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.MEMORANDUM 

DIAN WILDLIFE S=RV'iC£ 

Ottawa, 24-ipril 

UEUOKAMXJM TO THE _C -MK5LOGIST pf^ • 

Attached hereto please find a report^fqn-.'- ZS^^p'''---

cernlng the bcfttom fauna Investigation carried out at-Lake. " 

Miniiewanka, Banff national Park, during the summer of,:l952.-, ' !;"V , 

F;H.- Schultz, 
Lixnnologist. 
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In order to d<jtermine-if and to idiat extent the productive" ' ' 

copacity i n LaJce Uinneweake has changed, ainee preTious'studies as fax 

as bottom dwelling organisms are concerned, a surrey was conducted and 

a osreful analysis of the material was carried out. Qi'e-results of this 

study appear below. 

On July 21 and 22, 1952, 24 dredglngs of the bottom of Lake Minne-

wanka were obtained from which the organisms were removed. Samples ware 

taken at this time, between depths of one-half and 68 metres, inclusive. 

On.August 18 and 19, 1952, 16 mors dredgings were taken from the same 

location, between depths of 1 and 58 metres. Sach of the 40 dredgings 

was taken with a*9'inch JSckman dredge i n front of the warden's patrol cabin 

on the north shore of the lake about 8 miles from the dan site, lha organ

ises taken, were counted, dried, weighed, ashed and rewaighed from which, 

the dry weight of availabls animal organic matter was determined. The 

numbers of organisms-, the dry and ash weights, and the number of pounds of 

dry organic matter per acre of bottom are presented i n the attached table Z 

and table 4. 

The bottoa sajuples analysed, cuatained cuironomid larvae, chironomid 

pupae, amphipods, ollsochaeta, sphaerllds, gastropods and nematodes, 

A brief su,-amary of the data recorded i n the above mentioned tables 

i s pr^suated below: 

Total number of samples -40 

Total number of organisms recovered 4940 

Average number of organisms recovered por sample 123 

Average nmber of chironomid larvae par sample ..••...••••...>••..••.• 118 
Average dry weight of animal organic matter por sample 0.0417 gre 

Average dry weight of animal organic matter per acre 5.1 lbs. 

The bottom fauna of the lake had bean sampled four.times previously, 

Rawson (1936, 1941, 1943) and Solman (1947) determined the production of bot-

tom fauna during the summers of the years mentioned. A'Comparison of the re

sults of the present study with those of the previous studies i s provided i n 

the follpwing table: 

•• - • • • -M^^^--

• • 



TaETI- 1 - CoTiparative- r e s u l t s of ths present, bottom fauna study 

-.vith four previous studies c a r r i e d out i n 1936, 19il, 
19i3 ar^ 1947. 

Year No, of Aver. No. of Aver. No. of Aver,„$ of Aver, Dry" 
Sample s Animals per Chironomida per Total No. Weight of Sample s 

aq, metre sq. metre of animals animal orsq. metre 
represented ganic matter 
by Chiron- per-acre 
canid Larvae 

1936 42- 1,149 661 57" - 6.5.lbs. 

1941 21., 846 502 59.5 3:5!" -

•) 1943 64- /,?,/, 393 92,7 2;o^"-^ 

1947 29 2,720 2,520 92.6 4,0'̂""" • 

" \ 

1952 4D 2,363 2,210 93 ;5 5-.II " 

•0 

It i s noted from the above table that the total.average weight of 

aniical organic matter recorded was lowest^^ i n 1943 having decreased free. 

6,5 lbs. per acre i n 1936 to 3.5 lbs, per acre i n 1941 and to-2,9 lbs, per 

acre i n 1943. After 19A3, the wei^t apparently increased and. reaftbed 4.0 

loB. per acre ir. 1947. The weight of the bottom fauna has again increased 

since 1947, having reached a value of 5.1 lbs. per acre i n 1952, , 

It i s fXirther noted that the numerical composition of the bottom 

faiina has continued to maintain the high percentage of chironomid larvae 

thet was discovered in 1943 and 1947, and that the percentage has slightly 

increased 1952 (about 1^ from 1947), This indicates a production or a 

sampling of larger larvae i n 1952, because the average number of.larvae per 

square metre has decreased. I t i s , however, 5 to 6 times greater than that 

dotermined in 1943. If Solman'-s work (1947) is referred to, i t ' i s seen that 

two extremely large ssmples (containing 609 and 490 larvae) probably account 

for the higher average numbers determined i n 1947, —. 

From these data, i t i s postulated that a severe change, i n the en-

viromental conditions occurred shortly after the construction .of the.pre-

sent power dem, which resulted in a serious depletion of therbottom'fauna. . 

Considering the large proportion of'chironomid larvae to theitotal number 

of-organisms now present, i t " appears that a satisfactory.recovery.has been 

made by these larvee, which probably adapted more quickly,tcthe^ehanged 



t,f.virozij.ei:i-t and. have increased ever since; It i s probable that the bottoa 

fauna of Lake Minnewanka w i l l contir.".;c' to increase i n numbers and weig^ 

during the coming years. It-was noted that there i s a small increase (2̂ ) 

i n the ruimbere of sphaeriidae. I t i s believed that the mollusc population 

may be again increasing toward i t s population level prior to the eonstruo-

tion of the dam. For both the July and August samplings, the Iske level 

was well above the minimum level (4-,805 feet) to which the power company 

can draw down. At the time of the July sampling, the water leve l was i,835 

feet and during the August sampling, the water level had reached i t s maxLnium 

height of i.,8A0 feet. If we examine the results of the-bottcn-samples taken 

by depth ranges we see a relationship for the flooded and non-flooded areas. 

The following table summarizes the average animal organic matter 

in pounds per acre for each of the two sampling dates.and for the t o t a l of 

both samples and the average number of organisms per sample for 0 to 5 metres, 

6 to 12 metres, 13 to 20 metres, and 21 metres or greater ranges i n depth, 

ExamiriLng these depths we see that samples from the 0 to 5 metre range were 

taken i n areas that were flooded about one month or so prior to sampling. 

The samples frcan the 6 to 12 metre range were taken from areas which 

were exposed for a much shorter period of time but includes the area over which 

the water fluctuates i n depth depending on the amount of water drawn down by 

the power cocpEiny, The 13 to 20 metre range represents the area of lake bot

tom that was not flooded prior to the constniction of the dam but which was 

permanently flooded after 19A1. At depths of 21 metres or greater, the bottom 

was flooded prior to 1941; i n cfther words this depth range represents the old 

lake bottom, 

TABIS 2 - Average weight of Animal Organic Matter and Average number of 
organisms per samjle for four depth ranges for samples taken 
on.July 21 and 22", 1952, and on August 18 and 19, 1952. 

Depth 
Range 
(Metres) 

Average Animal Organic Matter Average number of ' 
i n pounds per acre organisms per sample 

July August Total J i i l y August Total 

0 - 5 . o;o7'- 0,71 0,29 6== 107 
6 - 1 2 •. 5;96- 7;78- 5742- 84- " f254-
13 - 20 sao 9.77 105- ..T162- 201--. 
21 & up • 5.39 4,57" 4,68 . 150' il30 
• TOTAL • 4.71" 5i94 5.14 i l 2 -
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I t i s seen t h a t only samples from the 0 to 5 meti« range were 

noticeably low in weight and numberL- of organisms having an average value 

of 0,29 pounds per acre and fin average of 10 organisms per sample. This 

i s expected for an area that i s only occasionally flooded as.is the area " 

in this depth-range. This area of the lake is practically noiwproductive 

as far as bottcn fauna Is concerned. 

The 6 to 12 metre range which represents an area of .the'la3ce bot-

tcMD which is flooded only part of the time, produces a relatively high weight 

and number of fauna. In July t h i s depth range produced 5.96 pounds per-acre, 

which increased to 7,78 pounds per acre i n August with a total average for 

a l l samples of 5,42 pounds per acre. 

The 13 to 20 metre range which represents the area of the lake bot

tom which was flooded as the result of the dam construction but which does 

not become exposed due to the lake level fluctuation, produced the greatest 

number of organisms and the heaviest available animal organic matter. This 

area of the lake bottom produced 5.10 pounds per acre i n July and 9»77 pounds 

per acre i n August with a t o t a l average weight of 8,92 pounds per acre. This 

i s higher than any other area of the lake. This area also produced the great

est nuLiber of organisms with a total average of 201 orgonisma per sample. The 

reason for the high productive capacity for this area of the lake i s probably 

related t o i t s relative shallowness compared with the rest of the lake; and 

the fact that i t is flooded a l l year and hence docs not receive annual inter-

uptions i n the faunal cycles. It further i s an area which Is-undoubtedly 

high in nutritive components as i t has only been flooded since I 9 i l and. w i l l 

not yet be dependent on a chemical-nutrition cycle, It i s also an area of 

the lake that receives a considerable settlir-g of detritus as the result of 

inflow and wave action along the shore line as the lake level i s raised each 

summer. 

The data for July and August further indicate that.,a large increase 

i n .the numbers and weight of organisms occurred between July and August, 1952, 

between the depths of 13 and 20 metres, while a lesser change i s noted for 

the samples taken between the depths of 6 and 12 metres and.no change i s ai>-

parent within experimental error at depths greater than 20"metres, This may 

also indicate that there are several peaks of' abundance and:,consequently sev-

eral hatches of chironomid larvae which comprise the major-portion of'the 
- . >.Tn.sr- ' • 

bottom organismsi. 

http://and.no


?roE the data presented, i t appears that thebottcan fauna suf- . 

' • fered a reduction i n numbers, possibly resulting frcm a change in the en

vironment brought about by the dam construction i n 19JU., Conditions have 

obviously improved and the.fauna has recovered since that time. The chiron-

omid population appears to have made the most rapid recovery, however, there 

' i s evidence that the molluscs are now beginning to increase i n numbers. 

Other samples from Lolto Minnewanka were taken aV different times 

throughout the summer at other locations i n the lake. These samples were 

^ not analysed at this time but w i l l be reported on at a later date. 

Conclusions 

^ Prom the above study, the analysed results have indicated con

clusions which can,be b r i e f l y inumerated as followsi 

(1) The bottom fauna, i s recovering from the large decrease in., 

numbers that occurred as a consequence of the construction of the dam, 

(2) The bottom fauna hasincreased numerically;since the last 

investigation in-194.7, • • , 

(3) . The chironomid larvae seem to have made the• most rapid re

covery since 19il. 

ii) The most productive area of the lake bottcsm i s apparently 

• between 13 and 20 metres below the lake surface, measured at high water. 

(5) There seems to be an ample supply of bottan organismsto 

support the present bottom feeding f i s h population and even a larger nun-

) ber of individuals .since the productive capacity of the bottom i s not ful l y 

u t i l i z e d . . 



l^oLcl 3 - Bottom ?euna frcan Lcke' ".innewanka - Cabin Station, 
taken ou July 21, 1952, 
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6 72 25 2.- 1 - 2:- 102 — 0,0640 0.0158 8,22 

19 1/,/, 17 2: • — 6- — 169 0.165 O.Q347."'0.0093 4,33 

16 

52 1A2 11 2.: 1: 2 ̂  158 0,185 0.(»25 0,0097 "3.89 
16 55 78 15 1,: — 1.. 17" - 1 1 2 0,191 0.0372 0.0126 4.20 

21. 17 63 14- 2.- — --̂  4L-:- 120 0.222 0,08010.0269 9.03 

22.. 3-̂  - - ... - — • - - ~ " • — 

23 4.̂  9 2- 11-. 0,012 0,0005 0.0002 0,051 
24) 
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!*• 82. 

116 

0,24L3 0,0505 0.0091 7.07 

0.2040 0.03970,0106 4.97 

29 63 76 3 1„ - 1 . 17 98 0.1470 0,0362 0.0114 4.23 

30 56 127 5 — 10 142 0.2144 0,0494 0.01A5 5.95 

31 51 163 5 • — 1 16 190 0,27/2 0.0570 0.0195 6,40 

32 39 119 n 1.. 131 0.2235 0,0561 0.0139 7.21 

33 52 195 15 ... 4- 214 .0.3544 0,0628 0.0173 7,63 

34 38 194 10 1. 205 0J?676 0,0506 0.0130 5.57 

• 35- 52 91 7 — 5 ^ ICS 0.05U. 0,0293 0.0071- 3.79 

36 16 39" 20 i„ _ ^ 60 0,1452 0.0309 0.0080.' 3.90 

37 29 V.4 6 - 1,. - -. 151 0a990 0,0423 0.0126 5.07 

38 24-157' 7- 6 - — 170 0,2U3 0.0477 0.0138 5.78 

17 54- 13 • — — 5: — 72 0.0863 0.0215 0,0062" 2.61 

40. U 2: .9- 68 0.1145 0.0219 0,0068̂ 2̂,53 

•42' 

U 

0,5 

» 74- . 29̂^ — — • 3T 

6**"̂  

-~ 106 

— • 6 

. 0.2372':o;0473'0.O146,:' 5.58 

o.ooo3'̂ oloobî 6.o66o- O.ITI 
Total 
Number 

Average 
Kumber 

2143-2367 17-^ 31T- 13:: 140. 2586 3.85a3:̂ '0i«923 

• Small — l e s s than 10 mm. i n length Gartropod.'-^; , 
•v Large --greater than lOmm. in.length v e ^ ^ ^ , ; > ^ ^ ^ ^ 

33 
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TA3LZ /, - BcttcDi Fauna from Lake uiinnewaiika - Cabin Station, 
taken on. August 18, 1=.'52. 

^ 5 ^ - fe'- Mi- s s 

a-

O <d • 'O •H. •H a o U) e •H H a.-O CO O 

' 1 37 2 123 1 6 -- 132 0.2080 0.0/|81 o,nn2 5.96 

2 56 8 129 — - 1 - 138 0.1929 0;03U 0,0123 3.7̂  

3. 25 6 91- 20 — — 1 8 -4 130 0.2168 ' 0;O521 0,0163 6,11 

4- U 12 . 86 88 2 - 1. 29 - 218 0.3755 0,1455 0.0572 15,0£ 

5 11 - 30 24 1.,. — 7" - 62. oaoo2: 0.0452 0.0070 6,5; 

6- 9 - 5 398 4.. i : 1. 409 0,2109 6;0444 0.0154 4.9t 

7 13 65 27 10 , — 1,. -- 103 0.3507- 0.0588 0.0135 7.7. 

8 45 10 136 4 1 151 0.2582' 0,0406 0,0106 5 a; 

9 15 9 72 136 1 — - 14 - 232 . 0.2358 0,0692 _ 0.0137 9,4'. 

10 12" 25 73 181 1. 1 1 8 1 291 0.3819 0.0903 0,0208 U.8'" 

11 58 7 122 4 .- - 11 - 144 0.2073 0̂ 0397 0,0122 4.7> 

12 50 8 101 -- 3 1, 1 114 0.1740- 0,0258' 0.0092 2.8 

13 30 2 81 19. - - 102. 0.1422 0,0246 0,0043 3.i 

l i - 18 17 32 42. 1 2 -• 94- 0.1857 0.0480 0.0081 6.8 

15 5 . - , 2 27 - 1 — - 30 0,0086 0.0072 0.0005 l a 

16. 1 3 - 1 - - -• 4. 0.0072 0.0019 0.OOC3 0.2 

Total 
Kumber 171 1173 953 , 9- 4 8 89- 7 2354 0,7758 95.? 

Average 
Number 10,7 , 69.6 59.6 U7-

• --7.- ' 
5.1 
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