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ABSTRACT 

Ayles, H. A. 1976. Lake Whitefish (Coregonusclupeaformis 
(Mitchill» in Southern Indian Lake, Manitoba. Fish. 
Mar. Servo Res. Dev. Tech. Rep. 640: 28pp. 

The spawning and population characteristics of lake 
whitefish, (Coregonus clupeaformis), from Southern Indian Lake, 
are discussed. Whitefish spawn in shallow areas of rock and 
boulders. Temperature appears to trigger the spawning act. 
Whitefish(males and females) mature at an average age of 8.8 
years. Growth and condition are good for lake whitefish in 
most regions of this large and complex lake. Different year 
class strengths appear to exist. Mortality rates vary from 
0.43-0.70. The flow of the Churchill River through this lake 
has a strong influence on the productivity of the lake and 
therefore on the available commercial yield of whitefish. 
Commercial fishing of whitefish yields, on the average, 400,000 
kilograms per year. 

RESUME 

Ayles, H. A. 1976. Lake Whitefish 
(Mitchill» in Southern Indian 
Mar. Servo Res. Dev. Tech. 

(Coregonus clupeaformis 
Lake, Manitoba. Fish. 

Rep. 640: 28pp. 

On etudie les caracteristiques du frai et de la popu­
lation du grand coregone (Coregonus £lupeaformis) qui vit 
dans Ie lac Southern Indian. Le grand coregone fraye dans 
des eaux peu profondes garnies de roches et de galets. La 
temperature semble activer Ie frai. Les grands coregones 
(males et femelles) atteignent l'age adulte a 8.8 ans en 
moyenne. La croissance et l'~tat des grands coregones sont 
bons dans la plupart des r~gions de ce lac complexe et etendu. 
II semble y avoir des diff~rences de resistance a l'interieur 
d'une meme classe d'age. Les taux de mortalit~ varient entre 
0.43 et 0.70. Le courant de la riviere Churchill qui traverse 
ce lac exerce une forte influence sur la productivite du lac 
et, par cons~quent, sur Ie rendement de l'industrie du grand 
cor~gone. La peche industrielle du grand cor~gone rapporte 
une moyenne de 400,000 kg par an . 
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INTRODUCTION 

Southern Indian Lake is a large body of water on the 
Churchill River drainage in northern Manitoba (98 0 30'W, 57 0 

20'N). The lake is 2300 square kilometers in area with a 
tributary drainage area greater than 250,000 square kilometers. 
It lies in a shallow bedrock-dominated trough (mean depth 9.1 
metres) mid-way in the subarctic zone of the l?re-Cambrian Shield. 

The study of the fish species in Southern Indian Lake 
was undertaken as part of a multi-disciplinary investigation 
of aquatic conditions existing in this lake prior to the com­
pletion of a major hydroelectric development which will in­
volve the lake and surrounding river systems. 

As the lake whitefish (Coregonus clupeaformis)is the 
prime commercial fish species in this lake, considerable 
effort has been addresseq to the various parameters of the 
population to determine condition, growth, spawning, food and 
fecundity prior to impoundment. This species (along with 
walle y e ( Stizostedion vitre4m) has been commercially fished 
from 1941 to the wint~r of 1973. Because of the temporary 
availability of other work for the fishermen, the commercial 
fishery has ceased. This report summarizes data gathered by 
the author on the Southern Indian Lake whitefish and draws 
considerable ipformation on spawning and fecundity of these 
whitefish from a report prepared by Weagle and Baxter (1974). 
It is hoped that these investigations will produce an insight 
into the conditions of a whitefish population in a relatively 
productive northern lake as well as provide the required base­
line data to observe changes which may occur when the hydro­
electric development is completed. As Coregonus clupeaformis 
is the only whitefish taken from Southern Indian Lake, it is 
referred to as "whitefish" rather than "lake whitefish" 
throughout this publication. 
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ME TH ODS 

The l a ke was d i v i d e d, for expe rimental purposes, into 
eight d iffe r e nt regions , be caus e of i ts size a nd the phy s ical 
complexit y . Bo undaries be t ween r e g i on s were p l aced, where 
possible, at channel restrictions that divide the lake into 
natural basin s a nd ea ch of thes e reg ions was designated num­
erica lly (F i g . 1 ). 

Gill nett ing was ca rr ie d on from July to September in 
1972 and 1 974 . In 197 2 al l r e gion s o f the la k e were exten­
sively fis he d; i n 1974 two s p ecific reg ions were chosen and 
intensivel y samp led. Durin g th~s yea r emphasis was placed 
on gathering mo re informatio n f r om one area which is presently 
in the flow of t he Churchill Rive r (r egion 2) and a second area 
which is ad j acen t to the f i r st bu t wh i ch does not, at present, 
receive Chur chill Rive r water (r eg io n 6). Region 2 is 29,000 
hectares in sur f ace ar ea a nd has a calculated flushing time 
of 24 days; Region 6 is 12,500 he ctares in surface area and 
has a calculat e d f l us hin g time of a ppro ximately 1000 days 
(Cleugh ~ al., 19 74) . 

Fishing gear was co mposed of a standard g a ng of 6 multi­
fila ment nylon gill net s each fift y yar ds lo ng of the following 
size and o r de r (stretch mesh ) ; 5 ~ inch , l~ inch, 4~ inch, 2 
inch , 3 ~ i nch a n d 2 3 / 4 inch . All sets wer e overnight, on the 
bot t o m. Depths were re corded at fi fty ya r d : intervals and 
durin g 197 2 vertical tempe r ature pro files wer e r ecorded at 
each fish i n g lo c at i on . 

Fork l e ngths , we i ghts , and scal e s a mples were obtained for 
all white fis h. Durin g 19 72, sex was r e corded a l so and a sub­
sample of stomac h c ont en t s fr om the to ta l catch was analysed. 
All und i gested org~ni~ms taken f rom stomach samples were 
identified and wet wei ght s re c or ded ( 2/ 3 of the weight of 
mollusces wa s r e mo v e d to c ompensa t e f or s he ll weight). 

Fish were co nsidered to be the same age as the number 
of true an nuli o r rings appear i ng on the fish scale, as 
suggested by Carlander ( 1 956 ) . Sc a les sampled were not key 
scales, but were removed from the same area of each fish. 
Scale radius measurements and b a ck calculation of ages were 
made on whitefi s h caug h t iri 1972. 

Rates of growth in bot h years were determined by esta­
blishing leng t hs at age for whitefish. Where it appeared 
evident tha t the rate of growth followed a linear curve, an 
analysis of co-variance was u se d t o determine differences 
between fish in specific areas an d between years sampled. 
Mean ages were compared using an analysis of variance. 
All statistical tests completed were set prior to testing at 
a level of significance of 0.05. 

The relationship between length and weight of a fish is 
a measure of the plumpness or condition of the fish. Length-
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weight relatio~sh~ps for whitefish were determined by fitting 
a log-log (base 10) linear regression to the data. Slopes 
and elevations of the condition regressions were compared 
using an analysis of co-variance. A condition factor 

(K = Weight ~105 ) 
length 3 

was calculated using the formula described by Carlander (1969). 
Mortality rates were determined using the method described 
by Robson and Chapman (1961). 

Whitefish population size can be estimated on a rela­
tive basis by comparing quantities caught with a standard 
amount of effort. Effort, for this purpose, was one gang of 
gill nets set overnight for 16 hours and actual times for 
gill net sets arithmetically corrected to equal 16 hours. 
The basic assumption that number of fish caught is propor­
tional to length of time of net set was made. Catch per unit 
effort is described in both numbers and pounds of whitefish. 



4 

SOUTHERN INDIAN LAKE 
mites 

o 10 I~ 

kilometres 

Figure 1. 

Eig~ experimental regions of Southern Indian Lake. Inlet 
of the Churchill "River is in the south-west and present outlet is 
in the north-east from region 4, as indicated by arrows. 

• 
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GROWTH, CONDI TION, AND MORTALITY 

Growth in length is present ed as an average for each 
year class in Table 1. No informa tion on young-of-the-year 
whitefish was collected and growth data for these fish may 
only be inferred by back calculation (Tesch, 1971). Since 
the samples were taken from June t o Sept e mber, essentially 
the whole growing season in th i s lake, th e averages shown 
are a ssumed to indicate the approximat e mid-point in growth 
for any year class. Bac k calcul a t ions of l ength at annulu s 
formation were determined ass umi ng direct p r oportionality 
between scale ra d iu s and fo r k leng th . 

In a lake such as Sou thern I n d ian where there is 
significant commercia l fishi n g p r es s ur e t h e se l ective f i shing 
mortality might be e x p ected to r esult i n a si t uation in which 
"back calculations of len gth •••• exh ibi t a tenden cy for com­
puted lengths at a g iven ag e to b e small e r , the older the fish 
from which they are comp uted" (L ee 's phenomenon, Tesch, 1971). 
If the commercial f i shery wer e apply ing a n excessive amount of 
pressure the faster growin g fish woul d h a ve been selected 
f i rst a s they reached the commer ci a l s iz e . Ba ck calculations 
o n t h e scale s o f th e r e mainin g , slower growin g f ish would show 
the di s crepan cy b etwe e n ra t es of growth of the p resent young 
and r a t e s of g r ow t h o f thes e ol d f ish whe n they were young. 
Ther e was n o evidence fo r "Lee's pheno menon" even though expe­
rimen t al g ill nets wi t h the s ma l le r ne t sizes s h ould have 
sampled the younger, fas t er growi n g wh itefish. Thus there 
was no evidence for s elective f ish i n g mo rtality i.e. over­
exploit a t io n b y t he commer c ial f is he ry. 

Growth between ye a rs o f sampl ing (1972 and 1974) as 
indicated by size at age did no t d iffer appreciably in the 
areas fished and similarly there was l~ttle difference in 
growth when different regi on s of th~ l a k e were compared within 
a year (Table 2). 

Mean age, length and weight . fo ~ whitefish sampled in 
1974 were less than mean age, length and weight of whitefish 
sampled in 1972 in the same two regions ( Table 3). From the 
age-frequency data (Fig. 3) it would appear there was a 
significantly different age class strutture of whitefish in 
1972 than there was in 197 4 in these regions. This is not an 
unusual phenomenon. Van Oosten an d Hile (1949) reported that 
"the annual difference in the age composition of the samples 
of the Lake Erie whitefish were sufficiently great to indicate 
considerable variation from year to year in the success of re~ 

production" and Dryer (1963) found that year class strengths of 
whitefish varied throughout Lake Sup ~r ior. Although no records 
of climatological, or water conditions have been available for 
Southern Indian Lake, factors such a s sampling techniques and 
fishing pressure have remained relatively stable until the 
summer of 1974 and it would appear that year class fluctuation 
for whitefish in Southern Indian Lake may be due, in part, to 
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variable reproductive succe ss. 

Comp a ra tive da t a o n t h e growth o f whi tef ish f rom 
el sewhere in North America is presented in Ta ble 4. Whi t efish 
growth fr om the main lake (region 2) was co n si d erably better 
than whit e fish growt h from some n o r the r n lake s ( Lac la Ronge) 
but not as g ood as f ro m o th e r northern lake s ( Lac la Martre, 
Ho t t a h) or fr om more s outhe r l y , highly explo i t e d lak es (Huron, 
Erie ) . 

S ta t ist i cs fro m l e ng th-weight regr es sions ( condition 
regress i o n s ) f or wh itefish sampled in 1 9 72 a n d 1 9 74 are com­
pare d in Table 5 . It appear s that there a r e diff e rences in 
conditio n o f whit efish sample d in regi o ns 2 an d 6 during 
these t wo years. Di ff e ren c e s be twee n y ea r s a r e more apparent 
tha n dif fer ence s b e tween a r eas a l though all co mp arisons 
suggest a g reat de a l o f va r i abili t y . The same trends between 
years a r e apparent when t he c ondition fa ctor or K values are 
compared (T able 5). Thes e d i fferen ces ar e due, in large part, 
to t he di f f e r en c e s in me an age of t h e two samples from each 
region. Younger fish (1974 s a mpl e s) g ene ra lly are not in as 
goo d condition (C a r lander , 1 96 9 ) and hence the sl opes of the 
regres~ion l i n es a nd t h e K values are less. 

Va l u es o f K fo r whitefish f rom Sou t h ern I ndian Lake 
are as go od as, o r b e t t er th an K values f or whitefish from 
ot h e r l a kes i n North Americ a ( Ta bl e 5) . 

Mor tal ity rates varied dur ing 19 72 and 1974 (Table 6). 
Durin g 1 97 2 the rat es f o r regions 2 , 4 and 5 wer e r elatively 
high a nd f or regio n 6, much lower. Two y ea r s late r , the two 
regions sampled (2 and 6), wer e simi lar to region 6 during 
1972. During 1972 commercial fi sh ing was in progress and 
variability between reg ions ma y be par tially e x p lained by 
fishing pressure in some regions an d n ot in others. However, 
it seems unreasonable to assume that t h e demi s e of the 
commercial fishing industry in 19 73 cou ld acco unt for as rapid 
a decrease in mortality r ate s a s a pp eared in 1974. It is quite 
probable that the fluctu a tio n cou ld b e a r esult of varying 
year class strengths. Lawl e r (1 96 5) found definite year class 
strengths in Lake Erie white f ish an d mo r tality rates calculated 
by Healey (1975) based on this inf or matio n varied from 0.4 -
0.94. 

Healey (1975) proposed that the general condition of 
a whitefish population may be surmis ed by the study of the 
growth, mor t ality, age struct ure an d age o f maturation of 
the population. Briefly, he s t at ed t h at whitefish being 
heavily exploiteq will res pond b y increas ed growth rate, 
increased mortality, decreased a g e o f maturation and a young 
age structure. Whitefish f rom Southern Indian Lake have a 
growth rate which can be described as about average when 
compared with other exploit e d la k es in northern Canada. 
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The mortality varies, but again falls in the mid range when 
compared with those listed by Healey (1975). Age structure 
of the population (particularly in 1972 when the commercial 
fishery was intact) suggests that there are year classes 
available for increased exploitation. Fish are maturing at 
ages VII and VIII, ages which are typical for whitefish 
from many lakes in the north. 

Taking all these points into consideration, as 
directed by Healey (1975), i t would appear that Southern 
Indian Lake whitefish are receiving moderate fishing pressure 
with some scope for increased exploitation. Perhaps this is 
an underestimation. So u thern Indian Lake is a productive 
northern lake and scope for improvement in growth may be 
higher in this lake than in many other northern water bodies. 



Table 1. 

Age Class 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

8 

Length-at-age for whitefish from all regions sampled Southern 
Indian Lake in 1972 and 1974. 

Mean Length (Fork) 
(em) 

14 

16 

20 

24 

29 

33 

36 

39 

41 

43 

44 

43 

47 

No. Fish 

7 

123 

128 

125 

153 

163 

169 

134 

113 

71 

44 

13 

6 



Table 2. Length-at-age for whitefish from various regions of Southern Indian Lake in 1972 and 1974. 

Age Class 

(years) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

(em) 

14 

17 

22 

26 

30 

35 

37 

41 

42 

39 

46 

Region 2 

1972 1974 

(#fish) (em) (#fish) 

(4) 15 (1) 

(11) 16 (8) 

(22) 20 (23) 

(20) 25 (21) 

(16) 27 (30) 

(36) 32 (16) 

(44) 37 (5) 

(9) 37 (10) 

(7) 40 (5) 

(4) 

(1) 

Region 6 

1972 1974 

Region 4 

1972 

Region 5 

1972 

(em) (#fish) (em) (#fish) (em) (fffish) (em) (fffish) 

14 (1) 

17 (6) 16 (24) 16 (7) 17 (3) 

19 (7) 18 (8) 20 (14) 21 (11) 

24 (3) 23 (11) 24 (6) 26 (8) 

28 (2) 25 (13) 27 (15) 30 (17) 

30 (6) 32 (7) 28 (17) 34 (29) 

35 (4) 35 (7) 34 (11) 37 (30) 

39 (4) 37 (7) 38 (29) 41 (31) 

40 (2) 40 (2) 40 (29) 43 (40) 

40 (1) 38 (1) 42 (24) 45 (25) 

39 (1) 42 (1) 43 (11) 47 (12) 

\0 
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REGION 2 1974 REGION 6 1974 

40 

30 

20 

AGE AGE 

Figure 2. Age frequency of whitefish from Region Two and Region Six 
during 1972 and 1974. 
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Table 3. Mean age, weight and length for whitefish from two areas of 
Southern Indian Lake during 1972 and 1974. 

Region 2 Region 6 

1972 1974 1972 1974 

Mean age (yr) 5.5 4.9 5.3 4.6 

Mean weight (gr) 520 272 454 181 

Mean length (em) 31. 7 27.0 27.9 24.6 



Table 4. Fork 1ength-at-age for whitefish from a variety of lakes in North America. 

Fork length (nun) 

Age Southern Indian Lac 1a Ronge a b Lac 1a Martre c d B' e Huron f Erieg Wollaston Hottah 19 
Peter 
Pond 

Region 2 Region 6 

1 145 140 140 155 129 142 113 279 
2 165 165 160 191 197 175 183 201 349 
3 210 185 203 231 264 234 224 279 418 
4 255 235 241 259 303 283 262 365 446 
5 285 265 284 292 375 296 302 436 478 
6 335 310 315 330 420 369 340 486 506 
7 370 350 345 358 441 409 373 520 530 
8 390 380 368 389 505 434 391 542 568 
9 410 400 394 424 511 462 411 563 568 ~ 

tv 
10 390 390 417 452 532 481 432 574 578 
11 460 400 437 480 554 491 450 588 602 
12 457 505 573 499 475 604 610 
13 477 531 590 501 485 
14 503 554 504 
15 526 579 537 
16 

from 

a Rawson and Atton(1953) e Rawson (1957) 
b Rawson (1959) f Car1ander(1969) 
c Bond (1973) g Van Ooosten and Hi1e(1947) 
d Wong and Whi11ans(1973) 



Table 5. Condition regression formulae and 'K' values for whitefish from two regions of Southern 
Indian Lake and from other North American lakes. 

Southern Indian 

Great Slavea 

Lake Winnipega 

a Lac la Ronge 

Southern Indian 

b Lac la Ronge b 
Hunter Bay (Lac la Ronge) 

Minnesota Standardsb 

a from Carlander,(1969) 
b adapted from Carlander(1969) 

CONDITION REGRESSIONS 

Region 2 

Region 6 

K VALUES 

Region 2 

Region 6 

all years, main lake 

Excellent 
Average 
Poor 

1972 
1974 

1972 
1974 

1972 
1974 

1972 
1974 

10 g W = -5.93 + 3.22 log F. L. 
log W - -4.40 + 2.81 log F.L. 

log W = -5.28 + 3.22 log F.L. 
l~g W = -4.56 + 3.04 log F.L. 

log W = -5.71 + 3.33 log F.L. 

log W - -4.65 + 2.96 log F.L. 

log W = -6.16 + 3.48 log F.L. 

1.63 
1.38 

2.09 
1.22 
1.89 

0.53-0.86 
0.69-1.03 

>1.85 
1.34-1. 70 

<1.19 

~ 
!..oJ 
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Table 6. Mortality and survival rates for whitefish from Southern 
Indian Lake, 1972 and 1974. 

1972 1974 

Region Region 

2 4 5 6 2 6 

Mortality 0.63 0.70 0.63 0.47 0.43 0.46 
rate (m) 

Survival 0.39 0.30 0.37 0.53 0.57 0.54 
rate(s) 

Variance 0.0023 0.0029 0.0035 0.0053 0.0008 0.003 
(of s) 

Standard 0.048 0.054 0.059 0.073 0.028 0.059 
Error (of s) 
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SPAWNIN G 

The whitefish of Southern Indian Lake spawn through-
out the lake on shoals or rocky ledges. Qadri (1955) found 
that whitef i s h in Lac 1a Ronge spawned in depths of less 
than 3 meters while Eddy and Surber (1947) described white-
fish spawning in 1.8-2.4 meter s in Red Lake, Minnesota and 
ap deep as 22 meter s i n Lake Superior. This latter depth is 
unusual, however , an d for s~a11er, inland lakes the d~pth is 
generally less t h an 7.6 meter s (Scott and Crossman, 1973). 
Reported spawning sub strates may be rock and sand bottom 
(McCrimmon, 19 56) , g ravel (Eddy and Surber, 1947) or hard, 
stoney bottoms (Scott and Cros sma n, 1973). In Southern Indian 
Lake, Weagle and Ba xter (1 9 74) netted mature, ripe whitefish 
most often over areas o f broken rock and boulders but occas­
ionally over a r eas o f san d and gravel. They were taken to 
depths of 6.75 m but were found more commonly at 1.5-2.5 meters. 
Several attemp t s at dredge samp les produced no whitefish eggs. 

Whitefis h h ave be en r e po rteQ to spawn at temperatures 
as low as 0 .5 C (Eddy and Surbe r, 1 947) and as high as 10 C 
(Hart, 193 0) . Ac co r d ing to Wea g le a nd Baxter (1974), in 
Southe r n I n dian La k e in 19 72, temperature appeared to be a 
trigg e r f or sp awn in g a c tivity. No ripe or spent fish were 
encount ere d i n the n ets un til water temperature dropped from 
4 to 3 C. When wat er te mperature reached 2 C there appeared 
to be a ru s h of spawning a ct iv ity and within four days at 
this temp era t ure 80% of the ma t u r e f ish netted were spent. 

Migration o f white f ish t o speci f ic areas in a lake at 
the time of spawnin g have been noted b y Qadri (1968) in Lac 
1a Range and Budd (1956) in Lake Huron. In Southern Indian 
Lake changes in whitefish distribution in early September 
suggest that movements of wh i tefish just prior to spawning 
may be migration to a specific location. It appears that the 
area north of Long Point ( r e g ion 4) is a pri~e spawning area 
for whitefish an d a lt h ough this species undoubtedly spawns 
throughout the whol e lake, concentrations of whitefish in region 
4 are much greater during the spawning period than at other 
times of the year. The established pattern of commercial 
fishing substantiates the hypothesis that many whitefish 
are migrating to one area in the lake to spawn. Local com­
mercial fishermen concentrate their fishing efforts in the 
more southern part of the lake during spring and summer and 
it is not until the late summer and winter that they move 
to region 4. 

The age and sex composition of the spawning whitefish 
in region 4 was examined in some detail by Weagle and Baxter 
(1974). The average age for both mature males and females 
was 8.8 years (Fig 2). Whitefish have been known to spawn as 
young as age II (Mraz, 1964); the age of the youngest white­
fish spawners in Southern Indian was male VII, female VI. 
the smallest mature whitefish were 340-349 mm which were 
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longer than those recorded from Lac la Ronge (Qadri, 1955), 
and Great Slave Lake (Kennedy, 1953) but shorter than those 
from the Great Lakes (Mraz, 1964; Hart, 1930; Cucin and Regier, 
1965). 

The egg counts from the ovaries examined by Weagle and 
Baxter (1974) (a total of 42) averaged 28,652 eggs/female 
(range; 14, 175 to 58,000 eggs/female). There was an average 
of 26,883 eggs/kg of body weight. (Arithmetic means were taken 
to allow for comparison with other research). This was consi­
derably lower than was found in Lake Erie (Lawler, 1961) with 
35,495 eggs/kg of body weight but higher than Lake Ontario, 
21,795 eggs/kg (Christie, 1963), Lac 1a Ronge, 15,775-19,880 
eggs/kg (Qadri, 1955) and Lake Huron, 18042 eggs/kg (Cucin 
and Region, 1965). No egg size measurements were made; hence 
comparison of productivities of total egg biomass was not 
possible. 
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Figure 3. Age distribution of male and female whitefish netted during the 
1972 whitefish spawning survey (from Weagle and Baxter, 1974). 
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FOOD 

Principal food items o f white f is h were amp hi p ods (45% 
by weight) sphaeriids (22%), gas tropods (1 3 %) and c h ironomid 
1 a r v a e (8 %) (T a b 1 e 7) • 

An apparent preference for specific food was suggested 
in some regions of the lake although selectivity must be con­
sidered ip conjunction with av a i l a b i li ty o f fo o d o r ganisms. 
Acco~din g to Hamilto n (1974) Pontop o r e ia s p . (amp hipods) were, 
quantitatively, i n lar g est suppl y in a l l regi o ns except South 
Bay (region 6) wh ere th e gas tropo ds we re dominant. In the 
main lake regions (2 a n d 4) amphip o d s were the main dietary 
organisms although only in r e gio n 2 d id whitef i sh appear to 
be selectively taking this item (a mphi po d s were 6 8% of the 
diet, but only 5 4 % of the availab l e benthic population as 
represented in the s a mples). Ch ironomids were important food 
items in the region n ear th e inf low o f the Churchill (region 1) 
and also in the nort h bas i n at th e present locat i on of the 
outflow (region 4). Alt h o u gh ch i ro n o mids in t h e s t omachs were 
not identified t o the g en us l eve l , in re g i on 4 i t was likely 
that the large Ch i r on omini , (sub fa mi l y Ch ironomid a e), wh i ch are 
present in re g i on 4 in g re a t e r n umbe r s tha n ot her c hir onomids, 
were taken. Chiron o mini we re n o t p re do mi n ant i n b enthic samples 
in re g i on l,bu t b ecaus e o f t h e i r si z e they pr o bab l y comprised 
a large percenta g e o f th e to tal we i ght of chi ro nomids taken 
by whitef i sh i n thi s r e g i o n. 

It would appe ar fro m t he l iterature, t hat it e ms found in 
the gut vary a cco r d ing to t he ge o g ra phic l ocat i o n a nd the type 
of lake. Koshins ky (1 9 71 ) fo u nd amp h i pod s t o be the principal 
foo d item of la k e white fis h in Tr ou t an d Mc Intosh lakes as did 
McPhail and Lindsey (1970) for Grea t S iav e Lake and Lake Atha­
baska. Bajkov (1930) found crustacea (amp hipods dominant) to 
be the principal food item for whi t e f i s h in La ke Winnipeg 
with insect larvae (chironomid s dom i nant) of mu ch le s s importance. 
Lake Manitoba and Lake Winnip e gosis lake wh i t efish selected 
insect larvae and mo l lusca mu c h more often (as high as 95% in 
Lake Manitoba) than other items such a s c r us t acea (Bajkov, 1930). 
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Table 7. Food of whitefish as percent weight by items from 7 regions on Southern Indian Lake, 1972. 

Amphipods 

Sphaeriids 

Gastropods 

Chironomid larvae 

Caddis larvae 

Corixidae 

Conchostraca 

Mayfly nymphs 

Number examined 

% with food 
present in stomach 

1 

19.48 

37.40 

1.42 

25.65 

---6.49 

1.05 

1.10 

7.41 

105 

66 

2 3 

67.84 10.47 

6.96 9.67 

0.56 31.38 

11.70 3.92 

0.44 17.68 

0.60 10.92 

4.00 8.74 

7.90 7.22 

197 107 

44 52 

Region 

4 5 6 7 

47.02 53.88 0.70 10.82 

15.56 28.76 35.44 13.45 

13.05 4.67 67.77 32.97 

15.36 3.77 0.02 1.60 

4.73 5.93 2.48 0.33 

1.08 0.03 0.76 6.73 

2.82 2.26 0.70 19.75 

0.38 0.70 2.13 14.35 

383 383 79 74 

65 63 77 47 

I-' 

'" 
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POPULATION DENSITY 

Whitefish are considered to be deep water fish occu­
pying the cooler hypolimnetic waters of lakes (Scott and 
Crossman, 1973). Whitefish in Southern Indian Lake were 
taken more frequently (catch/effort) from depths greater 
than 10 meters during the early part of the summer season. 
During this period, although no specific thermocline appeared 
to be present, the lake (water) was warmer near the surface 
than it was in deeper areas (e.g. 0 m - 15°C; 10 m - 90 C). 
The water column became isothermal as the summer progressed 
and whitefish were taken w~th great e r frequency from the more 
shallow depths. 

Production, as measured by experimental fishing, is an 
indication of relative quantities of whitefish at different 
locations at the same time and at the same location at diffe­
rent time$. Quan~ities of whitefish varied within a region at 
different periods throughout the summer season. During 1972 
the number (catch/effort) of whitefish in region 2 decreased 
as the summer progressed but in region 4 they increased sharply 
towards the end of the field season (Table 8). This could be 
an indication of movement for the purpose of spawning (see 
Spawning, page 15). 

Table 8. 

July 1 -

August 9 

August 30 

Total number of whitefish caught in one gang of 
gillnets during three different periods of time 
in a summer season, 1972. 

Region 2 Region 4 
1972 1972 

July 17 142 56 

- August 26 93 56 

- September 9 42 122 

Although mixing is well developed vertically in the lake 
basin, there are widespread lateral variations in water masses. 
The Churchill River flow enters the western end of the lake 
(region 1) and appears to move without widespread diffusion 
through regions 2, 3 and 4 to the northeastern outlet at Missi 
Falls. 

When sampling results (in terms of weight of fish caught 
per net night) from the same depth (less than 10 meters) in 
regions 2 and 6 were compared there was a considerable difference 
between the region within the through-f1ow(2) and the region not 
subject to the through-flow(6) Iregion 2, 1972 and 1974; 21.8 
and 16.1 kg/net night and region 6, 1972 and 1974; 6.2 and 5.7 
kg/net night]. This differenc~, where through-flow catch is 
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g rea t er t h an re g io n 6 catch, becomes even greater when s a mp­
l in g is con duc t e d at a l l d epths (regions 2 and 4; 42.6 a n d 
2 9 .4 kg/n et n ight and r eg ions 6 and 7; 5 . 9 and 9.9 kg / ne t 
nigh t ). One ap par en t e xc e ption is the produ c tivit y o f reg i on 
5. Th is area o f t he l a ke is off the main flow and y e t 
remains relative l y q u ite p~oductive (29 .4 kg/net n i g h t). 
This may be e x p l ain e d b y the numb er of l onger tri b uta ries 
ente r i ng this sub - bas in . 

The appa r en t d e nsi t y of whitefish (in Southe r n Ind ian 
Lake, pa r ti c u larl y i n r eg ion 2, the main ba s i n) as dete rmined 
by e x p er imenta l n etting is higher than d e nsities s hown for 
othe r lakes in no r thern Manitoba and Saskatchewa n (T ab l e 9). 
Although s ome o f t he lakes men t ioned in Ta b l e 9 a r e a ls o on 
the Ch u rch i l l Ri ver i n Saskatchewan, the rive r at the se l oca­
tions i s c on sider a b ly smal l er t han wh e n it reach es Southern 
Indian Lak e . Not even Playgr een Lake, receivin g a l arge 
flow fro m a n o t h er ma j o r r iver system(t he Nelson Ri ve r) d i s­
plays a den s i t y o f wh i t ef ish similar to th e densi t y o f white­
fish in r e g i o n 2 o f So uthern Indian La ke . The very h igh 
dens i ty of whit e f i sh in region 2 o f Southern I n d ian La ke 
suppo r ts t h e c onc e pt of t he i mportanc e of t he Church ill River 
s y s tem on the prod uctivity of this lake. 

In th e years 1 941 to 1972 the a n nual commerci al c a t ch 
o f wh itefish f r o m Sou t hern Indian averag ed 400,0 0 0 k g 
( 886 , 000 pounds ) or 91% of the t otal a n n ual fish p ro d u c ti o n 
(Weagle a nd Ba xt e r , 19 74). The domestic catch ( fish c aught 
for p erson a l use) ha s n ot been estimated but use of gill 
ne ts i s common an d t h e siz e of the catch s ho u ld not be d is­
co un t e d as irre l evan t. There has been some evidenc e t o indi­
c at e t ha t th e wh it e fi sh s tock is not being d e ple t ed o r that 
it i s n ot being f ishe d t o its maximum capac i ty . The average 
annu a l ha r ves t o f wh itefi sh is approxima t e l y 2 .13 kg /ha and 
has be en as high as 2 . 97 kg/h a (1961 - 62; 55 0 ,00 0 kg of white­
fish) (Weagle and Baxter , 1974). Rawso n (1952) sugg es ted that 
there i s a c lose c o rrelation betw e en t o t al ha rve s t and mean 
dept h o f a l a k e . The ma thematical r e la t ionship that h e des­
crib e s suggests that So u thern Indian Lake with a mean depth 
of 9. 1 m co u ld hav e a t ota l h a rvest, i ncluding other t han 
whitefis h , o f ap p r ox imate ly 3.71 kg/h a wh i c h is well above 
actual h a r vest. Us i ng Ry der ' s mo r phoeda phi c ind ex (Ryder 
et aI, 1974) total harves t c o u l d e qua l 3 .2 0 kg / h a. This 
discrepancy between sugge s ted p o t entia l ha r ve s t a nd actual 
harvest may be due to t wo c auses. Fir s t , e f f or t i s a key 
factor to be conside r ed in d is cussion on yi e l d, and Southern 
I nd i an Lake do e s n o t appear to have b e en f ishe d wit h maximum 
effort. In t h e p as t 1 8 years the quota fo r t he l ake has been 
met or sur passe d on 7 occasions only . Seco n d , t hi s lake is 
morphometrical l y very co mpl e x an d o n ly s pecif i c ar e as o f the 
lake are fished. Wh en t hes e a r e a s ar e cons id ere d only, the 
present harves t of whitefi s h aver ages 2 . 93 kg/h a a n d has been 
as high as 3.72 kg/ h g per ha (1 961 - 62 ) ; in f act, t h e total 
harvest for all commercial s p ecies f o r 1 9 61- 62 reached 3.95 
kg/ha. 
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Commercial production of whitefish in Lac la Ronge has 
averaged approximately 53,000 kg/year or approximately 0.5 
kg/ha per year for 27 years (peak of 1.24 kg/ha in 1931) 
(Rawson and Atton, 1953). This lake supports a total harvest 
(commercial, domestic and sports) of up to 270,000 kg/year 
(2.09 kg/ha). Production of whitefish from Lac la Martre, 
N.W.T. is approximately 95,000 kg/year or 0.5 kg/ha/year (Bo nd , 
1973). Lake Winnipeg at one time supported an annual whitefish 
fishery of 1,800,000 kg or appro ximately 1.0 k g /ha (if only 
the"whitefish grounds"are considered when calculating surface 
ares (Kennedy, 1954». In comparison, then, Southern Indian 
Lake even at its present harvest is a productive lake. This 
is probably due to the influence of the nutritively rich 
Churchill River and to the high flushing rate that exists in 
the main lake regions of this body of water. These conditions 
support higher levels of biological production, (plankton, 
and benthos and fish) than other shield lakes with longer 
residence times (Hecky ~ ~., 1974) . 
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Table 9. Catch per unit effort (numbers) for whitefish from twelve 
lakes in Northern Saskatchewan and Manitoba. All data 
except from Southern Indian Lake have been changed to the 
standards set for the Southern Indian Lake data to allow 
for comparison. 

Lake C.U.E. Lake C.U.E. 

Southern Indian 45 Churchilla 20 

* d 
Southern Indian 56 Cree 20 

Mountain c 
13 

Playgreen b 
46 Nistowiakc 9 

Lac la Ronge a 44 Drinking c 
9 

Big Peter Ponda 42 Otter 
c 

2 

Reindeer a 25 

Wollaston 
d 20 

* catch/unit effort for whitefish from the main lake regions; 1, 2, 3 
and 4. 

a from Koshinsky ( 1965.) 

b from Ayles ( 19 73 • ) 

c from Rawson ( 1960.) 

d from Rawson ( 1959.) 
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DIS CUS SION 

The flow of t he Ch u rc hi l l River t h roug h Sout h ern 
Indian Lake has a n o tice ab l e e f fect on t h e general p roducti­
vity of the lake. Hec k y et al ( 1 974) fou n d that lower bio­
masses were observed in area;-not i n flue n ced by th e Churchill 
River. These areas also h ad v ery l ow nu tr ie n t l oa d ing r ates 
in comparison to the main lake region s o f Souther n Indian 
which receive direct l y t h e Chur c h il l River th ro ugh - flow. 
Ha mil t on (1974) f ou nd th e zoob e n t hos in Southern I ndian Lake 
to be considerably more abun dan t than s h ould b e exp ected from 
a northe r n lake of thi s s ize. He attributes the richness of 
these fauna to the inf l uence of t h e Churchill River on the 
lake and notes that this same phe n omenon has been observed 
but to a lesser extent, for other lakes on th e Churchill 
River in northern Saskatchewan. 

This higher p rodu c t t vit y i s r eflected in the relative 
numbers of whitefish take n i n di fferent areas of the lake. 
There were more than t hree time s as ma n y whitefish taken from 
through-flow areas of the main lake than there were from 
South Bay (reg i o n 6), a body of wa t er not receivin g Churchill 
flows. The catch/e ffo rt of whi t e f i sh caught was greater from 
Southern Indian Lake th a n f r o m othe r shield lakes i n northern 
Canada. Commercial prod u ct io n of whitefish fr om this lake 
was correspondingly high as well. 

The one exception to high whitefish productivity rela­
ting to the n u tr i e n t supply of the Churchill River occurs in 
the most northe r ly a r e a of the lake, no rt h of Sand Point 
(region 5). Th wate r s in this ar ea or i gin ate primarily in 
the surrounding Pre-Cambriap. Shiel~ area . . Hecky ~ al 1974 
found that nutrient loading in r egion 5 was lower than the 
main regions and was quite similar to l o ading in South Bay. 
The availability of light in regi on 5 was g reater than in 
region 6, but not as great as that wh ich occurred in the 
main lake regions. Numbers of zooplankton (Pat alas and SaIki, 
1974) were high in region 5 althou g h Hamilton (1974) found 
benthic invertebrates to be consi derably lower in density in 
region 5 in comparison to the main lake. Whitefish in region 
5 were similar in numbers and i n better condition than fish 
from most other regions of the ma i n lake (with the exception 
of region 2). This area (region 5) of the lake is not 
commercially fished. It is the furthest distance from the 
settlement of South Indian and in th e past the Triaenophorus 
crassus (a parasite which encyct s in the flesh of wh i tef i sh) 
levels in the whitefish have been h ig h enou g h t hat these 
fish could not be exported (L. Sund e , pers. comm.). The low 
fishing pressure exerted on this po p u l ation of fish could 
account for a higher mean a g e, weight and length but should 
not, in itself, create a po p ulation that is in as good condi­
tion (relatively) as is evident. It appears that the combi­
nation of no fishing pressure and good light conditions 
allowing for maximum use of available nutrients creates reasO­
nable conditions for whitefish in region 5. 
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SUMMARY 

Whitefish in Southern Indian Lake appear to be spawning 
in late October or early November over areas of large 
boulders or broken rocks in depths of 1 to 7 meters. 
Temperature appeared to be the significant trigger for 
spawning with activity becoming pronounced when water 

o temperatures fall to 2 C. 
The average age for spawning lake whitefish, both males 
and females. was 8.8 years and average egg count/female 
was 28,600. 
Whitefish from the main lake regions of Southern Indian 
Lake had similar growth rates. Whitefish from South Bay 
did not appear to grow as quickly as whitefish from other 
areas of the lake. 
Mean age, weight, and length for whitefish sampled in 
1974 were less than for whitefish sampled in 1972, 
suggesting a fluctuation in year class strength. 
Principal food items for Southern Indian Lake lake 
whitefish were amphipods, sphaeriids, gastropods and 
chironomid larvae. An average of 59% of the fish sampled 
had food in their stomach. 
Catch/effort of whitefish varied according to the region 
of the lake. 

6. Lake whitefish are the major commercial species taken in 
Southern Indian Lake. The average commercial production 
since 1942 has been 400,000 kg/year. 
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