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. SR 5 ' In order to determine if and to what ext.ént the pfoductiva&"r‘ B
‘ . ; Eapacity in Lake Minnewsnke hes changed, gince previous studies aq.far
a8 bottom Awelling.organlsms are concerned,.sa survey wans conducted and
. a careful analysis of the material was c¢erried out. The-results of this
ﬁ, atudy appear below. . ' i .
' On July 21 and 22, 1952, 24 aredginga of fharbottom of L;Fe Minne-
- wanika wero obtained from which the organlems were removed. Samples were
taken at this time, beiween depths of one=halfl ana 68 métrea,-inclusiva.
"On: August 18 aﬁq 19, 1952, 16 more dredgings were taken rrom.ﬁha seme
“ . lqcation, betyeen depths of 1 and 58 metres. Eaep of the 40 dredgings
Laa L, - was taken with a’' 9-inch Eclman dredge in front of the warden's éatrol cabin
i et | . . oo the north shore of the lake about 8 miles from the d;m site. The.organ-
' ~ isus taken, were counted, dried, weighed, ashed and rowsighed fram wﬁich:
the dry weight of available animal organlc matter was determined.  The
‘numbers of organiams, the dry snd ash weights, and the number of poundsrdr
3 dry organic matter psr acre of bottom are presented in the attachad'tabla 3
. L _ " and table 4. ' ‘
’ Tha botton Bamélaa analysed, contained chireaomid larvae, chironomid
N ) pﬁpae, amphipods, oligochaets, sphaerilds, gastropods and nemat?des.
| A briefr suamary of the data recorded in the above meﬁtionad tables
is presented below:
;. Tbtal-numbsr'of‘aamplea e vieeessessssvesssacsenvessnannnnsecrnecocaras - 40
Total number of organisms recovered ....................;.............4940
average number of §rganiams fécovered per sumble .{..........J.,......‘123
o Average number of chironnmidAlarvaa por sample cevessasessssassssssass 118
Average dry welgnt Ar animal orgapic matter per sample .....,...,.....0.0417 Zre
Averuge dry weight of animal orgapic matter per acre ...?..;.;;ﬁ.;....5.l'1bs.
N I _ . The bottom faune of -the leke had been sampled four.tiﬁaa previoualy.

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

. ek - tom feuna during the summersa of the years mentioned. A. camparison of the re-
L . . ;
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gults of the preseat stuﬂy with thoae of the pravious studies ia provided in

the following table:




- TAEIE & - Comparative results of the present botton feuna study
witn four nwrevious stuc_*es carrled out in 1936, 1041,

.. T - . 1943 srd 191;7.
)
_Year No., of = Aver. No. of Aver. No. of Aver.. % of  Aver, Dry’ e
Samples Animals per Chironomida pr Total No.  Weight of )
8q. metre 8Q. met.re of animals animel or-
o . ) represented gamic matter
3 . ] by Chiron=- per-acre
~ - cmid Larvee
1936 42- 1,149 661 © 57 . 6.5.1ba.
194 2% 84b 502 5945 3350
1342 64 424, 393 92.7 2.9:‘ B
947 29 2,720 2,520 9246 b c\f"“ '
1952 40 2,263 2,210 - 935 | 5WL LE
. , _ .

It is noted fram the ebove teble that the total. average weight of”
anizal orgenic matter recorded was lowest#? in 1943 hav:.ng decreased i‘rot:.
645 1bs, per acre in 1636 to 3,5 lbs. per scre in 1941 snd to. 2.9 lbs. per

" mere in 1943. After 1943, the weight apparently increased and. rea.ched FARY

-

R

log. per acre ir. 1647, The re:.ght of the bottom fauns haa again increased
» ‘ R ) since 1947, having reached a value of 5.1 1lbs, per acre in 1952. ,'

. It is further noted that the mmerical composition of‘-the bottom
fema has contirmued to maimtain the high percentage of chironomid larvee

'thst. was discovered in 1943 and 1947, and that the percentaga has slightly -
jreressed in 1652 (ebout 1% from 1547), This indicates a production or &

samoli.ng of largar larves in 1952, becsuse the average rumber 'of larvee per

[

square metre has decreased. It is, however, 5 to. & timea greater than that
determined in 1943. If Solman's work (1947) is referred to, it~ is seen that

two extremely large samples (conteinirg 609 and 490 1arva.e) proba.bly aecount

for the higher average mumbers determined in 1947, ) e
Ser - RS i e R TRE -

From these data, it is postulated that a severe change in the en-
R A S e
T S 4y viromentel conditions occurred shortly after the construction of the pre-~-
“ ~ . - rast R I x" =y

sent pover dam, which resulted in & serious depletion of therbo't.tan fauna, .

- . L - fw"-w S
B e et eh ' Gons:Ldering t.he large propor’oion of chironomid larvae to theataté;.l number
o ' B calt VR e
of_organlsms now present. it- appears tha‘b a satisfactory. recovery has been
T
~ made by these larvee, which probably adapt.ed more quickly to-the changed




; ) ; ; . 5.
e | ‘ ‘.rfvirom:e-nt anG. kave ircrease¢ ever since, It is probsble that the bottox
e e | ' Taunn of Lake I;iinmwanka will contiiie to increase in mumbers and welight
. { . ) during the coming years. It was not.ed that there is a small increase (2%)
_— 7 ‘ . in.the numbers of ‘spheeriidae, Tt ia belleved that the molluac po;mlation :
may be again increasing toward ite population. lavel prior to the construc;-
5 tion of the dam, For both the July and Augulst samplings, the lake level
~ was well above the minimum level (4,805 feet) to which the powe;' company
can draw down. At the time of the .Iuly sampling, the water level was 4,83,
")_ ’ feet and during the hugust sampling, the water level had reached 1ts maximm
height of 4,840 feot. If we exsmine the results of the- bottm samples taken
by ‘depth ranges we see a;relat.ionship for the flooded end non—ﬂooded areas,
_ The following table summarizes the average animal organic matter
in pounds per acre for. each of the two sempling dates.a:.nd for the total of
both samples .and_ the average muber of organiems per sample for‘o to 5 metres,
& to 12 metres, iB to 207metx-'e3, a.nd'21‘ metres or greater ranges in depth,
h;.‘mmir.ing these depths we ses that, samples from the 0 to 5 'lﬁetre range were
taken in areas that were flooded about one mlonth or so prior to sampiing.-

The. samples from the 6 to 12 motre range were taken from sress which

. . - were exposed for g much shorter period of time but inqluaes the area over which
. the wa.tgr I'I_Luctuate:a in depth dependirg on the amount of water drawn down by
ike power company, The 13 to 20 metre range represents the aree of lake bot-
tom that was not flooded prior to the construction of the dam. but which was

permanentiy flooded ai‘t.er 1941. At depths of 21 metres or greater, the bottom

was flooded pr:.or to 1941, in other words this depth range re.:resents the -old
lake bottom,
TLBLE 2 - Average weight of Animal Organic'uatter and Av;rage mmber of

et e e MYy organisms per sample for four depth ranges for samples taken
on.July 21 and 22, 1952, and on August 18 and 19, 1952,

LR TR Depth ) Aversge Animal Organic Matter Average mumber of -
. U - . Range : . in pounds per acre organizms per sample
(Metres) : i .

T e e ‘ - : July August Total - July- Aii‘gusi: Total

SR : 0'=5. - o007 071 029 6 BEl7

T e e (\' . 6 =12 . 5396 7378 5:2. 84t

' 13 - 20 5:10 977 8.92. 105
- 45T
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i 7 ’ It is seen trat only samples from the O to 5 me‘l".re Tange Were

. .o s S ' Goticesbly low in weight and pumbers: of organisma having an aversge -value
S - of 0,29 pounds per acre and an average of 10 organisms per sample, Thie

is expected for an area that 1s only occasionally flooded as.is the area -
in this depth-range. This area of the lake is practicelly napeproductive

) as far as bot.tom faune. is concerned

The 6 to 12 metre range which represents an area of .the lake bot-
tom whieh is ﬂooded only part of the time, produces 8 relatively hzl.gh woight

3 : and rugber of fauna, In July this depth range produced 5.96 pounds per-acre,

which increased to 7,78 pounds per acre in August ‘with a total aversge for -

. all semples df 5.42 pcux-:ds per ecre.

b Thd 13 to 20 metre range which represents the a:;:a of the lake bot~
tcm which was flooded as the result of the dam const.ruct.:r.on ‘but which does
not become exposed due ‘to the lake level fluctuation, produced the graa.test.
mumber of organisms and the heaviest available anjmal organic matter. This
area of the lake bottem produced 5.10 pounds per scre in July and 9.'7"? pounds
per acre in August with a total average weight of B,92 poundd per acre.' This

i is higher than sny cother avea of the lake, This area slso produced the grest-

. : | T ‘est ruaber of organisms with a total avérage of 201 orgenisms per smﬁpie'. The

reason for the high productive capacity for this area of the lake is probably

M - reiated to its relative shallowness coampared with the rest of fhe lake; ard

. " the fact that it is flooded &ll year and hence does not receive annual imter-
uptions in the faunal ecyecles., It further '15 an area which 1s.vundcubt.edly

a2 _ higa in nutritive componerts as it has only been flooded since 1941 anddwi‘ll-
not yet be dependent on a cﬁemical—mrbritiou c¢ycle, It is alsc an aree of
the leke that receives & considérable settlirg of deﬁri‘tua'as the resuit of -

"{nflow ard wave action slong the shore line as the lake level is raised each

SULMeT

W u BLECIERS

The data for July apd August 'fur't.l"xef indicate tﬁat..a large inérease
in the numbers and weight of organisms occurred between July and August. 1952,
between the depths of 13 ard 20 metres, while a lesser change is noted for
N . R ) f\' the ssmples taken between the depths of 6 and 12 matres and no changa is ap—

7\) -
parent within experiment.al error at. depths greater then 20 met.res. This may

also indicate that there are several peaks of sbundance and: consequently s6V-
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Conclusions - R L.
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From the data presented, it appears that the bottom fauna suf= .
fered & reduction in numbers, .possibl-' resulting from & change in the en=

virormernt brought. sbout by the dam construction in 1941, Conditions have

-

cbviocusly improved a.nd the. fauna has recovered aince tha.t :t.:’une. ‘The chiron- .
omid population appea.ra to have made the most rapid recovery, hcmever, there
is av—.l.dence ‘bhat the molluscs are now beginning to incresse 1n numbers.

Other samples from Lake Minnewanka were taken at- dii'i‘ere{rt t.imes
throughout the summer at other locations in the 1dke. Theée sampies were

not analysed st this time but will be reported on at a later date,

From the ebove study, the analysed results have indicated con-
clusions which can.be briefly immerated as fo]_'l.owa: .

(1) The bottom fauna. is recovering from the- ].-\arge deci‘é&se'i.n,.
ml;.ilbers that occurred as s conseduence of the construction of the da}n.

{2) The bottom fs’nnd has.increased mumericelly-since the last

inves‘t.:.gat:.on in. 1947. , C o . I

T

(3). ThHe chironomid larve.e seem to have made the most rapid Te=
covery sinoece 1941, . A ' -
{Z) The most productive:area of the lake bottom is appa.reﬁt.ly
. M .
beﬁween 13 and 20 metres beiow the lake surface, me_:asured at high water,
(5) There seems to be an ample supply of bottem orgam.sms to
support the prssem‘. botton feeding fish population and even a la.rger .-

ber of individuals.since the productive cepacity of the bottom is net fully

utilized, .
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TLELT L - Botlom Faune from Lake Ainnewanka - Cabin Stat.:.on,
taken on. Augu't 18, 1952,
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