
FISH CULTURAL PROBLEMS IN THE OKANAGAN AREA 

By W. A. CLEMENS 

OKANAGAN LAKE 

Okanaga n is a relatively large lake of considerable depth, \Vhile its surface 
waters become quite warm in late summer, its great body of deep ,,'ater remains 
at a low temperature throughout the year and the average mean summer temper­
ature for the lake as a "" hole is low. 

The amount of microscopic life (plankton) in the open water is comparatively 
small as is also the quantity of organisms on the bottom beyond the shore\\'ard 
area of rooted aquatic vegetation. The production of invertebrate organisms 
among the areas of vegetation along the shores is fairly abundant but these areas 
are limited in extent, It has been estimated that of the total shore length only 
about nine per cent has a rooted aquatic vegetation. 

These facts indicate a limited productivity. The low average temperature 
means relatively slow growth and low rate of reproduction for the aquatic plants 
and animals, and a slow turnover of organic materials, particu larly in the offshore 
region. 

The end result of the productivity of the lake from an economic point of view 
is fish which are desired for commercial or sport purposes. The quantity of fish 
produced by a body of water depends largely upon two factors, namely, the food 
supply and the adequacy of the facilities for reproduction. If the food supply is 
large and the conditions for spawning and incubation very good, production may 
be potenti ally hi gh and a large number of fish may be removed annually. If on 
the other hand one or both of the above factors operate adversely, production 
may be on a very low level and various measures may be necessary in order to 
provide a n adeq ua te surplus for the fishery. Each body of water is therefore a 
problem in which must be determined the productive capacity and the amount 
of the surplus stock that may be removed by the fishery. 

It is evident that in spite of certain limiting factors a considerable number . 
of fi sh of various species are produced in Okanagan lake. These occur in two 
more or less distinct groups, namely, an inshore population consisting of the 
shiners, chub, squawfish, carp, coarse-scaled suckers and sculpins , and an offshore 
population consisting of the fine-scaled suckers, Rocky Mountain whitefish, 
Eastern whitefish, kokanee, Kamloops trout and ling. 

In the former group all except the squawfish feed chiefly upon small aquatic 
invertebrates and terrestrial insects while the squawfish is large ly a fish eater 
when adult. In the latter group, the whitefishes are bottom feeders, the kokanee 
a plankton feeder and the Kamloops trout and ling fish eaters. 

Although limited in extent, the shallow areas in which rooted aquatic plants 
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gro\\' ;IPI)("lr to hl' high'" product i\(~ of ti,.;h, hut of killd s \\hich are Ilot <il'~ircd 

h,' 111.11\, It \\ Ollld :'l'l' lll t lul a \(' 1"\ ' I.lrgc al 11 0ullt oj" th e pr illl ,lry ftlocl IlLlteri;d,.; 
i" !..;Il ill:-: illto t Ilt' prodll ct ioll o f fi sh \I'hi r h ;lre Ilot utiliz l'd :llld th C'rc \\ ou ld :lPP(:,<l 1' 
10 Ill' liltlt' pns~ilJilily of de\(' lo pill :-!,;l (,(ll1l1111'rei;d fl"hny Ill'callsc of in suffici (:, llt 
Cjll.lll i it il '~ 10 prm'ic1(' ;\ SlI :,Llilll'd \'i t' ld , 

\\ ' I1l' 1l illtroductiol1s :Ire' cOllsidered for th e pllrpo~(' of u[ilizin g- the produc­
li'TIlL'S:' of 11\l' shorcward arp;\ s by more' d(:'sir;lble SI)(:'cil's iL is apparenL that it 
II ouldl w IH'('("Ssan' to intwduc(' either ,t "pecies which f(:'c/ lIpon th e i!lvertebr:ltes 
or Ollt' Il 'hiell ft-c1l1POIl the coa rse fi shes, III either C<lse it cou ld Ii ol be a commer­
ci;d fi~h hC C;l U:'l' th e tOLd area a\ 'a ilahle for such produniol\ \\ould !lot susLain a 
profil.lblt' illdus t IT any more th ;\!l will th e presenl POPlllat ion, Amon g the sport 
ti sh tl1<>re d ocs Il o t "ppe;ll' t o 1)(' a species \I'hich feed s l'll[irl'I~ ' UPOI\ aq u:ltic in\'er ­
IP!Jr;lte,.;, 011 the Ol he'r h;\I)(\ th erc ;\re se H' r,d SPCC il'S or ",;Imt' fi shes \I'hich ;:!re 
prcri ;ICt'OIl'< UpOIl other fish, ,-\11 introductiOIl aL [h e PIT"! 'll t time lI oul d I)e ina cl­
I ' i~,d "t' hVl ', IU"I" of the ];H'k of kl \()lllecl~!' ;IS to the intc rr(' /;lIion s a mong fi sh 
POpul.lliollS bUL the m;IILer is ()f s ufficie nt. importance to \\arrant a \'ery C:lreful 
inves tigation, 

Th e question of the rt'durt ion in numhers of the coa rse fi s h of the shallo\\' 
;lre; IS and it,; relation to thl' prod uct ion of troul CIIlllo t be adequate ly dealt \\' ith 
;II till' pre,;elll time because of lack of experiment;:!1 or sufficientlv extensive obser­
\,;\t iOll a l cI ,lIa, " ' Iwt her trout \Ioulct OCCUr\' th e in shore :1re<lS a nd consume the 
foocl m:\tl'ri ;tJ s [WII' Liken b\' th(' CO;lrse fish, Il'e re these la rge ly eli min a ted, is not 
kn olln, bllt it \\'uulcl seem doubtful. \\'hil (' th e squa\I ' fi sh t<lkes trout \\hen they 
;11 ,(:, rea<iih- a\'ai/able its chief foocl s~ems to co nsis t of coarse fish, and as long as 
thest' ;Ire ,\hllil d a nt its fC'edi llg ;1ni"it ies Il' ill Ilot likel y se ri ously men ace the trout 
popuLlIion, To a great (' x[ e I11 the sh,llIo\\-\I;\l e r ;l ssociation does not in\'olve the 

Irnut :lnc! Ilouid not seem to be a "pry significant fa ctor in limitin g their numbers, 
Three ,; pecies of fish occupy t he deeper I\ ';:! ters beyond the shol'el\'ard areas, 

The::'e ;I re the Rocky :\[ountain \Ihitefish, ,the Eastern \\'hite fi sh and the fine­
::;e ll ed sucker , Th e fir s t tll 'O are desi raiJle for commerci;11 expl oitntion hut the\' 
do nol OCC llI' ill sufficient )lumbers to sLlpport a profiLlhl e fi shery, Th e\' feed for 
II H' most part upon ill\'er tebrates livin g all the !Jottom of the la ke, and since t he 
preSl.'llt il l l'e;; [ig<ltio ll h;\s I'e\'(:'d led ;1 p:l lwit y uf iJo [ tum org: llli sms il is likel y th;)t 
IIll' food :- lIpply is lile chi e f fa CiO\' limi t in g Iheir a hllncl .ln('( ' , Th e tOLd aiJsence 
flf dt:'vp \Iat e l' sh rimp-like fOJ'Ill S such as POl1loporeia ;Inc! JJy sis Ill ay be a sign i­
h,'; lllt fe ,llurp ill Ihe fo nd s it.lldtion , p :1r tielli:1rh in rC'slwc t [0 th e I': astern \\'hite­
"i ", h , si nee ill e;\s tern ];1 kes \I'h ie h su pport rOIllIl1l'rci;d l1,;h erit's for this species a 
bl'ge pori inl] of the food con sist s of th ese deep lI;lIn crllsLlCea ns , If any further 
d IIPI11I )t is to he m;lde to develop a commerci ,\ 1 fi;;h ery fol' Ih e Eas tern \\ 'hirefi sh, 
I he poss i I )I t' in trocltlct ion of POlllojJOrf in and ,JJys is s hou Id be con sidered, They 
oce lli' in ,,'at er[ on lake , Alberta, alld a rt' s;licl to he prese ll t in cenain la ke ::; in the 
:-,L ltc ()r \\ ';Ishin g ton, :l nd th ere \\ould :;eem 10 he ('\ 'ery r(' ;1::;OI\ to e:>opecl th at if 
illlroriuu-d into Obnag;lll la ke thpy \\'o ulc1 become t'sLlblishecl , ,-\Il\' sLlch int ro ­
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ductions should probably be made in the form of the eggs of these species to avoid 
the possibility of the introduction of fish parasites. 

The fine-scaled sucker is not abundant in the lake at the present time prob­
ably because of the limited food supply as in the case of the Eastern whitefish. If 
the food conditions in the lake were improved it is quite likely that there would 
be an increase in the numbers of these suckers and it might be necessa ry to adopt 
measures to limit their numbers. 

Mention has already been made of the importance of kokanee in relation to 
trout. It has been impossible to form an opinion as to the abundance of this fish 
in the lake and whether it is far from or near to a maximum population. Undoubt­
edly the numbers of kokanee are related to the quantity of its food supply, namely, 
the plankton crustacea which in Okanagan lake are not particularly abundant, 
although apparently comparable in species and numbers to those of such large 
lakes as Shuswap. The problem of increasing the plankton production of a large 
lake has not yet been solved, and at the present time there would appear to be no 
economical way in which the lake may be fertilized in order to increase the amount 
of open water plankton and thereby the production of a plankton feedin g fish such 
as the kokanee. If investigation should indicate a meagre population in relation 
to the food supply, introductions of eggs or fry from other areas would seem to be 
a reasonable procedure. It is evident that a thorough knowledge of the life­
history of the kokanee is essential to a well-rounded fish cultural programme in 
rela tion to trou t. 

The fish most desired in Okanagan lake is the Kamloops trout, because it is 
an excellent sport fish and is an economic asset to the extent that it attracts non­
local fishermen. The difficulty of developing at the present time an exact cultural 
policy for the trout of Okanaga n lake lies in the fact that certain necessary basic 
data are not yet available. The present stock in the lake, the number of young 
produced naturally each year, and the number of fish caught an nually are un­
known. In view of this lack of fundamental information the situation can be 
dealt with only in very general terms. 

Reference may be made to conditions in Paul lake which has an area of 
approximately 1,000 acres. During the past five years, production has been 
maintained by the planting annually of 200,000 fry, natural propagat ion under 
the present programme being practica lly negligible. There is now an annual pro­
duction of 10,000 fish taken by anglers and a spawning run of approximately 2,500 
fish in Paul creek. \\'ere conditions exactly similar in Okanagan lake there would 
be an angler's catch of 900,000 fish and a spawning population of 225,000 on the 
basis of lake area. However, conditions are not similar and Okanagan lake can 
not be expected to produce trout on the same scale as Paul lake, largely because 
the prod uction of basic food materials such as plankton and bottom organisms is 
one-third to one-fourth that of Paul lake in quantity. 

On the b.Jsis of a liberation of 200 fry per acre, Okanagan lake would require 
18,000,000 fry. However, the food supply may be considered as only a third that 
of Paul lake so that an annual production of 66 fry per acre or a total of 6,000,000 
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should ::Ipproximate the carryin~ car;lcity of Okanagan lake. There is :l possi­
bility of l1:1tural prop:1gatioll, in certain yea rs at least, supplying a portion of this 
amount, but at best it Glnnot be gr(,:1t with perh:1ps 60 per cent of the tributary 
strt'ams being utilized more or less completely for irrigation purposes. If natural 
propa ga tion is contributing 40 per cent of the requirement, then there should be 
al1l1u:tl introduction of 40 fry per acre, that is, a total of 3';)00,000 or the equiv­
,dent. No account is taken of predators or the presence of kokanees as a food 
supply. There is no way in which the inAuence of these factors in the situation 
may be calculated and for present purposes they may be considered as neutraliting 
each other. 

In 1935 the Department distributed 234,379 fry in the lake. In addition the 
KelO\\na Rod <lnd Gun Club has been rearing the product of 250,000 eggs in its 
large natur<ll ret<lining ponds and liberating the fish as yearlings. No artificial 
fet'clin g is necessary in these ponds and the cost of production is very small. Since 
it is estimated that there is a mortality approaching ninety per cent among the 
young fish during the first year of life in natural bodies of water, the yearlings 
liberated from the Kelowna ponds may be considered as equivalent to 2,000,000 
fry . 

If therefore the guesses m<lde above are at all valid, the present stocking 
policy is appro<lching the lake's requirement. If the Ke!owna ponds could lib­
erate 2,)0,000 tu 300,000 yearlings annu<llly and the Summerland hatchery dis­
tTiiJute 500 ,000 to 1,000,000 fry annually, there \yould seem to be reason to believe 
that there \\ould be an <lpproach to the productive capacity of trout in the lake 
under its prl'sent conditions and that the trout fishing \\·ould be maintained at a 
re<l sonably hi gh leYeI. 

In summ<lry the situation in regard to the production of fish ill Okanagan 
lake \\ould seem to be as follo,,·s. There is a large area of relatively low produc­
ti\ity in the centre of the lake which is occupied by economically valuable species 
such as the KZlmloops trout, kokanee and the whitefishes. There is a smaller area 
of rebtin'ly high producti\'ity around the margin of the lake which is occupied by 
a number of srecies of no \ al ue economically at the present tim e. \Vith respect to 
the Karnloops trout a tentative fi sh cultural programme has iJeen ou llined, desig ned 
to mt'ct l he t'~ ist i n~ cond i t ions. rnforma tion concerni ng rhe kokanee is so meagre 
that no polic\· c<ln be presented. Th e obvious importance of this species to trout 
produClionh;)s becn pointed out and it is possible that innstigat ion may reveal 
that th e hJLlIlee production may be so managed as to provide a limited supply 
for hUJ11;)n u"e as ,,·e ll as a food supply for the trout. As for the whitefishes, it 
seems c \'jdent t lJQt lac k of food supply limits their production. If efforts to 
rcmeu)· the [ood cond ition ,,·ere u ndel'ta ken <I nd pro\'cd successful, there migh t 
result a commercial fishery limited in extent by reason of the small size of the lake. 

The utilization of the productive capacity of the marginal area of the lake 
rrcscnts quite a differen t problem. As indicated previously , it would see m that 
the introduction of a game fish which \,ould feed upon the CO:lrse fish <lnd not 
destroy the trout would be the proper procedure. Three species s ugges t them­
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selves, namely, the large-mouthed black bass, the small-mouthed black Gass and the 
maskinonge. The first is now in Osoyoos lake and there is considerable likelihood 
of it eventually making its way into Okanagan lake. If it does so, there \I'ould 
seem to be no cause for undue alarm provided its numbers are kept within limits 
by angling and so not allowed to increase to such an extent as to eliminate the 
food supply in the form of coarse fish: It might be advisable to withhold any 
restrictive fishing regulations and thereby have a factor tending to restrict the 
numbers. In the meantime it would seem most desirable to study thoroughly the 
conditions now existing in Kootenay, Christina and Osoyoos lakes where black 
bass have become established. Furthermore, the early life history of the Kam­
loops trout should be studied to see whether the young get into deep water early 
enough to escape an active predator. Consideration of the environmental condi­
tions in the lake might indicate that an introduction of the small-mouthed bl ack 
bass would be preferable to that of the large-mouthed species. The maskinonge 
has a good reputation as a game fish and reaches a size large enough to eat the 
large coarse fish of the lake. 

The first step in the study of Okanagan lake from the point of view of fish 
production has been a general survey from which certain facts have been recorded, 
and an attempt has been made to present a picture of the fish cultural problem. 
The next step should be a ser ies of specific investigations a long the lin es indicated 
in th is report. 

KALAMALKA LAKE 

Conditions in Kalamalka lake are essentially simil ar to those in Okanaga n 
lake an d the problems in respect to fish production much the same. Coldstream 
creek appears to be the tributary which is used chiefly by the trout for spa\\'ning 
purposes , although Oyama creek is used to some extent. From statements made 
by anglers it appears that this stream is subject to the same deficiencies in respect 
to trout product ion as Okanagan lake tributaries. The obvious fish cultural policy 
for meeting the deficiency in natural production would seem to be the establish­
ment of an egg-collectin g stat ion on Coldstream creek, the transfer of the eggs to 
a ha tchery somew here in the area and the liberation of the fry throughout the 
lake. Cnder this policy, in which there would be no allowance for natural repro­
duction , an annual planting of approximately 500,000 fr y or 50 ,000 yearlin gs 
\I'ould be required on the same basis of limited productivity as in the case of 
Okanagan lake. 

WOODS LAKE 

The conditions prevailing in Woods lake during the summer of 1935 \I'ere 
definitel¥ unsuitable for trout production. The very low oxygen content of the 
deeper waters, the high surface temperatures a nd the enormous production of 
algae constitute an environment in which it would seem impossible for trout to 
mZlintJ in an existence. In addition there are no tributary streams suitab le for 
spawning purposes. The stocking of \\Toods lake ""ith trout \\ould seem in ad\'is­
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able under present conditions. The l:1ke ("ont:1ins;1 very l:1rge popubtion of carp, 
chub, shiners, squ;1\\"fish ;1nd slickers, :111 of \rhich are able to liYe in the "'arm 
shallow"";1ter. 1n addition the Rocky J\Iountain whitefish is present in some 
numbers. In some summers it suffers rather heavy mortalities, presumably as a 
result of conditions of high temperature and lack of oxygen, or of the development 
of toxic substances arising from the decomposition of the excessive quantities of 
algae. 

Inform;1tion has recently come to hand that kokanee have become plentiful 
and are providing a considerable amount of sport fishing. Individuals between 
t\\"O ;1nd three pounds haye been taken. 

If bl(lck bass should appear in Okanagan lake the species might be intro­
duced into \\"oods lake where it might become successfully established by reason 
of the abund;1nce of a food supply in the form of minno\\'s and suckers. 

The discovery of the causes of excessive algal growths and the development 
of control measures \I"ould seem to be the first essential in any sound fish cultural 
policy for Woods lake . 

DUCK LAKE 

This is a shallow body of ,,"ater, \\"ith high temperatures and an excessive 
production of algae, and it is entirely unsuitable for trout. No constructive 
recommendations are offered at the present time. 

BEAVER LAKE 

Bea\"er lake, as well as the smaller connecting lakes A, B, C and D, was origin~ 
ally barren of fish and was first stocked with Kamloops trout in 1926 with 5,000 
eggs from Lloyds creek hatchery at Paul lake. In 1927,20,000 eggs and in 1928, 
10,000 fry were transferred from the same source. Subsequent introductions were 
as follows: 1931,3,000 Kamloops trout fry from Fish lake; 1933, 125,000 Kam­
loops trout fry from Penask lake. As has been the case in other parts of the 
province, the fish increased very rapidly in n'umbers by reason of the abundant 
food supply (lnd the absence of competitors and predators. At the present time 
there is some indication that the lake is over-populated from an angling point of 
vie,," in that the average size of the fish caught has been steadily declining. Many 
of the an glers are of the opinion that the numbers of freshwater shrimps and caddis 
Jan'ae have decreased. 

The time available for study of the lake was too brief to determine the exact 
condition of ;)ffairs, but if it is a case of too many trout the situation can be 
impro\"cd by removing large numbers of eggs for stocking Okanagan and other 
lakes each year and by taking out more fish by angling. The extent of natural 
spawning should be determined and then an attempt made to calculate the 
number of eggs which may be removed, leaving approximately 200 fry per acre. 
These figures are b.:tsed on the data obtained at Paul lake, where a distribution of 
]75 to 200 fry per acre with practically no natural production serves to maintain 
an excellent fishery, By observation and experiment the annual liberation of fry 
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must be adjusted to the productive capacity of the lake in the matter of food 
supply for the trout. 

CHUTE LAKE 

From the data obtained on a single examination, Chute lake would appear 
to be much less productive than Beaver lake. This lake was originally barren of 
fish and was stocked as follows: In 1917,20,000 cutthroat trout fry; 1918,30,000 
cutthroat trout fry; 1919, 7,000 cutthroat trout fry and 15,000 Atlantic salmon 
fry; 1924, 5,000 Kamloops trout eyed eggs; 1928, 10,000 Kamloops trout eyed 
eggs. Plantings with Kamloops trout eggs were continued until 1935 with the 
exception of 1933. Only the Kamloops trout has apparently become established, 
and it seems likely that the natural reproduction will maintain the stock to the 
carrying capacity of the lake in spite of the passage of some trout into the outlet 
stream. 
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