  i t  i s  d i f f i c u l t  
t o  make t h i s  measurement (e.g. i n  r i v e r  channels 
where c u r r e n t s  a re  s t rong,  o r  when i t  i s  d i f f i -  
c u l t  t o  anchor an a i r c r a f t  because o f  wind o r  
g rea t  depth) and 3)  i t  i s  a  r e s u l t a n t  o f  l osses  
o f  downwel l ing  l i g h t  by bo th  s c a t t e r i n g  and 
a b s o r p t i o n  processes and cannot be decomposed 
i n t o  these components w i t h o u t  aux i  1  i ary  
measurements. 

Secchi d i s k  v i s i b i l i t y  depths a r e  t h e  
e a s i e s t  t ransparency measurement t o  make. 
Un fo r tuna te l y ,  Secchi da ta  have l i m i t e d  u t i  1  i t y  
i n  waters o f  t h i s  r e g i o n  f o r  t h e  f o l l o w i n g  
reasons: 1)  many l akes  i n  t h i s  reg ion  a r e  so 
sha l l ow  t h a t  t h e  Secchi d i s k  encounters t h e  
bot tom be fo re  d i sappea r i ng  from s igh t .  Thus, 
s t a t i s t i c a l  r e l a t i o n s h i p s  based on Secchi depths  
a r e  l i k e l y  t o  be b iased s i n c e  t h i s  method can 
o n l y  be used i n  t h e  deeper and/or more t u r b i d  
l akes ,  2) i t  i s  d i f f i c u l t  t o  measure Secchi 
depths i n  t h e  channels o f  t h e  Mackenzie R i v e r  
because o f  s t r o n g  cu r ren ts ,  3) Secchi read ings 
depend on t h e  v i s u a l  a c u i t y  and exper ience o f  
t h e  observer  as w e l l  as on t h e  abso lu te  su r face  
i r r a d i a n c e  a t  t h e  t i m e  t h e  read ing  i s  made, 4)  
Secchi depths can be read t o  a  p r e c i s i o n  o f  o n l y  
about 10 cm, account ing  f o r  t h e  h i g h  s c a t t e r  o f  
p o i n t s  a t  t h e  upper end of t h e  p l o t  o f  l /Secch i  
d i s k  vs e x t i n c t i o n  c o e f f i c i e n t  (Fig.  31), and 5)  
t h e o r e t i c a l l y  t h e r e  i s  no s imple  r e l a t i o n s h i p  
between v e r t i c a l  l i g h t  e x t i n c t i o n  and Secchi 
d i s k  measurements, e s p e c i a l l y  when t h e  waters  
be ing compared vary  bo th  i n  suspended m a t e r i a l s  
and d i s s o l v e d  c o l o r  (as ou r  s tudy areas d i d :  
no te  t h e  apparent d i f f e r e n c e  i n  t h e  s lope o f  t h e  
r e l a t i o n s h i p  between e x t i n c t i o n  and l /Secch i  
d i s k  (Fig.  31) i n  t h e  t u r b i d  D e l t a  l akes  as 
compared w i t h  t h e  c l e a r  Kuk juk tuk  l akes ) .  

The method o f  making l i g h t  absorbance 
measurements a t  543 nm has t h e  f o l l o w i n g  advan- 
tages:  1)  absorbance measurements a r e  easy t o  
make w i t h  s tandard  l a b o r a t o r y  equipment, 2) t h e  
measurement i s  e q u a l l y  s e n s i t i v e  i n  bo th  very  
c l e a r  and very  t u r b i d  waters  (F ig .  32), 3) 
absorbance can be measured anywhere t h a t  a  water  
sample can be taken, and t h e  method, t h e r e f o r e ,  
i s  n o t  1  i m i  t e d  by s h a l l  owness, i n a b i  1  i t y  t o  
anchor, o r  s t r o n g  cu r ren ts ,  and 4)  sepa ra te  
measurements can be made on u n f i  1  te red,  f i  1  - 
tered,  and c e n t r i f u g e d  subsamples t o  sepa ra te  
t h e  e f f e c t s  o f  suspended and d i s s o l v e d  m a t e r i  a1 s  
on 1  i ght  absorp t ion .  

The r e l a t i o n s h i p  between t h e  absorbance o f  
l i g h t  a t  543 nm by u n f i l t e r e d  water  and t h e  i n  
s i t u  e x t i n c t i o n  c o e f f i c i e n t  appears t o  be di'fl: - 
f e r e n t  f o r  t h e  Kuk juk tuk  and D e l t a  l akes  (Fig.  

32). Th is  i s  probab ly  due t o  d i f f e r e n c e s  i n  t h e  
n a t u r e  o f  t h e  l i g h t  e x t i n g u i s h i n g  processes i n  
t hese  two groups o f  lakes. The Kuk juk tuk  l akes  
a r e  l e s s  c o l o r e d  than waters i n  t h e  Del'ta, w i t h  
absorbances a f t e r  f i l t r a t i o n  and c e n t r i f u g a t i o n  
o f  0.01 o r  l e s s  (Fig.  33). F i l t e r e d  suspended 
s o l i d s  (FSS) a r e  a l s o  very  low i n  t h e  Kuk juk tuk  
l akes  r e l a t i v e  t o  most D e l t a  waters (Fig.  34). 
Based on these  r e s u l t s ,  i t  seems t h a t  s c a t t e r i n g  
o f  l i g h t  by suspended m a t e r i a l s  i s  t h e  ma jo r  
l i g h t  e x t i n g u i s h i n g  process i n  t u r b i d  D e l t a  
l a k e s  w h i l e  abso rp t i on  by d i s s o l v e d  m a t e r i a l s  
predominates i n  t h e  Kuk juk tuk  lakes. 

L i k e  abso rp t i on  a t  543 nm, t h e  concent ra-  
t i o n  o f  f i l t e r e d  suspended s o l i d s  i s  made from a 
water  sample. A l though t h i s  measurement i s  r e l -  
a t i v e l y  easy t o  make, i t  s u f f e r s  f rom t h e  same 
problem as Secchi d i s k  data,  i.e. i t  i s  not  u n i -  
f o r m l y  s e n s i t i v e  over t h e  e n t i  r e  range o f  t r a n s -  
parencies.  F i g u r e  34 shows t h a t  a t  low FSS con- 
c e n t r a t i o n s  e x t i n c t i o n  c o e f f i c i e n t s  vary  
w ide ly .  Th i s  h i g h  s c a t t e r  r e s u l t s  f rom t h e  d i f -  
f i c u l t y  o f  making accu ra te  FSS measurements when 
FSS values a r e  very  low, and from t h e  f a c t  t h a t  
a t  low FSS v a l t ~ e s ,  d i f f e r e n c e s  i n  d i s s o l v e d  
c o l o r  can have a  g r e a t e r  e f f e c t  on e x t i n c t i o n  
than FSS. Consequently, e s t i m a t i o n  o f  e x t i n c -  
t i o n  f rom FSS i s  o n l y  use fu l  i n  waters  t h a t  a r e  
moderate ly  t o  very  t u r b i d .  FSS i s  w e l l  c o r r e -  
l a t e d  w i t h  absorbance o f  whole water  a t  543 nm 
(Fig. 35). 

There i s  a  s t rong,  p o s i t i v e  r e l a t i o n s h i p  
between t h e  percentage of u p w e l l i n g  l i g h t  i n  a  
waterbody and t h e  e x t i n c t i o n  c o e f f i c i e n t  (Fig.  
36). Th i s  i s  no t  s u r p r i s i n g  because t h i s  quan- 
t i t y  i s  a  measure o f  back-scat tered l i g h t  and i s  
i n d i c a t i v e  o f  t h e  amount o f  non-absorbing sus- 
pended m a t e r i a l .  It appears t h a t  t h e r e  i s  a  
c o n s i s t e n t  d i f f e r e n c e  between t h i s  r e l a t i o n s h i p  
f o r  t h e  Kuk juk tuk  l akes  and t h e  De l ta  lakes. 
T h i s  may be impor tan t  i n f o r m a t i o n  f o r  i n t e r p r e -  
t a t i o n  o f  remotely-sensed da ta  which u t i  l i z e s  
l i g h t  emergent f rom t h e  l ake ;  however, t h e  sca t -  
t e r  i n  t h i s  r e l a t i o n s h i p  suggests t h a t  it can be 
used o n l y  t o  make q u a l i t a t i v e  es t imates  o f  i n  
s i t u  1  i g h t  e x t i n c t i o n .  

MEAN WATER COLUMN IRRADIANCES 

F i g u r e s  29 and 30 show t h e  changes o f  
mixed l a y e r  d a i l y  mean PAR l e v e l s  (Imean, 
t aken  over  t h e  f u l l  24 hour  pe r i od )  i n  t h e  D e l t a  
and Kuk juk tuk  lakes,  r e s p e c t i v e l y .  Imean 
i n t e g r a t e s  i n t o  a  s i n g l e  number t h e  t h r e e  
f a c t o r s  t h a t  determine t h e  a v a i l a b i  1  i t y  o f  l i g h t  
t o  phytop lankton:  1) i n c i d e n t  su r face  i r r a d -  
iance, 2)  water  t ransparency,  and 3) m i x i n g  
depth. The main use o f  Imean i s  t o  determine 
whether l i g h t  i s  an impor tan t  f a c t o r  l i m i t i n g  
phy top lank ton  photosynthes is .  A1 though c r i t i c a l  
va lues f o r  l i g h t  l i m i t a t i o n  vary  f o r  d i  f f e r e 2 t  
a lgaf ,  va lues o f  Imean l e s s  than 5  mE-m . 
min i n d i c a t e  t h a t ,  on average, phy top lank ton  
pho tosyn thes i s  i s  l i k e l y  l i m i t e d  by l i g h t  (Hecky 
and Gui l d f o r d  1984). 

Immediately a f t e r  i ce -ou t  i n  e a r l y  June, 
t r anspa renc ies  were low everywhere i n  t h e  
Mackenzie D e l t a  -9nd t q i s  caused Iman t o  be 
below 5  mE-m .min a t  a l l  s t a t i o n s .  



I,,," i n  low c l o s u r e  -iakes-'(e.g. B i g  Lake) 
remained below 5 mE-m .min throughout  t h e  
e n t i r e  season, p r i m a r i l y  because o f  h i g h  
concen t ra t i ons  o f  suspended so l  i ds .  I,,,, was 
undoubtedly even lower i n  t h e  channels o f  t h e  
Mackenzie R ive r  because FSS and abso rp t i on  a t  
543 nm i n  water  samples from t h e  channels were 
t h e  same as i n  B i g  Lake and t h e  channels had 
deeper m ix ing  depths than B i g  Lake. I n  South 
Lake and i t s  bays transparency increased r a p i d l y  
d u r i n g  June. Combined w i t h  t h e  drop o f  water  
l e v e l s  f o l l o w i n g  t h e  s p r i n g  f l ood ,  t h i s  caused 
Imean values t o  r i s e  above 10 mE*m-2*min- ', a 
l e v e l  which i s  c l e a r l y  no t  l i m i t i n g  t o  
photosynthes is ,  by mid-July.  Iman i n  Skidoo 
Lake and New Lake f l u c t u a t e d  between t h e  values 
observed i n  B i g  Lake and South Lake. NRC Lake 
had very  h i g h  I!,,,, values throughout  t h e  
summer and l i g h t  i n  t h i s  l ake  should never be 
l i m i t i n g  t o  phytop lankton photosynthesis.  

Imean i n  t h e  Kukjuktuk l akes  c l o s e l y  
f o l l o w e d  t h e  seasonal changes o f  su r face  i r r a d -  
iance. Among-lake d i f f e r e n c e s  a re  t h e  r e s u l t  
p r i m a r i l y  o f  d i f f e r e n t  mean depths, w i t h  t h e  
excep t i on  o f  Lake 10 i n  1986 when an i n t e n s e  
phytop lankton bloom occur red i n  August. Except 
f o r  t h i s  b r i e f  pe r iod ,  i t  i s  u n l i k e l y  t h a t  phy- 
t op lank ton  were l i g h t  l i m i t e d  i n  any o f  t h e  
Kukjuktuk l akes  d u r i n g  t h e  i c e - f  ree season. 

PHOTOSYNTHESIS PARAMETEUS 

One o f  t h e  reasons f o r  measuring photosyn- 
t h e s i s  i n  t h e  l a b o r a t o r y  w i t h  an i ncuba to r  
i n s t e a d  o f  i n  s i t u  i s  t h a t  i t  a l l ows  us t o  
c a l c u l a t e  tG F a m e t e r s  o f  phokosynthesis 

vs l i g h t  curves. These parameters ( p i ,  t h e  r a t e  
o f  photosynthes is  per  u n i t  o f  c h l o r o p h y l l  a t  
i rrad iances t h a t  are  opt imal  f o r  photosynthes is ,  
and a, t h e  s lope o f  t h e  curve r e l a t i n g  photosyn- 
t h e s i s  pe r  u n i t  o f  c h l o r o p h y l l  t o  l i g h t  a t  
i r r a d i a n c e s  c l o s e  t o  zero)  must be known i n  
o rde r  t o  be a b l e  t o  es t ima te  i n t e g r a l  pr imary  
p roduc t i on  from ch l  orophy l  1  concen t ra t i on  data. 
Because c h l o r o p h y l l  can be measured w i t h  remote 
sensors mounted i n  a i  r c r a f t  o r  sate1 1  i t e s  (Gower 
e t  a l .  1985), knowledge o f  these parameters i s  
t h e  key t o  making accurate  e x t r a p o l a t i o n s  of 
l o c a l  measurements o f  pr imary  p roduc t i on  t o  
l a r g e r  regions. 

Fee e t  a l .  (1987) showed t h a t  lakes where 
pr imary  p roduc t i on  was severe ly  _ l i g h t  1  i m i t e d  

B 
had h ighe r  modal values o f  both  Pm and a. The 
r e s u l t s  o f  our  measurements c o n f i  rnl t h i s  r e s u l t  

B  
(F iy .  37). Frequency d i s t r i b u t i o n s  o f  bo th  Pm 
and a i n  waterbodies whejf ImQn was always 
much l e s s  than 5  mE.m emin ( B i g  Lake, 
East  Channel, NRC Channel) peaked a t  h i g h e r  
parameter values than i n  lakes where Imean was 
always much h i g h e r  than t h i s  c r i t i c a l  va lue 
(Kuk juk tuk  lakes, NRC Lake). Lakes t h a t  had 
i n te rmed ia te  values o f  Imean (South Lake and 
i t s  bays, Skidoo Lake, and New Lake) had 

i n t e r m e d i a t e  values o f  and a. However. t h e  
separa t i on  o f  a values f rom lakes w i t h  very low 
and very  h i g h  Imean values was no tab l y  sma l l e r  
t h a n  Fee e t  a l .  (1987) observed i n  o t h e r  

Canadian lakes. S u r p r i s i n g l y ,  t h e  separa t i on  
a c c o r i i n y  t o  d i f f e r e n c e s  i n  Imean was g r e a t e r  

f o r  P: than f o r  a. Compared t o  o t h e r  Canadian 
lakes, a values i n  these lakes a r e  low. 

PRIMARY PRODUCTION RATES 

Mackenzie D e l t a  

From t h e  p o i n t  o f  view o f  pr imary  produc- 
t i o n ,  t h e  channels o f  t h e  Mackenzie R ive r  t h a t  
we sampled (East Channel and NRC Channel) and 
ou r  " low c losu re "  l a k e  (B ig  Lake) were essen- 
t i a1 l y  rep1 i cates (Appendix 2). P r o d u c t i v i t y  i n  
t hese  p laces was always s t r o n g l y  l i g h t  l i m i t e d  
and consequent ly t h e  curve showing t h e  <=a1 
changes o f  i n t e y r a l  d a i l y  p roduc t i on  i n  B i g  Lake 
(Fig.  27) was very  s i m i l a r  i n  shape t o  t h e  curve 
showing t h e  seasonal changes o f  mean water 
column i r rad iance  (Fig.  29). Water chemis t ry  i n  
B i g  Lake and i n  t h e  channels was a l s o  nea r l y  
i d e n t i c a l  (Anema, pers. comm. ). Weconc l_ude 
t h a t  " low c losu re "  l akes  and r i v e r  channels a re  
I imno l o g i c a  l l y  very  s i m i  l a r ,  and data  from any 
one o f  these s i t e s  can be used t o  c h a r a c t e r i z e  
a l l  t hese  environments i n  any l o c a l  Da r t  o f  t h e  
Delta.  

Pa t te rns  and magnitudes of p r o d u c t i v i t y  
were more v a r i a b l e  i n  t h e  "h igh  c losu re "  D e l t a  
l akes  (Skidoo Lake, New Lake, South Lake and i t s  
bays, and NRC Lake). The curves showing t h e  
seasonal changes o f  p roduc t i on  i n  these lakes 
(Fig.  27) d i d  n o t  c l o s e l y  mimic the  curves show- 
i n g  (Fig.  29), i n d i c a t i n g  t h a t  l i g h t  
a v a i l a b i l ~ t y  was not  t h e  main f a c t o r  l i m i t i n y  
phytop lankton p roduc t i on  i n  them. P r o d u c t i v i t y  
i n  these lakes was h ighe r  than i n  B i g  Lake u n t i l  
l a t e  Ju l y ,  bu t  v a r i e d  t h e r e a f t e r  both  above and 
below t h e  values f rom t h e  "low c losu re "  s i t es .  

V a r i a b i l i t y  o f  t o t a l  p roduc t i on  i n  t h e  
D e l t a  lakes trom l Y F 7 t o  l rub  was low ( r j t b l e  
4) .  Th is  may be r e l a t e d  t o  t h e  f a c t  t h a t  t h e  
most impor tant  l i m i t i n g  t a c t o r  [ l ~ g n t )  v a r i e s  i n  . .  . 
d IIILJIIIY r e p m - w a y  I r l  ~hedeftirnam year  
t o  y e a ~ - ~ b e ~ ~ ~ ~ c ' y c l e  
o f  ~ a c k e n z i e  'R i ve r  f lows. B e c a u s e m s ,  phy- 

=flTaf&i p ? i ~ i i ~ r y ~ p r o d u c t i o n  i n  t h e  D e l t a  1  akes 
can probably  be w e l l  cha rac te r i zed  w i t h  
r e l a t i v e l y  s h o r t  pe r iods  o f  study. 

Kuk juk tuk  Lakes 

I n  1985, p roduc t i on  i n  Lakes 10 and 28 was 
h i g h e r  t han  i n  t h e  o t h e r  lakes (7-d 18) 
f rom i c e  ou t  u n t i l  mid-August. Th is  d i f f e r e n c e  
was no t  seen i n  Imean (Fig. 30) and may 
r e f 1  ec t  d i f f e r e n c e s  i n  n u t r i e n t  avai  1  ab i  1  i t y .  
From mid-August u n t i l  f reeze-up i n  t h e  f a l l  o f  
1985, phytop lankton p r o d u c t i v i t y  i n  a1 1  Kukjuk- 
t u k  l akes  was e s s e n t i a l l y  i d e n t i c a l .  With t h e  
excep t i on  of a  s i n g l e  midsummer value, produc- 
t i o n  i n  Kuk juk tuk  Bay was very s i m i l a r  t o  t h e  
values observed i n  t h e  Kuk juk tuk  lakes. 

Because o f  t h e  o v e r a l l  s i m i l a r i t y  o f  
p roduc t i on  observed i n  a l l  o f  t h e  Kuk juk tuk  
l akes  i n  1985, on l y  two Kukjuktuk lakes (10 and 
18) were moni tored i n  1986. However. i n  1986 
t h e  p a t t e r n s  o f  phytop lankton p r o d u c t i v i t y  i n  



t hese  two l akes  were d i s s i m i l a r  (Fig.  28) and 
t o t a l  p r o d u c t i o n  i n  bo th  was much h i g h e r  than i n  
any o f  t h e  Kuk juk tuk  l akes  i n  1985 (Tab le  4). 
High i n te rannua l  v a r i a b i l i t y  i n  t h e  Kuk juk tuk  
l a k e s  i s  probab ly  c a u s a l l y  r e l a t e d  t o  t h e  f a c t  
t h a t  t h e  t i m i n g  o f  i ce -ou t  i s  more v a r i a b l e  t han  
i n  t h e  D e l t a  and t h a t  a  s i n g l e  o v e r r i d i n g  p h y s i -  
c a l  f a c t o r  ( l i g h t )  does no t  c o n t r o l  p r imary  
p r o d u c t i o n  i n  these l akes  as it does i n  t h e  
De l ta .  I n  any case, i t  i s  c l e a r  t h a t  an accur-  
a t e  c h a r a c t e r i z a t i o n  o f  p r imary  p r o d u c t i o n  
r e q u i r e s  a  l o n g e r  p e r i o d  o f  s tudy i n  t h e  Kukjuk- 
t uk  l akes  than i n  l akes  o f  t h e  Mackenzie De l ta .  

CONCLlJS IONS 

Desp i t e  impor tan t  d i f f e r e n c e s  i n  t r anspa r -  
ency, temperature,  and chemis t ry  between l akes  
gf ~ t h e  Mackenzie D e l t a  and t h e  Tuktoyaktuk 
hi nsul  a. t o t a l  ~ h v t o ~ l a n k t o n  Droduc t i on  f o r  
t h e  i c e - f r e e  season was very  s i m i l a r  i n  t hese  
two areas. Jn 1985, p roduc t i on  ranged f rom 3.8- 
7.5 a  Cam ' 0  Y r  - i n  t h e  D e l t a  lakes and 
f r o m  4.3-7.1 i n  t h e  Kuk juk tuk  lakes;  i n  1986 t h e  
ranae was 4.1-7.7 i n  t h e  D e l t a  l akes  and 7.5- 
24.5 i n  t h e  ~ u k j u k t u k  lakes. 

The i c e - f  r e e  season phy top lank ton  produc- 
t i o n  r a t e s  recorded i n  1985 a r e  among t h e  l owes t  
r e p o r t e d  i n  t h e  l i t e r a t u r e  bu t  t hey  a re  compara- 
b l e  t o  values from o t h e r  A r c t i c  l akes  ( K a l f f  and 
Welch 1974). C l ima te  i s  undoubtedly a  f a c t o r  
caus ing such low p r o d u c t i v i t i e s  i n  A r c t i c  
lakes. Compared t o  more s o u t h e r l y  l o c a t i o n s ,  
t h e  open-water season a t  t h e  l a t i t u d e  o f  I n u v i k  
i s  s h o r t  (3-4 months compared t o  5-6 months a t  
50°N), and water  temperatures a r e  low ( i n  1985 
temperatures  were 7-10°C c o o l e r  t han  i n  s i m i l a r  
s i z e d  l akes  a t  50°N). 

However, o t h e r  f a c t o r s  bes ides c l  ima te  
must keep phytop lankton p r o d u c t i v i t i e s  low i n  
t hese  waters s i n c e  Subba Rao and P l a t t  (1984) 
r e p o r t e d  phy top lank ton  p r o d u c t i v i t i e s  up t o  an 
o r d e r  o f  magnitude h i g h e r  i n  t h e  nearby Reau fo r t  
sea and o t h e r  A r c t i c  mar ine systems. As prev- 
i o u s l y  mentioned, low t ransparency c o n s t r a i n s  
phy top lank ton  p roduc t i on  i n  much o f  t h e  Macken- 
z i e  Del ta.  N u t r i e n t s  p robab l y  1  i m i t  p r imary  
p r o d u c t i o n  i n  t h e  h i g h e r  c l o s u r e  D e l t a  l akes  as 
w e l l  as i n  t h e  Kuk juk tuk  lakes;  K a l f f  and Welch 
(1974) a l s o  r e p o r t e d  n u t r i e n t  l i m i t a t i o n  i n  Char 
Lake. 

Shal low depth  i s  another  f a c t o r  t h a t  
c o n t r i b u t e d  t o  low a r e a l  p r o d u c t i o n  r a t e s  i n  
most o f  t h e  l akes  t h a t  we studied. A h i g h  
percentage o f  i n c i d e n t  l i g h t  reaches t h e  bottoms 
o f  a l l  o f  t h e  Kuk juk tuk  l akes  (except  f o r  Lake 
28) and seve ra l  o f  t h e  c l e a r e r  D e l t a  lakes. 
Numerical s i m u l a t i o n s  (Fee, unpubl.) show t h a t  
i f  these l akes  were as deep as t h e i r  p o t e n t i a l  
eupho t j c  zone depths ( t h e  depth  where 0.5% o f  
s u r f a c e  l i g h t  would occu r ) ,  i n t e g r a l  p r o d u c t i o n  
would be as much as 50% h igher .  Even these  
r a t e s ,  however, a r e  o n l y  one-quar ter  o f  t h e  
annual p r o d u c t i o n  o f  t h e  l e a s t  p r o d u c t i v e  l a k e s  

a t  t h e  Exper imenta l  Lakes Area (ELA), l o c a t e d  a t  
50°N i n  no r thwes te rn  O n t a r i o  (Fee e t  a l .  1982). 

Besides phy top lank ton  p r imary  p r o d u c t i o n  
t h e r e  a re  o t h e r  p o t e n t i a l l y  impor tan t  sources o f  
food t h a t  cou ld  suppor t  t h e  f i s h e r y  o f  t h i s  
region. 1 )  ~ a c r o ~ h y t e s :  Ex tens i ve  -growths o f  
macrophytes occur  i n  "h igh  c losu re "  D e l t a  l a k e s  
(Soutn  La re  and i t s  bays. NRC Lake) and a l l  o f  " .  
m e  l a r e s  on zne IUKtOYaKtUK peninsula.  P re l im-  
i n a r y  es t imates  o f  annual macrophyte p r o d u c t i o n  
r a t e s  i n  South Lake show i t  t o  be -  f i v e  t o  10 
t imes  m g h e r  t h a n  phy top lank ton  p r o d u c t i g  
(Gui l d t o r d ,  e t  al., unpubl.). I n  Lake 18 on t h e  
Tuktoyaktuk  Pen insu la  phy top lank ton  gross 
p r o d u c t i o n  was o n l y  o n e - t h i r d  o f  t h e  b e n t h i c  
macrophyte p r o d u c t i v i t y  (P. Ramlal , unpubl. 
da ta) .  When macrophytes d i e  and decompose t h e i r  
s t o r e d  carbon becomes a v a i l a b l e  t o  f i s h  th rough 
d e t r i t a l  m i c r o b i a l  pathways. 2) A l lochthonous 
d i s s o l v e d  and suspended o rgan i c  m a t e r i a l s :  
D e l t a  l akes  a r e  f i l l e d  w i t h  s i l t y  water  a t  t h e  
t i m e  o f  f l ood ing .  Some o f  t h i s  impor ted 
m a t e r i a l  i s  conver ted through d e t r i t a l  m i c r o b i  a1 
pathways i n t o  forms t h a t  a r e  a v a i l a b l e  t o  f i s h .  
3 )  Algae growing on t h e  su r faces  o f  mud and 
p l a n t s :  Ben th i c  a l g a l  growths a r e  favored by t h e  
sha l lowness o f  t h e  l akes  and t h e  consequent ly  
h i g h  l e v e l s  o f  p h o t o s y n t h e t i c a l l y  a v a i l a b l e  
l i g h t  r each ing  t h e  bottom. Renthi  c  
i n v e r t e b r a t e s  (e.g. sna i  1s )  conve r t  t h i s  
m a t e r i a l  i n t o  forms t h a t  can be u t i l i z e d  by 
f i s h .  Some spec ies  o f  f i s h  can a l s o  feed 
d i r e c t l y  on b e n t h i c  a l g a l  growths (Fee 1965) b u t  
i t  i s  u n c l e a r  whether any o f  t h e  f i s h  o f  t h i s  
r e g i o n  do t h i s .  

. . 
ways snou la  be less  e r t i c i e n t  t n  
ones because they  
Fu r the r .  t h e  un iaue 
must be cons idered;  t o r  example, t h e  ava l  lab1 l -  
l t y  o t  zoop lankton may be e s p e c i a l l y  c r i t i c a l  t o  
t h e  s u r v i v a l  o f  j u v e n i l e  f i s h .  Our s tudy  o f  
food pathways f rom p l a n t s  t o  f i s h  i n  t h e s e  l akes  
GXl-bg based p r i m a r i l y  on s t a b l e  i so topes  o f  
carbon. n i  t roaen.  and s u l f u r .  
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Table 1. Phys ica l  f ea tu res  o f  t h e  s tud ied  lakes. Because t h e  
morphomet r i  es o f  1 akes i n  t h e  Mackenzi e Del t a  vary  
depending on t h e  l e v e l  (s tage)  o f  t h e  Mackenzie 'R iver ,  
t h e  da ta  g iven here  a re  r e l a t i v e  t o  t h e  e l e v a t i o n  o f  t h e  
l a k e  su r f ace  above sea l e v e l  on t h e  da te  o f  t h e  surveys 
( a l l  midsummer; see l a k e  maps f o r  exact dates) .  

- - 
Su r f  ace Depths, m 

Water Body Area Stage Maximum Mean 
(ha)  (m) 

Mackenzi e D e l t a  
B i g  Lake 
Skidoo Lake 
New Lake 
South Lake 
South Lake Bay 
NRC Lake 

Tuk Peni nsu l  a 
Kuk Bay 
Kuk Lake 7 
Kuk Lake 10 
Kuk Lake 14 
Kuk Lake 18 
Kuk Lake 28 

Other  
Noel1 Lake 
Boot Lake 



Table 2. Minima and maxima o f  parameters observed a t  t h e  sampl ing s t a t i o n s  i n  t h e  
Mackenzie D e l t a  and Tuktoyaktuk Peninsula i n  1985 and 1986. The number 
preceding t h e  name o f  t h e  l o c a t i o n  i s  t h e  year. Key t o  column headings: 

Depth 
Temp 
pH 
02 
%02 
Cond 
Secchi 
e 
%u pw 
TIC 
Ch 1 

maximum depth, m 
su r f ace  temperature.  O C  

i n  s i t u  pH -- 
oxygen concent ra t ion ,  mg .L-l 
percen t  s a t u r a t i o n  o f  oxygen 
spec i  f i c  conductance a t  25OC, s a n - '  
Secchi d i s k  depth, m 
1 i g h t  e x t i n c t i o n  c o e f f i c i e n t ,  rn" 
100*(upwel l i n g  l i g h t  a t  0.2 m{downwell i n g  l i g h t  a t  0.2 m) 
t o t a l  i n o r g a n i c  carbpn, ~JM-L- 
c h l  o r o p h y l l  -a, mg.L- 

P /A 1 i ght  saturaf  ed r f t e  o f  photosynthes i  s pe r  u n i t  o f  ch l  orophyl  1 , 
mg C-mg Chl-  .hr- 

a s lope  of photosynthes is  vs l i g h t  t u r v e 2 a t  i rrad iances  near zero, per  
u n i t  o f  c h l o r o p h y l l ,  mg C-mg Chl- .E-m 

Loca t ion  Depth Temp pH O 2  %02 Cond Secchi e %upw TIC Chl ~ f i  a 

85-BIGLAKE . 

85-EAST CHANNEL 

86-EAST CHANNEL 

85-KUK BAY 

85-KUK LAKE 7 

85-KUK LAKE 10 

85-KUK LAKE 14 

85-KUK LAKE 18 

86-KUK LAKE 18 

85-KUK LAKE 28 



Table 2. Cont'd. 

- -- - -- 

B 
Locat i on Depth Temp pH 02 %02 Cond Secchi e %upw TIC Chl Pm alpha 

86-NEW LAKE 

86-NOELL LAKE 

85-NRC CHANNEL 

86-NRC CHANNEL 

86-NRC LAKE 

85-SKID00 LAKE 

86-SKID00 LAKE 

85-SOUTH LAKE 

86-SOUTH LAKE 

85-SOUTH LAKE BAY 

86-SOUTH LAKE BAY 



Table 3. Time-wei ghted means o f  parameters observed a t  t h e  sampling s t a t i o n s  i n  t h e  
Mackenzie De l ta  and Tuktoyaktuk Peninsula i n  1985 and 1986. The number 
preceding t h e  name o f  t h e  l o c a t i o n  i s  t h e  year. See t h e  legend f o r  Table 2 
f o r  t h e  key t o  column headings. 

- - - 

Depth Temp pH 02 %02 Cond Secchi e %upw TIC Chl a 

85-BIG LAKE 

85-EAST CHANNEL 

86-EAST CHANNEL 

85-KUK BAY 

85-KUK LAKE 7 

85-KUK LAKE 10 

86-KUK LAKE 10 

85-KUK LAKE 14 

85-KUK LAKE 18 

86-KUK LAKE 18 

85-KUK LAKE 28 

86-NEW LAKE 

86-NOELL LAKE 

85-NRC CHANNEL 

86-NKC CHANNEL 

86-NRC LAKE 

85-SKID00 LAKE 

86-SKID00 LAKE 

85-SOUTH LAKE 

86-SOUTH LAKE 

85-SOUTH LAKE BAY 

86-SOUTH LAKE BAY 



Tab1 e 4. Annual phytopl ankton pr imary product ion ra tes  
f o r  t he  s tud ied  waterbodies. Values are 
cor rec ted  f o r  t h e  decreasing volume o f  t h e  
lakes as a func t i on  o f  depth (except f o r  t h e  
Mackenzi e R iver  channel s ta t i ons ) ,  The 1 a s t  
columns g ive  t o t a l  pr imary product ion f o r  t h e  
e n t i  r e  lake. 

2 g C-m' .yr' k g ~ . l a k e - ' . ~ r -  1 
Water Body 

85 86 8 5 86 

Ca lcu la ted  w i t h  s imulated c loud less  i n s o l a t i  on 

Mackenzi e De l ta  
B ig  Lake 
Skidoo Lake 
South Lake 
South Lake Bay 
NRC Channel* 
East Channel * 
New Lake 
NRC Lake 

Tuk Peni nsul a 
Kuk Bay 6.2 328000 
Kuk Lake 7 4.8 14200 
Kuk Lake 10 7.1 24.2 81400 276000 
Kuk Lake 14 4.5 12800 
Kuk Lake 18 4.3 7.5 12000 21200 
Kuk Lake 28 5.7 7900 

Other 
Noel l 

Calcu la ted  w i t h  ac tua l  i n s o l a t i o n  

Mackenzi e De l ta  
B i g  Lake 
Skidoo Lake 
South Lake 
South Lake Bay 
NRC Channel* 
East Channel * 
New Lake 
NRC Lake 

Tuk Peni nsul a 
Kuk Lake 10 17.4 
Kuk Lake 18 5.4 

Other 
Noel 1 

* = not morphometry cor rec ted  



BEAUFORT 
SEA 

100 Kilometres 

F i g .  1. Mackenzie De l ta -Beau fo r t  Sea area, showing l o c a t i o n s  o f  s tudy  s i t e s  i n  t h e  Mackenzie D e l t a  
and t h e  Tuktoyaktuk Peninsula.  



Fig.  2. The Mackenzie D e l t a  near Inuvik .  The dots show the loca t ions  o f  the sampling s i t e s .  



Fig.  3.  The Kukjuktuk drainage basin.  The dots show the  locat ions  
o f  the sampl ing  sites.. 



Fig. 4. Bathymetric map o f  Big Lake. 



Fig. 5, Bathymetric map of Skidoo Lake. 



ELEVATION = 2 . 0 8 m  as.1. on date 
of survey (I0 July 1986) 

Fig. 6. Bathymetric map o f  New Lake. 



of survey (26 July 1985) 

Fig.  7. Ba thymet r i c  map o f  South ' ~ a k e  showing l o c a t i o n s  o f  1985 sampl ing s i t e s .  



of survey (26 July 1985) 

Fig. 8. Bathymetric map of South Lake showing locations of 1986 sampling sites. 



Fig. 9. Bathymetric map of NRC Lake. ELEVATION = 3.71 m as.1. on date 
of survey (10 July 1984) 

NRC LAKE 



F i g .  10. Bathymetric map o f  Kukjuktuk Lake 7. 



F ig .  11. Bathymetric map o f  Kukjuktuk Lake 10. 



LAKE 14 

CONTOUR INTERVAL l METRE 

0 

Fig.  12. Bathymetric map of Kukjuktuk Lake 14. 





F i g .  14. Bathymetr ic  map o f  Kukjuktuk Lake 28. 



F i g .  15. Bathymetric map o f  Kukjuktuk Lake 33. 



Fig. 16. Bathymetric map o f  Kukjuktuk Bay. 



Mackenmie River at Inuvik 

1985 stage 

Fig.  17. Stages ( e l e v a t i o n  above sea l e v e l  ) of t h e  Mackenzie R i v e r  a t  I n u v i k  
in 1985 (da ta  supp l i ed  by P. Marsh, NHRI) .  



Mackenzie River at  Inuvik 

1986 stage 

Fig .  18. Stages ( e l e v a t i o n  above sea l e v e l  ) o f  t h e  Mackenzie R i v e r  a t  I n u v i k  
i n  1986 ( d a t a  supp l ied  by P. Marsh, NHRI). 



Big Lake 
morphometry vs stage 

Mackenzie River stage, m a.s.1. 

___I).__ 

mean depth 
___t___ 

vol*lO--7 
___t__ 

area*lO--6 

Fig.  19. The dependence of t h e  morphometry of B i g  Lake on t h e  s tage of t he  Mackenzie R iver .  



Skidoo Lake 
morphornetry v s  stage 

-2 0 2 4 6 8 

Mackenzie River stage, m a.s.1. 

___1)___ 

mean depth 
___t___ 

vol*lO--6 - 
area*lO--5 

Fig .  20. The dependence o f  the  morphometry o f  Skidoo Lake on t h e  stage o f  t h e  Mackenzie R i v e r .  



New Lake 
m o r p h o m e t r y  vs s tage 

0 2 4 6 

Mackenzie River stage, m a.s.1. 

- 
mean depth 
___t__ 

vol*l On-6 
___C___ 

area*lO--5 

F ig .  21. The dependence o f  t he  morphometry o f  New Lake on the stage of  t he  Mackenzie River .  



South Lake 
morphometry vs stage 

-2 0 2 4 6 8 

Mackenzie River stage, m o.s.1. 

- 
mean depth 
___)I___ 

vol*lO--6 - 
area*l O--5 

F ig .  22. The dependence o f  t h e  morphometry o f  South Lake on t h e  s tage  o f  t h e  Mackenzie R i v e r .  



South Bake Bay 
morphome t r y  vs s tage - 

mean depth 
___t__ 

vol*l On-5 
___)___ 

area*l O--5 

0 
-2 0 2 4 6 8 

Mackenzie River stage, m a.s.1. 

F ig .  23. The dependence of  t h e  morphometry of South Lake Bay on t h e  stage o f  t h e  Mackenzie R i v e r .  



Water  Temperature 

1986 Daily Means 

Fig. 24. Mean d a i l y  water  temperatures measured i n  Kuk Lake 18 and i n  
Strange Bay (South Lake) i n  1986. 



lnuvik Surface PAR 

1985 Data 

lnuvik Surface PAR 

1986 Data 

F ig .  25. Dai ly  t o t a l  photosynthetically ava i lab le  i r radiance a t  Inuvik  f o r  the ice - f ree  
seasons o f  1985 and 1986. The theoret ical  (cloudless weather) t o t a l s  f o r  t h i s  
l a t i t u d e  (generated by the primary production model o f  Fee 1984) a re  shown as 
a  smooth curve. 



Tuktoyaktuk Surface PAR 

1986 Data 

Fig. 26. Daily total photosynthetically available irradiance at Tuktoyaktuk for the 
1986 ice-free season. The theoretical (cloudless weather) totals for this 
latitude (generated by the primary production model of Fee 1984) are shown 
as a smooth curve. 



Daily Integral Primary Production 
1985 Delta Lakes (cloudless weather) 

June 8 June 28 July 18 Aug 7 Aug 27 Sep 16 

1986 Delta Lakes (cloudless weather) 

* Skidoo 

220 -i + South Lake 

June 8 June 28 July 18 Aug 7 Aug 27 Sep 16 
Fig .  27. V a r i a t i o n  o f  d a i l y  i n t e g r a l  p r imary  p roduc t ion  i n  t h e  Mackenzie 

Del t a  1 akes i n  1985 and 1986. 
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Daily Integral Primary Production 
1985 Kuk Lakes (cloudless weather) 

* Kuk Bay 

El Lake 14 

+ Lake7 

A Lake 18 

X Lake 10 

Lake 28 

- I I I I I I I I I 

June 28 July 18 Aug 7 Aug 27 Sep 16 

1986 Kuk Lakes (cloudless weather) 

A Lake 18 

X Lake 10 

June 28 July 18 Aug 7 Aug 27 Sep 16 
F ig .  28. V a r i a t i o n  o f  d a i l y  i n t e g r a l  primary production i n  the  Kukjuktuk 

l akes  i n  1985 and 1986. 



Water Column Mean lrradiances 
1985 Delta Lakes (cloudless weather) 

* Skidoo 

+ South Lake 

X South Bay 

A Big Lake 

" I I I I I I I I I I - 1  

June 8 June 28 July 18 Aug 7 Aug 27 Sep 16 

1986 Delta Lakes (cloudless weather) 

* Skidoo 

+ SouthLake 

X South Bay Lake 

New Lake 

NRCLake 

June 8 June 28 July 18 Aug 7 Aug 27 Sep 16 

Fig. 29. Var ia t ion of d a i l y  mean water column i r r a d i a n c e  in  t h e  Mackenzie 
Del t a  1  akes i n  1985 and 1986. The hor izonta l  1  i  ne a t  5  mE .rn-2 *mi n-1 
represen t s  t h e  c r i t i c a l  value below which in tegra l  p roduc t iv i ty  i s  
1 i  kely t o  be 1  i g h t  1  imited (Hecky and Guildford 1984). 



Water Column Mean lrradiances 
1985 Kuk Lakes (cloudless weather) 

* Kuk Bay A Lake 18 

H Lake 14 X Lake 10 

+ Lake 7 n Lake 28 

v I I I I I I 1 I I 

June 28 July 18 Aug 7 Aug 27 Sep 16 

1986 Kuk Lakes (cloudless weather) 

A Lake 18 

X Lake 10 

June 23 July 13 Aug 2 Aug 22 Sep 11 

F ig .  30. V a r i a t i o n  o f  d a i l y  mean water  column i r r a d i a n c e  i n  the  Kukjuktuk 
l akes  f n  1985 and 1986. The h o r i z o n t a l  l i n e  a t  5 mE*m-2*min-1 
represents t h e  c r i t i c a l  va lue  below which i n t e g r a l  p r o d u c t i v i t y  
i s  l i k e l y  t o  be l i g h t  l i m i t e d  (Hecky and Gu i ld fo rd  1984). 



Secchi vs  Ext.  Coef. 

D = Delta, K = Kukjuktuk 

Fig. 31. The relation between the reciprocal of Secchi disk and in situ 
extinction coefficients. The lower panel is an expansion of 
the lower left corner of the upper panel. 
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Absorbance vs  Ext .  Coef. 

D = Delta, K = Kukjuktuk 

1 2 3 4 5 

Absorbance (whole water) @543nm 

Absorbance (whole water) @543nm 

Fig .  32. The r e l a t i o n  between absorbance a t  a wavelength o f  543 nm 
by a whole water  sample and t h e  i n  s i  t u  e x t i n c t i o n  
c o e f f i c i e n t .  The lower panel i s  an expansion of the  
lower l e f t  corner  o f  t h e  upper panel.  



Color 

1985 Data 

&sorb. Q543nm, (Filt &Cen t )h f i l t  

1986 Data 

Kukjuktuk L-' 

Kukjuktuk El 

Fig .  33. Frequency d i s t r i b u t i o n s  o f  absorbance a t  543 nm ( f i l t e r e d  
and c e n t r i f u g e d  .water )  from Kuk l a k e s  and t h e  Del t a .  



FSS vs Extinction Coef. 

D = Delta, K = Kukjuktuk 

Fig .  34. The r e l a t i o n  between the concentration o f  f i l t e r e d  
suspended sol ids  (FSS) and the i n  s i  t u  e x t i n c t i o n  
c o e f f i c i e n t .  The lower panel shows the same data 
but p l o t t e d  i n  log-log format. 
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Absorbance vs FSS 

D = Delta Lakes, K = Kuk Lakes 

500 ,- ---- .. ...-. .. .... -f6 - 
D 

400 ... .- .- ...................... D... .... 

Absortxlnce (whole water) @543nm 

Absorbance (whole water) Q543nm 

Fig .  35. FSS as a funct ion o f  absorbance a t  543 nm (whole water) .  
The lower panel i s  an expansion o f  the  data i n  the 
1 ower l e f t  corner o f  the  upper panel . 



Upwelling Light vs  Ext.  Coef. 

D = Delta, K = Kukjuktuk 

0 5 10 15 20 25 X) 35 

Upwelling light at .2m (Z) 

Upwelling light at .2m (Z) 
F i g .  36. The r e l a t i o n  between the  percent o f  incoming l i g h t  

r e f l e c t e d  upward a t  a  depth o f  0.2 m and the  2 
s i t u  e x t i n c t i o n  c o e f f i c i e n t .  The lower panel 1 s  an - 
expansion o f  the lower l e f t  corner o f  the upper panel. 



alpha 

PBm 

Big & Chan 

Kuk & NRC 

South & Sk 

Big & Chan 

Kuk & NRC 

. . . . . . . . . . .. . . . . . ..... . . .. . . , . . . South & Sk 

0 1 2 3 4 

mg C.mg chi--1.hr--1 

Fig. 37. Frequency d i s t r i b u t i o n s  o f  phytoplankton photosynthesis  parameters 

(pa and a) i n  t h ree  groups o f  lakes:  1 )  B i g  Lake and t he  channels 
o f  t h e  Mackenzie River ,  2)  Kuk lakes and NRC Lake, 3 )  South, Skidoo, 
and New Lakes. Data f o r  bo th  1985 and 1986 a re  combined. The 
frequency d i s t r i b u t i o n s  have been normal ized by d i v i d i n g  them by 
t he  modal frequency. To ta l  numbers o f  samples i n  t h e  t h ree  groups 
are: 1) 33, 2)  57, and 3) 55. 



Appendix 1. Summary o f  data  c o l l e c t e d  i n  1985 and 1986. S t a t i o n s  i n  South Lake, South Lake Ray, and 
Skidoo Lake l a b e l e d  A, R, C, D, CH, 2 and 5 a re  f i x e d  sampl ing s i t e s  where pe r iphy ton  and 
ep ipe lon  biomass and p roduc t i on  were measured. Values f o r  temperature, pH, oxygen, and 
c o n d u c t i v i t y  are  su r face  values. Key t o  c o l  umn headings: 

STA 
Depth 
Temp 
pH 
0 2 
7302 
Cond 
Secchi 
e 
%upw 
TIC 
Chl 

pa 

S t a t i o n  number 
Depth a t  sampl ing s i t e ,  (m) 
Water temperature (OC) 
I n  s i t u  pH 
X y F c o n c e n t r a t i o n  (mg-L-') 
Percent s a t u r a t i o n  o f  oxygen 
S p e c i f i c  conductance a t  25OC ( 6 - c m - ' )  
Secchi d i s k  depth; nega t i ve  values: Secchi o l  bottom (m) 
I n  s i t u  e x t i n c t i o n  c o e f f i c i e n t  for l i g h t  (m- ) -- 
Percent o f  i n c i d e n t  l i g h t  u p w e l l i n g  a t  0.2 : 
Tota l  i n o r g a n i c  carbon concen t ra t i gn  ( uM-L- ) 
Ch lo rophy l l - a  concent ra t ion,  mg-m- 

Rate o f  p h y t ~ p l a n k t o n ~ p h o t o s y n ~ h e s i s  a t  s a t u r a t i n g  i r r a d i a n c e s  pe r  u n i t  o f  
c h l o r o p h y l l  (mg C-h r -  .mg c h l -  ) 
Slope o f  qhytop lanktpn ghotosynthes is  vs l i g h t  curve a t  i r r a d i a n c e s  c l o s e  t o  zero  (mg 
C-mg c h l -  = E i n s t e i n -  om ) 

STA Loca t i on  Date Time Depth Temp pH 02 %02 Cond Secchi e %upw TIC Chl PI a 

85-001 BIG LAKE 13-Jun-85 --:-- 2.0 7.8 
85-002 SKIDOO LAKE 13-Jun-85 --:-- 3.0 7.1 
85-003 NRC CHANNEL 13-Jun-85 --:-- 8.7 
85-004 SOUTH LAKE 13-Jun-85 --:-- 3.0 7.3 
85-005 SOUTH LAKE BAY 13-Jun-85 --:-- 3.0 7.5 
85-006 EAST CHANNEL 13-Jun-85 --:-- 8.7 
85-007 BOOT LAKE 15-Jun-85 --:-- 3.0 7.5 
85-008 EAST CHANNEL 15-Jun-85 --:-- 8.9 
85-009 BIG LAKE 18-Jun-85 08:10 1.3 10.2 
85-010 NRC CHANNEL 18-Jun-85 08:45 10.5 
85-011 SKIDOO LAKE 18-Jun-85 09:05 2.0 9.7 
85-012 SOUTH LAKE RAY 18-Jun-85 09:33 2.0 10.5 
85-013 SOUTH LAKE 18-Jun-85 10:OO 2.0 10.2 
85-014 EAST CHANNEL 18-Jun-85 10:36 10.6 
85-015 BIG LAKE 23-Jun-85 08:10 1.0 12.6 
85-016 NRC CHANNEL 23-Jun-85 08:44 12.5 
85-017 SKIDOO LAKE 23-Jun-85 09:OO 2.0 15.1 
85-018 SOUTH LAKE RAY 23-Jun-85 09:30 2.0 16.3 
85-019 SOUTH LAKE 23-Jun-85 09:55 2.3 16.1 
85-020 EAST CHANNEL 23-Jun-85 10:40 12.7 
85-021 SOllTH LAKE RAY 24-Jun-85 --:-- 
85-022 SOUTH LAKE 24-Jun-85 --:-- 
85-023 SKIDOO LAKE 24-Jun-85 --:-- 
85-024 RIG LAKE 28-Jun-85 08:09 1.0 14.6 
85-025 NRC CHANNEL 28-Jun-85 08:41 14.6 
85-026 SKIDOO LAKE 28-Jun-85 08:53 1.5 15.1 
85-027 SOUTH LAKE RAY 28-Jun-85 09:15 1.5 16.6 
85-028 SOUTH LAKE 28-Jun-85 09:41 2.5 16.7 
85-029 EAST CHANNEL 28-Jun-85 10:22 14.7 
85-030 KUK LAKE 10 01-Jul-85 08:05 1.5 11.6 
85-031 KUK LAKE 18 01-Jul-85 09:00 2.1 4.5 
85-032 KUK LAKE 14 01-Jul-85 09:45 2.1 11.1 
85-033 KUK LAKE 33 01-Jul-85 10:25 2.5 8.9 
85-034 KUK LAKE 28 01-Jul-85 11:07 7.0 7.5 
85-035 KUK LAKE 7 01-Jul-85 11:56 2.5 3.8 
85-036 BIG LAKE 0 3 - J u ~  -85 09:25 3.8 16.2 
85-037 NRC CHANNEL 03-Jul-85 10:07 15.5 
85-038 SKIDOO LAKE 03-Jul-85 10:26 2.0 16.7 
85-039 SOUTH LAKE RAY 03-Jul-85 10:55 1.7 17.5 
85-040 SOUTH LAKE 03-Jul-85 11: 18 2.2 17.5 
85-041 EAST CHANNEL 03-Jul-85 12:05 15.7 
85-042 SOUTH LAKE BAYD 10-Jul-85 12:OO 1.5 16.8 
85-043 SOUTH LAKE BAYC 10-Jul-85 12:20 1.9 17.2 
85-044 SOUTH LAKE R 10-Jul-85 12:40 2.1 16.1 
85-045 SOllTH LAKE A 10-Jul-85 13:00 1.4 16.4 
85-046 BIG LAKE 15-Jul-85 09:22 2.5 12.2 
85-047 NRC CHANNEL 15-Jul-85 09:56 13.5 
85-048 SKIDOO LAKE 15-Jul-85 10:15 1.5 12.6 
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Appendix 1. Cont'd. 

STA Loca t ion  Date Time Depth Temp pH O2 %02 Cond Secchi e %upw TIC Chl a 

85-049 SOUTH LAKE RAY 15-Jul-85 10:55 2.1 12.3 
85-050 SOUTH LAKE 15-Jul-85 11:15 3.8 12.7 
85-051 EAST CHANNEL 15-Jul-85 12:06 13.7 
85-052 KUK BAY 18-Jul-85 10:05 3.0 6.1 
85-053 KUK LAKE 10 18-Jul-85 --:-- 1.5 6.8 
85-054 KUK LAKE 18 18-Jul-85 --:-- 1.1 7.7 
85-055 KUK LAKE 14 18-Jul-85 --:-- 1.8 7.7 
85-056 KUK LAKE 7 18-Jul-85 --:-- 1.9 8.0 
85-057 KUK LAKE 28 18-Jul-85 13:47 5.2 8.5 
85-058 SOUTH LAKE A 23-Jul-85 11:30 11.2 
85-059 SOUTH LAKE BAYC 23-Jul-85 12:40 11.3 
85-060 SOUTH LAKE. BAYO 23-Ju1-85 13:30 11.5 
85-061 SOUTH LAKE B 23-Jul-85 14:30 12.1 
85-062 BIG LAKE 29-Jul-85 09:OO 2.7 13.8 
85-063 NRC CHANNEL 29-Jul-85 09:30 14.0 
85-064 SKIOOO LAKE 29-Jul-85 09:45 2.0 13.6 
85-065 SOUTH LAKE BAY 29-Jul-85 10:15 1.8 13.9 
85-066 SOUTH LAKE 29-Ju1-85 10:35 3.5 13.6 
85-067 EAST CHANNEL 29-Jul-85 11:15 14.0 
85-068 KUK BAY 31-Jul-85 09:30 4.0 8.1 
85-069 KUK LAKE 10 31-Jul-85 10:15 1.4 9.6 
85-070 KUK LAKE 18 31-Jul-85 10:50 1.8 10.0 
85-071 KUK LAKE 14 31-Jul-85 11:30 2.5 9.8 
85-072 KUK LAKE 7 31-Jul-85 12:OO 3.0 10.0 
85-073 KUK LAKE 28 31-Jul-85 12:25 7.0 10.0 
85-074 SOUTH LAKE BAYO 05-Aug-85 09:15 1.0 13.0 
85-075 SOUTH LAKE BAYC 05-Aug-85 10:07 1.0 13.7 
85-076SOUTHLAKER 05-Aug-8510:501.2 13.7 
85-077 SOUTH LAKE A 05-Aug-85 11:20 1.0 13.7 
85-078 BIG LAKE 13-Aug-85 09:OO 2.6 14.2 
85-079 NRC CHANNEL 13-Aug-85 10:OO 14.7 
85-080 SKIDOO LAKE 13-Aug-85 10:30 1.4 13.1 
85-081 SOUTH LAKE BAY 13-Aug-85 11:15 1.4 13.8 
85-082 SOUTH LAKE 13-Aug-85 12:OO 3.0 13.8 
85-083 EAST CHANNEL 13-Aug-85 13:00 14.7 
85-084 KUK BAY 15-Aug-85 09:09 1.8 8.5 
85-085 KUK LAKE 10 15-Aug-85 09:53 1.3 9.4 
85-086 KUK LAKE 18 15-Aug-85 10:28 3.5 10.0 
85-087 KUK LAKE 7 15-Aug-85 11:02 1.7 10.2 
85-088 KUK LAKE 14 15-Aug-85 11:35 1.5 9.6 
85-089 KUK LAKE 28 15-Aug-85 12:15 6.0 10.4 
85-090 SOUTH LAKE AB 20-Aug-85 12:05 1.3 11.2 
85-091 SOUTH LAKE BAYO 20-Aug-85 12:30 0.8 11.2 
85-092 SOUTH LAKE BAYC 20-Aug-85 12:55 1.0 11.4 
85-093 KUK LAKE 28 27-Aug-85 15:15 5.0 8.7 
85-094 KUK LAKE 14 27-Aug-85 16:07 1.8 7.6 
85-095 KUK LAKE 7 27-Aug-85 16:40 2.8 7.7 
85-096 KUK LAKE 18 27-Aug-85 17:12 4.4 7.8 
85-097 KUK LAKE 10 27-AUY-85 17-:45 1.8 7.2 
85-098 KUK BAY 27-Aug-85 18:17 3.6 6.5 
85-099 BIG LAKE 29-Aug-85 09:40 1.6 11.7 
85-100 SKIDOO LAKE 29-Aug-85 10:35 0.6 11.1 
85-101 NRC CHANNEL 29-Aug-85 l l : O 8  12.3 
85-102 SOUTH LAKE BAY 29-Aug-85 11:25 1.1 11.8 
85-103 SOUTH LAKE 29-Aug-85 11:45 2.0 11.8 
85-104 EAST CHANNEL 29-Aug-85 12:25 12.5 
85-105 EAST CHANNEL 04-Sep-85 09:40 12.0 
85-106 KUK BAY 07-Sep-85 10:OO 4.0 3.7 
85-107 KUK LAKE 10 07-Sep-85 10:37 1.6 4.3 
85-108 KUK LAKE 18 07-Sep-85 1 1 : l O  2.9 5.2 
85-109 KUK LAKE 7 07-Sep-85 11:40 3.1 5.4 
85-110 KUK LAKE 14 07-Sep-85 12:05 1.9 4.7 
85-111 KUK LAKE 28 07-Sep-85 12:25 6.3 6.5 
85-112 SKIDOO LAKE 10-Sep-85 09:22 1.2 8.0 
85-113 BIG LAKE 10-Sep-85 1U:U3 1.8 9.4 
85-114 NRC CHANNEL 10-Sep-85 10:26 10.3 
85-115 SOUTH LAKE BAY 10-Sep-85 10:49 1.3 8.1 
85-116 SOUTH LAKE 10-Sep-85 11:13 3.0 8.6 
85-117 EAST CHANNEL 10-Sep-85 12:OO 10.5 
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Appendix 1. Cont'd. 

STA Loca t ion  

85-118 KUK BAY 
85-119 KUK LAKE 10 
85-120 KUK LAKE 18 
85-121 KUK LAKE 7 
85-122 KUK LAKE 14 
85-123 KUK LAKE 28 
85-124 EAST CHANNEL 
86-001 SOUTH LAKE BAY 
86-002 SOUTH LAKE 
86-003 SKIDOO LAKE 
86-004 NRC CHANNEL 
86-005 NRC LAKE 
86-006 EAST CHANNEL 
86-007 EAST CHANNEL 
86-008 SOUTH LAKE BAY 
86-009 SOUTH LAKE 
86-010 NEW LAKE 
86-011 SKIDOO LAKE 
86-012 NRC CHANNEL 
86-013 NHC LAKE 
86-014 EAST CHANNEL 
86-015 SOUTH LAKE BAY 
86-016 SOUTH LAKE 
86-017 NEW LAKE 
86-018 SKIDOO LAKE 
86-019 NRC CHANNEL 
86-020 NRC LAKE 
86-021 EAST CHANNEL 
86-022 SOUTH LAKE BAY 
86-023 SOUTH LAKE 
86-024 NEW LAKE 
86-025 SKIDOO LAKE 
86-026 NRC CHANNEL 
86-027 NHC LAKE 
86-028 EAST CHANNEL 
86-029 KUK LAKE 10 
86-030 NOELL LAKE 
86-031 SOUTH LAKE RAY 
86-032 SOUTH LAKE 
86-033 NEW LAKE 
86-034 SKIDOO LAKE 
86-035 NRC LAKE 
86-036 NRC CHANNEL 
86-037 KUK LAKE 10 
86-038 NOELL LAKE 
86-039 SOUTH LAKE 
86-040 NRC LAKE 
86-041 SOUTH LAKE 
86-042 NRC LAKE 
86-043 SOUTH LAKE 
86-044 NRC LAKE 
86-045 NOELL LAKE 
86-046 KUK LAKE 10 
86-047 KUK LAKE 18 
86-048 KUK LAKE 18 
86-049 KUK LAKE 10 
86-050 NOELL LAKE 
86-051 SOUTH LAKE BAY 
86-052 SOUTH LAKE 
86-053 NEW LAKE 
86-054 SKIDOO LAKE 
86-055 NRC CHANNEL 
86-056 NRC LAKE 
86-057 EAST CHANNEL 
86-058 NOELL LAKE 
86-059 KUK LAKE 18 
86-060 KUK LAKE 10 
86-061 KUK LAKE 18 
86-062 KUK LAKE 18 

Date Time Depth Temp pH O2 %02 Cond Secchi e %upw TIC Chl ~k a 

12-Sep-85 10:35 3.6 3.7 8.5 13.0 98 25200 2.00 0.87 6.1 1638 1.3 1.42 3.64 
12-Sep-85 11:14 1.9 4.2 8.2 12.4 95 146 -1.95 0.80 7.2 844 5.3 0.56 0.82 
12-Sep-85 11:40 1.9 4.8 8.7 12.3 96 157 -1.90 0.66 3.0 1194 3.1 0.84 0.65 
12-Sep-85 12:05 1.9 5.0 8.4 12.3 96 126 -1.90 0.63 2.6 1019 3.9 0.64 0.98 
12-Sep-85 12:36 1.8 4.7 8.4 13.3 103 124 -1.80 0.78 5.1 996 4.4 0.74 0.48 
12-Sep-85 13:lO 4.2 6.1 8.6 11.7 94 183 -4.20 0.49 2.8 1453 1.8 0.63 0.80 
16-Sep-85 10:35 7.0 -0.90 1705 
12-Jun-86 09:30 4.1 4.1 8.1 9.6 73 197 0.15 6.93 18.7 1506 1.2 
12-Jun-86 09:50 4.1 3.7 7.9 10.0 76 197 0.15 7.20 31.2 1497 0.9 
12-Jun-86 10:13 4.1 6.2 8.2 10.1 82 208 0.15 8.04 17.6 1525 1.0 
12-Jun-86 10:32 7.5 8.3 10.0 83 205 -0.90 1715 1.5 
12-Jun-86 11:12 1.6 4.1 8.0 8.7 67 316 0.90 1.54 5.7 2129 6.0 1.37 1.42 
12-Jun-86 12:lO 7.9 8.2 10.4 88 206 -0.90 1691 1.3 
13-Jun-86 16:45 -0.90 
16-Jun-86 09:05 3.2 12.8 7.7 9.6 91 214 0.15 5.80 16.7 1549 1.0 2.57 1.90 
16-Jun-86 09:30 3.2 11.5 8.0 9.2 84 210 0.20 5.46 21.9 1521 0.7 1.63 2.13 
16-Jun-86 09:55 3.6 11.5 7.7 9.6 88 220 0.25 5.09 12.5 1482 1.5 1.85 2.21 
16-Jun-86 10:12 3.4 12.6 8.1 9.6 90 222 0.20 5.82 15.2 1476 1.1 1.99 2.05 
16-Jun-86 10:30 9.6 8.3 10.4 91 204 -0.90 1644 0.8 3.05 2.81 
16-Jun-86 10:53 1.5 13.5 8.0 9.3 89 335 1.20 1.13 2.9 2214 9.0 1.34 1.32 
16-Jun-86 12:12 9.6 7.6 10.5 92 205 -0.90 1515 0.6 
23-Jun-86 08:39 2.5 18.7 8.1 9.1 98 243 0.60 3.17 13.3 1607 4.4 1.82 1.11 
23-Jun-86 09:32 2.3 18.3 8.2 9.3 99 240 0.56 3.21 12.0 1617 6.2 1.82 1.08 
23-Jun-86 09:56 2.4 17.7 8.2 8.7 91 249 0.75 2.53 9.5 1583 5.3 2.67 1.52 
23-Jun-86 10:14 2.2 17.7 8.3 9.3 98 254 0.68 2.59 9.4 1619 5.1 2.03 0.99 
23-Jun-86 10:34 14.1 8.3 9.9 96 232 -0.90 1563 1.6 3.46 1.40 
23-Jun-86 11:OO 0.9 19.3 8.0 9.3 101 401 0.99 3.5 2385 5.8 1.72 1.31 
23-Jun-86 11:45 14.1 8.0 10.5 102 231 -0.90 1570 1.7 
30-Jun-86 09:20 2.1 15.9 7.8 235 0.90 2.22 7.5 1588 8.2 1.60 1.21 
30-Jun-86 09:40 2.8 15.6 7.6 240 0.78 2.68 8.6 1500 11.8 1.58 1.13 
30-Jun-86 10:lO 2.3 15.7 8.2 249 0.60 2.73 9.5 1398 5.8 1.24 1.36 
30-Jun-86 10:30 2.4 15.1 8.2 255 0.45 2.99 10.5 1438 6.2 1.58 1.52 
30-Jun-86 10:49 15.4 8.2 239 -0.90 1451 1.4 2.21 1.50 
30-Jun-86 1 1 : l O  1.2 18.4 8.0 405 -1.20 0.93 3.4 2488 3.4 3.69 1.90 

-30-Jun-86 12:OO 15.6 8.0 238 -0.90 1588 1.2 
02-Jul-86 UY:40 1.6 2.4 7.8 12.6 92 72 -1.60 0.90 3.1 691 3.3 0.83 0.95 
02-Jul-86 11:50 5.0 5.4 7.6 14.8 117 47 -5.00 0.45 1.6 342 1.1 0.35 0.56 
0 4 - J u ~  -86 --: -- 15.5 8.2 9.2 92 249 -0.90 
04-Jul-86 --:-- 14.6 8.1 8.9 88 248 -0.90 
04-Jul-86 --: -- 15.0 8.2 9.3 92 250 -0.90 
04-Jul-86 --:-- 14.7 8.2 9.3 92 249-0.90 
04-Jul-86 --: -- 17.0 8.7 10.2 106 390 -0.90 
04-Jul-86 --:-- 14.6 8.1 9.4 92 218 -0.90 
07-Jul-86 10:20 1.7 7.9 7.6 12.5 105 90 -1.75 0.74 3.0 480 2.2 0.59 0.58 
0 7 - J u ~  -86 12:05 5.5 9.8 7.7 12.2 108 62 -5.50 0.36 1.4 389 2.1 0.26 0.23 
10-Jul-86 09:20 1.8 17.6 8.3 9.0 94 263 1.50 
10-Jul-86 09:48 0.7 19.0 9.4 12.6 136 328 -0.70 
10-Jul-86 13:45 2.4 17.1 8.1 9.4 97 258 1.55 
10-Jul-86 14:21 18.7 9.5 12.6 135 322 -0.90 
10-Jul-86 17:30 2.0 16.0 8.0 8.9 90 262 1.30 
10-Jul-86 1 8 ~ 0 8  18.0 9.6 12.0 127 324 -0.90 
14-Jul-86 09:05 4.6 -4.60 0.40 1.7 317 3.1 0.23 0.29 
14-Jul-86 10:30 1.6 -1.60 0.78 5.0 520 0.7 7.17 6.10 
14-Jul-86 1 1 : l O  2.3 2.20 0.80 5.5 1195 5.9 
15-Jul-86 12:50 3.5 5.4 8.0 12.8 101 115 -0.90 1193 0.67 0.51 
15-Jul-86 13:30 1.0 11.7 8.0 10.5 97 91 -0.90 
15-Jul-86 14:30 5.7 13.7 7.6 10.7 103 50 5.00 
17-Jul-86 09:06 2.3 17.8 8.3 8.7 92 272 2.10 1.33 4.6 1909 2.7 1.11 0.65 
17-Jul-86 09:28 3.3 17.6 8.2 8.8 92 267 1.40 1.51 6.4 1896 4.3 1.40 1.00 
17-Jul-86 1O:OO 2.6 17.1 8.3 8.8 91 249 0.27 3.59 19.4 1755 4.9 1.92 1.46 
17-Jul-86 10:17 2.4 16.9 8.3 8.6 89 249 0.25 4.42 20.4 1723 5.4 2.04 1.37 
17-Jul-86 10:45 16.6 8.1 9.0 92 222 -0.90 1674 0.4 
17-Jul-86 11:05 1.2 19.6 9.6 12.1 132 285 -1.20 0.98 5.7 1088 2.0 0.84 0.61 
17-Jul-86 12:05 16.8 8.1 8.9 92 233 -0.90 1745 0.7 
29-Jul-86 09:OU 3.0 11.8 10.1 93 48 -3.00 0.40 2.5 380 1.2 0.86 0.98 
29-Jul-86 10:54 4.2 10.6 11.2 101 159 2.50 0.66 3.7 1303 3.2 2.16 1.83 
29-Jul-86 11:35 1.6 9.9 10.7 95 105 0.85 1.6810.2 735 9.21.531.46 
24-Jul-86 12:lO 2.9 10.9 8.3 11.0 100 160 -0.90 
2 5 - J u ~  -86 --: -- 11.5 2.20 0.82 



Appendix 1. Cont'd. 

STA Loca t ion  

86-063 KUK LAKE 18 
86-064 SOIJTH LAKE 
86-065 SOUTH LAKE BAY 
86-066 SOUTH LAKE 
86-067 NEW LAKE 
86-068 SKIDOO LAKE 
86-069 NRC CHANNEL 
86-070 NRC LAKE 
86-071 EAST CHANNEL 
86-072 NRC LAKE 
86-073 SKIDOO LAKE C 
86-074 STRANGE BAY .C 
86-075 SOUTH LAKE 
86-076 SOUTH LAKE BAY 
86-077 SOUTH LAKE C 
86-078 KUK LAKE 18 
86-079 KUK LAKE 10 
86-080 NOELL LAKE 
86-081 SOUTH LAKE BAY 
86-082 SOUTH LAKE 
86-083 NEW LAKE 
86-084 SKIDOO LAKE 
86-085 NRC CHANNEL 
86-086 NRC LAKE 
86-087 EAST CHANNEL 
86-088 KUK LAKE 18 
86-089 NOELL LAKE 
86-090 KUK LAKE 10 
86-091 KUK LAKE 18 
86-092 SOUTH LAKE BAY 
86-093 SOUTH LAKE 
86-094 NEW LAKE 
86-095 SKIDOO LAKE 
86-096 NRC CHANNEL 
86-097 NRC LAKE 
86-098 EAST CHANNEL 
96-099 SOUTH LAKE BAY 
86-100 SOUTH LAKE 
86-101 SKIDOO LAKE 
86-102 NEW LAKE 
86-103 NKC CHANNEL 
86-104 NRC LAKE 
86-105 NOELL LAKE 
86-106 KUK LAKE 10 
86-107 KUK LAKE 18 
86-108 SOUTH LAKE BAY 
86-109 SOUTH LAKE 
86-110 NEW LAKE 
86-111 SKIDOO LAKE 
86-112 NKC CHANNEL 
86-113 NRC LAKE 
86-114 EAST CHANNEL 
86-115 SOUTH LAKE BAY 
86-116 STRANGE BAY C 
86-117 SOUTH LAKE 
86-118 NEW LAKE 
86-119 SKIDOO LAKE 
86-120 NRC CHANNEL 
86-121 NRC LAKE 
86-122 LAKE 274 
86-123 LAKE 522 
86-501 STRANGE BAY A 
86-502 STRANGE BAY B 
86-503 STRANGE BAY C 
86-504 STRANGE BAY D 
86-505 SOUTH LAKE A 
86-506 SOUTH LAKE B 
86-507 SOUTH LAKE C 
86-508 SOUTH LAKE D 

- 

Date Time Depth Temp pH O2 %02 

08-Aug-86 --:-- 2.9 12.0 8.4 9.7 90 
28-Jul-86 --:-- 2.5 14.0 8.3 9.3 90 
05-Aug-86 09:18 1.8 16.8 8.7 8.8 91  
05-Aug-86 0 9 ~ 5 5  1.9 16.1 8.2 9.3 94 
05-Aug-86 10:30 2.3 16.3 8.3 8.9 91 
05-Aug-86 10:49 1.6 16.3 8.3 8.5 87 
05-Aug-86 11:24 16.2 7.8 8.9 91  
05-Aug-86 11:45 1.1 17.4 10.0 11.0 115 
05-Aug-86 12:48 16.2 8.1 10.1 103 
11-AUY-86 --:-- 1.0 19.6 10.6 12.8 140 
11-Aug-86 --:-- 1.8 19.3 8.4 9.2 100 
11-Aug-86 --:-- 1.0 18.7 8.1 9.3 100 
11-Aug-86 --:-- 3.0 18.5 8.6 9.2 98 
11-Aug-86 --:-- 2.0 18.7 8.5 9.8 105 
11-Aug-86 --:-- 
13-Aug-86 11:45 3.8 13.1 8.5 9.7 92 
13-Aug-86 12:45 1.5 13.1 7.9 10.4 99 
13-Aug-86 13:50 6.8 14.9 7.9 9.7 96 
18-Aug-86 09:12 1.5 14.2 9.0 12.5 122 
18-Aug-86 09:42 2.2 14.4 8.3 11.0 108 
18-Aug-86 10:14 2.3 13.9 8.4 11.0 106 
18-Aug-86 10:40 2.2 13.9 8.3 11.1 107 
18-Aug-86 11:13 15.1 8.1 10.5 104 
18-Aug-86 11:51 1.1 14.7 10.5 13.2 130 
18-Aug-86 13:OO 1.9 15.2 7.9 10.8 108 
19-Aug-86 14:30 1.2 10.4 8.5 13.0 116 
25-Aug-86 10:45 5.5 9.7 7.9 12.9 113 
25-Aug-86 12:OO 1.5 4.3 8.2 14.6 112 
25-Aug-86 12:35 3.7 5.6 8.4 14.5 115 
28-Aug-86 09:30 1.7 8.3 9.0 14.5 123 
28-Aug-86 09:58 3.2 8.6 8.2 13.4 115 
28-Aug-86 10:36 2.7 8.3 8.2 12.1 103 
28-Aug-86 11:03 2.0 7.9 8.6 13.0 110 
28-Aug-86 11:32 10.3 8.1 12.7 113 
28-Aug-86 11:49 1.0 8.4 10.4 15.1 129 
28-Aug-86 12:54 10.4 8.1 12.1 108 
01-Sep-86 09:30 1.4 9.2 9.2 12.6 110 
01-Sep-86 11 :OO 2.9 8.9 8.5 10.8 93 
01-Sep-86 --:-- 1.6 9.0 8.4 10.8 93 
01-Sep-86 --:-- 1.8 9.1 8.3 10.8 94 
01-Sep-86 --:-- 10.5 8.2 10.2 91  
01-Sep-86 --:-- 0.9 10.3 10.1 12.8 114 
04-Sep-86 09:lO 5.5 9.1 7.6 11.1 96 
04-Sep-86 10:15 1.5 7.2 7.9 12.4 103 
04-Sep-86 1 1 : l O  4.5 6.9 8.5 12.5 103 
07-Sep-86 11:25 1.4 12.1 9.1 12.6 117 
07-Sep-86 11:40 2.8 11.6 8.6 11.6 107 
07-Sep-86 12:30 1.8 11.5 8.6 11.6 106 
07-Sep-86 12:55 1.5 11.9 8.6 11.4 106 
07-Sep-86 13:20 12.2 8.3 10.4 97 
07-Sep-86 13:43 13.5 9.8 11.8 113 
07-Sep-86 14:20 12.3 8.2 10.5 98 
09-Sep-86 11 :OO 12.4 9.2 11.8 110 
09-Sep-86 11:15 11.7 8.6 12.7 117 
09-Sep-86 --:-- 11.6 8.7 11.2 103 
09-Sep-86 --:-- 11.6 8.7 11.2 103 
09-Sep-86 --:-- 11.7 8.8 11.2 103 
09-Sep-86 --:-- 12.3 8.4 11.2 105 
09-Sep-86 --:-- 11.0 9.9 10.8 98 
09-Sep-86 --:-- 10.5 9.9 11.8 106 
09-Sep-86 --:-- 11.0 9.5 13.5 122 
18-Jun-86 --:-- 1.8 
18-Jun-86 --:-- 1.8 
18-Jun-86 --:-- 2.3 
18-Jun-86 --:-- 2.3 
18-Jun-86 --:-- 1.8 
18-Jun-86 --:-- 1.9 
18-Jun-86 --:-- 2.3 
18-Jun-86 --:-- 2.4 

Cond Secchi e Xupw TIC Chl PR a 

172 2.00 
274 -0.90 
300 -1.78 1.32 2.6 1976 3.6 1.11 0.75 
279 -1.92 1.03 3.0 1878 3.1 0.86 0.97 
261 0.50 2.25 14.6 1780 6.2 0.94 1.15 
262 0.29 3.53 16.7 1805 4.7 1.38 1.41 
256 -0.90 1735 1.1 2.73 1.24 
294 -1.05 0.97 3.1 739 2.1 1.28 0.94 
261 -0.90 1799 0.9 
306 -0.90 
273 -0.90 
295 -0.90 
286 2.00 
284 -2.00 

0.20 
172 2.10 0.69 3.7 4.0 
122 0.45 3.29 14.0 25.5 

52 -6.80 0.34 1.1 
269 -1.75 0.98 3.0 1792 4.2 0.85 0.97 
272 0.78 1.68 9.8 1896 3.8 1.58 1.06 
258 0.41 2.59 13.9 1730 5.0 1.42 1.35 
263 0.30 3.11 47.3 1680 5.7 1.19 1.33 
271 -0.90 1820 0.8 2.48 2.61 
286 -1.10 1.05 2.9 799 2.0 0.49 0.41 
275 -1.85 1922 0.6 
168 -1.20 1.36 3.9 

49 -5.50 0.42 2.6 373 1.4 0.70 0.95 
114 0.35 3.85 11.8 785 46.5 1.40 2.09 
162 1.40 1.15 5.9 1349 4.6 1.40 1.55 
258 -1.75 1.03 3.2 1725 3.0 0.71 0.88 
277 0.35 3.10 17.2 1880 4.4 1.13 1.54 
271 0.25 4.20 20.0 1765 4.1 1.23 1.55 
270 0.18 6.36 20.6 1772 3.1 1.32 1.11 
279 -0.90 1870 1.6 1.43 2.50 
272 -1.01 1.17 877 3.1 0.67 1.14 
281 -0.90 1889 1.6 
251 -1.40 1.09 3.3 
274 0.55 2.33 12.3 
270 0.30 4.09 19.2 
266 0.40 2.87 16.0 
263 -0.90 
264 -0.90 

45 -5.50 0.52 0.8 347 1.6 0.71 0.96 
119 0.50 3.12 14.1 738 42.1 1.54 2.41 
162 2.00 0.81 5.7 1243 3.6 1.45 1.34 
249 -1.40 1.00 5.0 1615 3.6 
275 1.00 1.54 9.2 1861 3.3 
265 0.82 1.63 10.7 1742 4.6 
275 0.70 2.18 14.9 1764 4.8 
270 -0.90 1757 2.5 
276 -0.90 1118 1.8 
273 -0.90 1745 2.6 
247 -0.90 
269 -0.90 
276 -0.90 
268 -0.90 
276 -0.90 
278 -0.90 
280 -0.90 
141 -0.90 
170 -0.90 

0.25 5.39 16.0 
0.27 
0.27 
0.27 
0.26 
0.27 
0.27 
0.27 
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Appendix 1. Cont'd. 

STA Loca t ion  Date Time Depth Temp pH 02 %02 Cond Secchi e %up" TIC Chl P/?I a 

86-509 STRANGE BAY A 20-Jun-86 --:-- 1.6 
86-510 STRANGE BAY B 20-Jun-86 --:-- 1.6 
86-511 STRANGE BAY C 20-Jun-86 --:-- 2.2 
86-512 STHANGE BAY D 20-Jun-86 --:-- 2.0 
86-513 SOUTH LAKE A 20-Jun-86 --:-- 1.5 
86-514 SOUTH LAKE 8 20-Jun-86 10:55 1.6 
86-515 SOUTH LAKE C 20-Jun-86 11:05 2.0 
86-516 SOUTH LAKE U 20-Jun-86 11:18 2.1 
86-517 SKIDOO LAKE C 20-Jun-86 11:45 2.2 
86-518 SKIDOO LAKE D 20-Jun-86 11:58 2.1 
86-519 SKIDOO LAKE A 20-Jun-86 12:07 1.6 
86-520 SKI1)OO LAKE B 20-Jun-86 12:27 1.6 
86-521 STRANGE BAY A 25-Jun-86 11:25 1.3 14.0 
86-522 STHANGE BAY C 25-Jun-86 12:04 1.9 
86-523 SOUTH LAKE A 25-Jun-86 --:-- 1.5 
86-524 SOUTH LAKE C 25-Jun-86 14:25 1.8 
86-525 SOUTH LAKE C 03-Jul-86 10:lO 2.0 14.4 
86-526 STRANGE BAY C 03-Jul-86 --:-- 2.1 14.8 
86-527 STRANGE BAY A 03-Jul-86 --:-- 1.0 14.7 
86-528 SOUTH LAKE A 03-Jul-86 --:-- 1.0 14.5 
86-529 SOUTH LAKE 5 03-Jul-86 12:23 1.0 14.6 
86-530 SKIDOO LAKE A 03-Jul-86 --:-- 1.8 14.7 
86-531 NRC LAKE 03-Jul-86 13:30 0.8 16.8 
86-532 SOUTH LAKE C 03-Jul-86 14:30 2.2 15.0 
86-533 STRANGE BAY B 04-Jul-86 10:45 1.2 
86-534 SOUTH LAKE C 04-Jul-86 13:08 
86-535 SOUTH LAKE BAY 08-Jul-86 09:52 2.5 18.5 
86-536 SOUTH LAKE BAY2 08-Jul-86 10:15 1.5 
86-537 STRANGE BAY C 08-Jul-86 1D:40 1.6 18.5 
86-538 SOUTH LAKE 08-Jul-86 11:OO 2.9 18.2 
86-539 SOUTH LAKE 5 08-Jul-86 11:30 1.0 19.0 
86-540 SOUTH LAKE C 08-Jul-86 11:50 1.3 18.8 
86-541 SKIDOO LAKE C 08-Jul-86 14:30 1.9 18.8 
86-542 SOUTH LAKE CH 10-Jul-86 --:-- 1.3 
86-543 STRANGE BAY B 21-Jul-86 1 1 : l O  1.1 
86-544 STRANGE BAY C 21-Jul-86 --:-- 1.8 
86-545 SOUTH LAKE BAY 21-Jul-86 --:-- 1.4 
86-546 SOUTH LAKE C 21-Jul-86 --:-- 
86-547 SOUTH LAKE A 21-Jul-86 --:-- 
86-548 SKIDOO LAKE C 21-Jul-86 --: -- 
86-549 SKIDOO LAKE A 21-Jul-86 --:-- 
86-550 STRANGE BAY C 21-Jul-86 --:-- 15.6 
86-551 SOUTH LAKE 21-Jul-86 --:-- 3.8 15.6 
86-552 SKIDOO LAKE C 21-Jul-86 --:-- 2.0 15.3 
86-553 SOUTH LAKE C 23-Jul-86 --:-- 
86-554 SKIDOO LAKE C 23-Jul-86 --:-- 
86-555 SOUTH LAKE BAY 23-Jul-86 11:30 2.0 
86-556 SOUTH LAKE 23-Jul-86 12:43 3.6 
86-557 SOUTH LAKE C 23-Jul-86 13:15 1.5 
86-558 SOUTH LAKE 5 23-Jul-86 13:36 
86-559 STRANGE BAY C 06-Aug-86 10:49 1.2 
86-560 SOUTH LAKE 06-Aug-86 11:09 3.0 
86-561 SOUTH LAKE C 06-Aug-86 11:30 1.2 
86-562 SOUTH LAKE 5 06-Aug-86 11:48 0.6 
86-563 STRANGE BAY C 07-Aug-86 10:OO 1.1 
86-564 SOUTH LAKE A 08-Aug-86 14:OO 0.6 18.0 
86-565 SKIDOO LAKE C 08-Aug-86 --:-- 17.0 
86-566 SOUTH LAKE BAY 20-Aug-86 09:40 1.9 
86-567 SOUTH LAKE BAY2 20-Aug-86 10:05 0.8 
86-568 STHANGE BAY C 20-Aug-86 10:15 1.4 
86-569 SOUTH LAKE 20-Aug-86 --:-- 3.3 
86-570 SOUTH LAKE C 20-Aug-86 --:-- 1.4 
86-571 SOUTH LAKE 5 20-Aug-86 1 1 : l O  0.7 
86-572 SKIDOO LAKE C 20-Aug-86 --:-- 2.3 
86-573 SKIDOO LAKE 20-Aug-86 --:-- 2.2 
86-574 STRANGE BAY C 01-Sep-86 10:28 0.9 9.1 
86-575 SOUTH LAKE C 01-Sep-86 11:30 0.9 8.9 
86-576 SOUTH LAKE 5 01-Sep-86 12:00 0.3 9.2 
86-577 SKIDOO LAKE C 01-Sep-86 12:55 2.6 9.3 



Appendix 1. Cont'd. 

STA Locat ion Date Time Depth Temp pH O2 %02 Cond Secchi e %upw TIC Chl PR a 

86-567 SOUTH LAKE BAY2 20-Aug-86 10:05 0.8 
86-568 STRANGE BAY C 20-Aug-86 10:15 1.4 
86-569 SOUTH LAKE 20-Aug-86 --:-- 3.3 
86-570 SOUTH LAKE C 20-Aug-86 --:-- 1.4 
86-571 SOUTH LAKE 5 20-Aug-86 1 1 : l O  0.7 
86-572 SKIDOO LAKE C 20-Aug-86 --:-- 2.3 
86-573 SKIDOO LAKE 20-Aug-86 --:-- 2.2 
86-574 STRANGE BAY C 01-Sep-86 10:28 0.9 9.1 8.6 12.5 108 
86-575 SOUTH LAKE C 01-Sep-86 11:30 0.9 8.9 8.4 10.2 88 
86-576 SOUTH LAKE 5 01-Sep-86 12:OO 0.3 9.2 8.3 11.0 96 
86-577 SKIOOO LAKE.C 01-Sep-86 12:55 2.6 9.3 8.4 11.1 97 



Appendix 2. Summary o f  data  c o l l e c t e d  i n  1985 and 1986. Th is  appendix con ta ins  t h e  same da ta  as Appendix 
1, b u t  t h e  data  a re  so r ted  by l o c a t i o n  so t h a t  a l l  da ta  f o r  each l o c a t i o n  a re  together .  See 
t h e  legend t o  Appendix 1 f o r  t h e  key t o  t h e  column headings. 

STA Loca t i on  Date Time Depth Temp pH O2 %02 Cond Secchi e %upw TIC Chl PR a 

- 

85-001 BIG LAKE 
85-009 BIG LAKE 
85-015 RIG LAKE 
85-024 BIG LAKE 
85-036 BIG LAKE 
85-046 BIG LAKE 
85-062 RIG LAKE 
85-078 RIG LAKE 
85-099 RIG LAKE 
85-113 BIG LAKE 

85-007 ROOT LAKE 

85-006 EAST CHANNEL 
85-008 EAST CHANNEL 
85-014 EAST CHANNEL 
85-020 EAST CHANNEL 
85-029 EAST CHANNEL 
85-041 EAST CHANNEL 
85-051 EAST CHANNEL 
85-067 EAST CHANNEL 
85-083 EAST CHANNEL 
85-104 EAST CHANNEL 
85-105 EAST CHANNEL 
85-117 EAST CHANNEL 
85-124 EAST CHANNEL 

86-006 EAST CHANNEL 
86-007 EAST CHANNEL 
86-014 EAST CHANNEL 
86-021 EAST CHANNEL 
86-028 EAST CHANNEL 
86-057 EAST CHANNEL 
86-071 EAST CHANNEL 
86-087 EAST CHANNEL 
86-098 EAST CHANNEL 
86-114 EAST CHANNEL 

85-052 KUK RAY 
85-068 KUK RAY 
85-084 KIJK BAY 
85-098 KUK BAY 
85-106 KUK RAY 
85-118 KUK BAY 

85-035 KUK LAKE 7 
85-056 KUK LAKE 7 
85-072 KUK LAKE 7 
85-087 KUK LAKE 7 
85-095 KUK LAKE 7 
85-109 KUK LAKE 7 
85-121 KUK LAKE 7 

85-030 KlJK LAKE 10 
85-053 KUK LAKE 10 
85-069 KUK LAKE 10 
85-085 KUK LAKE 10 
85-097 KUK LAKE 10 
85-107 KUK LAKE 10 
85-119 KUK LAKE 10 

86-029 KUK LAKE 10 
86-037 KUK LAKE 10 
86-046 KlJK LAKE 10 
86-049 KUK LAKE 10 



Appendix 2. Cont'd. 

STA Loca t ion  

86-060 KUK LAKE 10 
86-079 KUK LAKE 10 
86-090 KUK LAKE 10 
86-106 KUK LAKE 10 

85-032 KUK LAKE 14 
85-055 KUK LAKE 14 
85-071 KUK LAKE 14 
85-088 KUK LAKE 14 
85-094 KUK LAKE 14 
85-110 KUK LAKE 14. 
85-122 KUK LAKE 14 

85-031 KUK LAKE 18 
85-054 KUK LAKE 18 
85-070 KUK LAKE 18 
85-086 KUK LAKE 18 
85-096 KUK LAKE 18 
85-108 KUK LAKE 18 
85-120 KUK LAKE 18 

86-047 KUK LAKE 18 
86-048 KUK LAKE 18 
06-059 KUK LAKE 18 
86-061 KUK LAKE 18 
86-062 KUK LAKE 18 
86-063 KUK LAKE 18 
86-078 KUK LAKE 18 
86-088 KUK LAKE 18 
86-091 KUK LAKE 18 
86-107 KUK LAKE 18 

85-034 KUK LAKE 28 
85-057 KUK LAKE 28 
85-073 KUK LAKE 28 
85-089 KUK LAKE 28 
85-093 KUK LAKE 28 
85-111 KUK LAKE 28 
85-123 KUK LAKE 28 

85-033 KUK LAKE 33 

86-122 LAKE 274 

86-123 LAKE 522 

86-010 NEW LAKE 
86-017 NEW LAKE 
86-024 NEW LAKE 
86-033 NEW LAKE 
86-053 NEW LAKE 
86-067 NEW LAKE 
86-083 NEW LAKE 
86-094 NEW LAKE 
86-102 NEW LAKE 
86-110 NEW LAKE 
86-118 NEW LAKE 

86-030 NOELL LAKE 
86-038 NOELL LAKE 
86-045 NOELL LAKE 
86-050 NOELL LAKE 
86-058 NOELL LAKE 
86-080 NOELL LAKE 
86-089 NOELL LAKE 
86-105 NOELL LAKE 

Date Time Depth Temp pH O2 %02 Cond Secchi e %upw T I C  Chl ~ l h  a 



Appendix 2. Cont'd. 

STA Loca t ion  

85-003 NRC CHANNEL 
85-010 NRC CHANNEL 
85-016 NRC CHANNEL 
85-025 NRC CHANNEL 
85-037 NRC CHANNEL 
85-047 NRC CHANNEL 
85-063 NRC CHANNEL 
85-079 NRC CHANNEL 
85-101 NRC CHANNEL 
85-114 NRC CHANNEL 

86-004 NRC CHANNEL 
86-012 NRC CHANNEL 
86-019 NRC CHANNEL 
86-026 NRC CHANNEL 
86-036 NRC CHANNEL 
86-055 NRC CHANNEL 
86-069 NRC CHANNEL 
86-085 NRC CHANNEL 
86-096 NRC CHANNEL 
86-103 NRC CHANNEL 
86-112 NRC CHANNEL 
86-120 NRC CHANNEL 

86-005 NRC LAKE 
86-013 NRC LAKE 
86-020 NRC LAKE 
86-027 NRC LAKE 
86-035 NRC LAKE 
86-040 NRC LAKE 
86-042 NRC LAKE 
86-044 NRC LAKE 
86-056 NRC LAKE 
86-070 NRC LAKE 
86-072 NRC LAKE 
86-086 NRC LAKE 
86-097 NRC LAKE 
86-104 NRC LAKE 
86-113 NRC LAKE 
86-121 NRC LAKE 
86-531 NRC LAKE 

85-002 SKIDOO LAKE 
85-011 SKIDOO LAKE 
85-017 SKIUOO LAKE 
85-023 SKIDOO LAKE 
85-026 SKIDOO LAKE 
85-038 SKIDOO LAKE 
85-048 SKIUOO LAKE 
85-064 SKIDOO LAKE 
85-080 SKIDOO LAKE 
85-100 SKIDOO LAKE 
85-112 SKIDOO LAKE 

86-003 SKIDOO LAKE 
86-011 SKIDOO LAKE 
86-018 SKIDOO LAKE 
86-025 SKIDOO LAKE 
86-034 SKIDOO LAKE 
86-054 SKIDOO LAKE 
86-068 SKIDOO LAKE 
86-084 SKIDOO LAKE 
86-095 SKIUOO LAKE 
86-101 SKIDOO LAKE 
86-111 SKIDOO LAKE 
86-119 SKIDOO LAKE 
86-573 SKI[lOO LAKE 

Date Time Depth Temp pH 02 %02 

- 

Cond Secchi e % u p ~  TIC Chl ~a a 



Appendix 2. Cont'd. 

STA Loca t i on  

86-519 SKIDOO LAKE A 
8b-530 SKIDOO LAKE A 
8k-549 SKIDOO LAKE A 

Rp-548 SKIDOO LAKE C 
8 -552 SKIDOO LAKE C 
8 -554 SKIDOO LAKE C 
8 -565 SKIDOO LAKE C 
8 f -572 SKIDOO LAKE C 
8 -577 SKIDOO LAKE C P 
81-518 SKIDOO LAKE D 

8 j -004 SOUTH LAKE 
8 -013 SOUTH LAKE 
8 -019 SOUTH LAKE 
8 1 -022 SOUTH LAKE 
8$-028 SOUTH LAKE 
85-040 SOUTH LAKE 
8$-050 SOUTH LAKE 
85-066 SOUTH LAKE 

86-002 SOUTH LAKE 
86-009 SOUTH LAKE 
8q-016 SOUTH LAKE 
86-023 SOUTH LAKE 

86-041 SOUTH LAKE 

86-064 SOUTH LAKE 
88-066 SOUTH LAKE 
88-075 SOUTH LAKE 
8q-082 SOUTH LAKE 
8fi-093 SOUTH LAKE 

88-100 SOUTH LAKE 
84-109 SOUTH LAKE 
84-117 SOUTH LAKE 
86-538 SOUTH LAKE 
89-551 SOUTH LAKE 

I 

86-558 SOUTH LAKE 5 
86-562 SOUTH LAKE 5 
84-571 SOUTH LAKE 5 
84-576 SOUTH LAKE 5 

I 
89-045 SOUTH LAKE A 
89-058 SOUTH LAKE A 
8q-077 SOUTH LAKE A 
84-505 SOUTH LAKE A 
86-513 SOUTH LAKE A 
84-523 SOUTH LAKE A 
86-528 SOUTH LAKE A 
86-547 SOUTH LAKE A 
86-564 SOUTH LAKE A 

Date Time Depth Temp pH O2 X02 Cond Secchi e Xupw TIC Chl a 
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Appendix 2. Cont'd. 

STA Loca t ion  Date Time Depth Temp pH O2 %02 Cond Secchi e %upw TIC Chl PR a 

85-090 SOUTH LAKE AB 20-Aug-85 12:05 1.3 11.2 8.7 10.0 91  259 1.00 1.53 7.2 

85-044 SOUTH LAKE B 10-Jul-85 12:40 2.1 16.1 8.2 9.6 97 267 0.90 1.67 7.6 
86-562 SOUTH LAKE 5 06-Aug-86 11:48 0.6 -0.60 2.19 
86-571 SOUTH LAKE 5 20-Aug-86 11:10 0.7 0.10 14.51 
86-576 SOUTH LAKE 5 01-Sep-86 12:OO 0.3 9.2 8.3 11.0 96 277 -0.35 

85-045 SOUTH LAKE A 10-Jul-85 13:OO 1.4 16.4 8.2 9.5 97 268 1.10 1.69 6.7 
85-058 SOUTH LAKE A 23-Jul-85 11:30 11.2 8.4 266 1.25 1.76 6.3 
85-077 SOUTH LAKE A 05-Aug-85 11:20 1.0 13.7 8.5 9.8 94 278 -1.00 1.56 4.4 
86-505 SOUTH LAKE.A 18-Jun-86 --:-- 1.8 0.26 
86-513 SOUTH LAKE A 20-Jun-86 --:-- 1.5 0.27 4.56 15.8 
86-523 SOUTH LAKE A 25-Jun-86 --:-- 1.5 0.85 2.76 4.6 
86-528 SOUTH LAKE A 03-Jul-86 --:-- 1.0 14.5 8.1 9.2 90 249 0.39 2.32 9.6 
86-547 SOUTH LAKE A 21-Jul-86 --:-- -0.90 1.71 3.6 
86-564 SOUTH LAKE A OR-Aug-86 14:OO 0.6 18.0 -0.90 1.34 3.3 

85-090 SOUTH LAKE AB 20-Aug-85 12:U5 1.3 11.2 8.7 10.0 91 259 1.00 1.53 7.2 

85-044 SOUTH LAKE H 10-Jul-85 12:40 2.1 16.1 8.2 9.6 97 267 0.90 1.67 7.6 
85-061 SOUTH LAKE B 23-Jul-85 14:30 12.1 8.2 10.0 93 270 1.41 4.4 
85-076 SOUTH LAKE B 05-Rug-85 10:50 1.2 13.7 8.4 9.8 94 278 -1.20 1.34 3.6 
86-506 SOUTH LAKE B 18-Jun-86 --:-- 1.9 0.27 
86-514 SOUTH LAKE 8 20-Jun-86 10:55 1.6 0.25 4.56 15.3 

85-005 SOUTH LAKE RAY 
85-012 SOUTH LAKE BAY 
85-018 SOUTH LAKE BAY 
85-021 SOUTH LAKE BAY 
85-027 SOUTH LAKE BAY 
85-039 SOUTH LAKE BAY 
85-049 SOUTH LAKE BAY 
85-065 SOUTH LAKE BAY 
85-081 SOUTH LAKE RAY 
85-102 SOUTH LAKE BAY 
85-115 SOUTH LAKE BAY 

86-001 SOUTH LAKE HAY 12-Jun-86 09:30 4.1 4.1 8.1 9.6 73 
86-008 SOUTH LAKE BAY 16-Jun-86 09:05 3.2 12.8 7.7 9.6 91 
86-015 SOUTH LAKE BAY 23-Jun-86 08:39 2.5 18.7 8.1 9.1 98 
86-022 SOUTH LAKE BAY 30-Jun-86 09:20 2.1 15.9 7.8 
86-031 SOUTH LAKE BAY 04-Jul-86 --:-- 15.5 8.2 9.2 92 
86-051 SOUTH LAKE BAY 17-Jul-86 09:06 2.3 17.8 8.3 8.7 92 
86-065 SOUTH LAKE BAY 05-Aug-86 09:18 1.8 16.8 8.7 8.8 91 
86-076 SOUTH LAKE BAY 11-Aug-86 --:-- 2.0 18.7 8.5 9.8 105 
86-081 SOUTH LAKE BAY 18-Aug-86 09:12 1.5 14.2 9.0 12.5 122 

86-092 SOUTH LAKE BAY 28-Aug-86 09:30 1.7 8.3 9.0 14.5 123 
86-099 SOUTH LAKE BAY 01-Sep-86 09:30 1.4 9.2 9.2 12.6 110 
86-108 SOUTH LAKE BAY 07-Sep-86 11:25 1.4 12.1 9.1 12.6 117 
86-115 SOUTH LAKE BAY 09-Sep-86 11 :OO 12.4 9.2 11.8 110 
86-535 SOUTH LAKE BAY 08-Jul-86 09: 52 2.5 18.5 8.1 10.5 112 
86-545 SOUTH LAKE BAY 21-Jul-86 --:-- 1.4 
86-555 SOUTH LAKE BAY 23-Jul-86 11:30 2.0 
86-566 SOUTH LAKE BAY 20-Aug-86 09:40 1.9 

86-536 SOUTH LAKE BAY2 08-Jul-86 10:15 1.5 
86-567 SOUTH LAKE BAY2 20-Aug-86 10:05 0.8 

85-043 SOUTH LAKE BAYC 10-Jul-85 12:20 1.9 17.2 8.2 10.0 104 
85-059 SOUTH LAKE BAYC 23-Jul-85 12:40 11.3 8.2 
85-075 SOUTH LAKE BAYC 05-Aug-85 10:07 1.0 13.7 8.6 9.9 95 
85-092 SOUTH LAKE BAYC 20-Aug-85 12:55 1.0 11.4 9.1 11.3 103 

85-042 SOUTH LAKE BAYD 10-Jul-85 12:OO 1.5 16.8 8.3 9.9 102 274 1.50 1.19 3.7 
85-060 SOUTH LAKE BAYD 23-Jul-85 13:30 11.5 8.6 10.3 94 273 -0.90 1.18 3.4 
85-074 SOUTH LAKE BAYD 05-Aug-85 09:15 1.0 13.0 8.8 10.7 102 270 -1.05 1.44 5.3 
85-091 SOUTH LAKE BAYD 20-Aug-85 12:30 0.8 11.2 9.0 11.5 105 234 -0.80 1.69 6.4 
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Date  Time Depth Temp pH 0 2  %02 Cond Secchi e %upw TIC Chl PI a 


