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COWICHAN RIVER INVESTIGATION 

The streams and lakes of Vancouver island have been favourably known to 
fishermen of at least two generations. Not o.nlY do they offer immediat e o:ppor­
tuni ties for the fresh water angler ; but they provide spawning and nurs ery ground! 
for considerable numbers of salmon which in later life yield tribute to the salt 
water fisheries of industry and sport. 

The Cowich.e.n river, one of the most important wate rcourses on the ea st 
side of the island by rea son of size and accessibility , first came under investi­
gation by the Fisheries Research Board of Canada in 1934. The present pha se of 
the investigation was begun in 1937 . 

For some years prior to thi s time, and also mor e r ecently, complaints were 
made that fishing within the area of the river syst em had suffered a considerable 
decline as compared with former years, in spite of extensive fish planting opera­
tions carried on by tho Cowiehan lake Ha tchery, establi shed in 1910. 

The purpose of the survey was t ·o investi gate the factors limiting fish · 
yi eld and to determine as far a s possible the means whereby the various fisheries 
could bo maintained i n a healthy condition. 

The magnitude of the problem is evident from a mere reference to a f ew 
obvious considerations. The watershed of the Cowichan r iver occupies some 325 
square miles and the system comprise s about twenty-e i ght miles of main river, open 
to the sea, a lake having an area of t wenty-four square miles, fi ve smaller but 
5till sizeable lakes and numerous tributary streams of varying size ent ering the~e 
waters. Eight species of salmonoid fi shes are native in the river sys t em and at 
least five additional species or fo rms of non-native f i shes ha ve been introduced 
at various times. To understand fully the actual and :potentia l condition of the 
fi sheries associated ~ith the Cowi chan river it would be nece ssary to have ac­
cura te knowl edge of the life histories, numbers mid i nterrela'Ci onships of all 
these species, their migr ations betwe en ve.rious part s of tho river system <:md 
bet•rnen frosh and se.lt wo. t er, food requirements in r ol nt io n to l'l.va ilnbl•3 sv.pplies, 
ro~ction to existing physic2.l a nd chemical conditions, r eproductive powors ~ nE'.tural 
mortality , enemies nnd competi t ors, f:, nd the numbers whfoh a r o caught annually by 
fishermen. 

The present account summarize s existing knowl edge on c ertain of these 
points and discusses briefly some of the problems connected VTi th the present and 
fUture status of the more important spe cies of fish ~ithin the river syst em. 

SPRING S.AIMON 

The fish which provide the main spring salmon p opulati on of the Cowichan 
river ap :pear in Cowichan bo.y during the sunnner, increa sing in numb ers f:.:-om July 
until September. They provide a considerable sport f ishery while in t he so naters. 
A:pproximately 1,400 spring salmon rrnre reported landed a t Cowi chan bay by anglers 
between August 23 and October 31, 1939 and 2,000 be t ;::·Gen Aug.i s t 1 and October 31, 
1940. 

A f ew fish, particularly "jackstt, move up the river while the latter is 
still at its low summer l evel. The main run coincid es with the first large in~ 
crease in river volume , whioh usual ly tak es place qui te suddenly a bout tho middle 
of October. Many ascending fish a.r s spoarod by Indians in the lower r eaches of 
the riv or. Tho number of fish onto:.'ing the ri vor cannot be stated with any assur­
ance. In 1939 an estimated tota l or 12,000 spring s almon pa ssed Skutz f alls, 
situated about eight miles by rivor below Cowichan l ake i during the main f all run. 
A.bout sixty percent of theso, howovor, were small 11 j a cks " of 2 lb. to 5 lb , It 
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is probable that a greater number of fish to not ascGnd the river as far as the 
fallso In 1940 we.tor conditions made counting impossible but from catch records 
obtained at Cowichan bay and from observations and nettings in the river it a:p­
peared probable that while the total number of fish we s ~bout the se.me as in 19''' 
the number of lerge fish wes two or three times as great. 

During the past two years the average weight of spring salmon caught in 
Cowichan bay (excluding jacks) has been 17 1/2 lb., the heaviest fish reported 
during this period being about 45 lb. · 

The fish referred to as "jacks" are all, or nearly all, males in their 
second year. Both sexes are represented in the older aga groups, which include 
fish in their third, fourth and fifth years, The proportions of these groups, a3 
determined from an examination of 211 scale samples from Cowichan bay were:­
Third year - 33. 21.; Fourth year - 61. 61a; Fifth year -· 5 ., 2j.. 

Spawning takes place mainly between the beginning of November and the mid­
dle of December, at points throughout the length of the Cowichan river. Fish· 
also enter the Robertson river, which drains into Cowichan lake via. Bear lake 1 

but very few ascend the smaller tributaries. 
Most of the young fish go to sea within a few months of the time of hatoh .... 

ing. Examination of the scales of returning fish indicates that not more than 
ten :percent of these had spent their first year in fr esi1 water, 

In addition to the fall-running fish, a certain number of spring salmo~ 
ascend the river in winter and spring and are believed to ranein in or near Oowi­
chan lako through the sul11Il1Gr. Trustworthy accounts egroe that those early running 
salmon were formerly fairly numerous e.nd provided angling of e. distinctive type. 
At the present time they ere undoubtedly very see. rec, on.ly th:..:·oe or four unques­
tionable records of such fish hnving been obtained within the last three years. 
'!D:hctss individuals were c2.ught, or found dee,d, in the river e,nd lake between 
January and May. While fishing methods formerly practised on the river mey have 
contributed to their scr::rci ty, there do not 1".ppee. r to be detrimental factors 
operating ~t the present time suf~icient to account for the eclipse of this vGrnE\l. 
run. It is possible th ;:ct the ceuse is to be sought in se.lt water. If the early 
running hebit is hereditary, there seems little hope th~t the present stock is 
sufficient to one.blo the run to be "ouil t up by he.tcheTy methods, using local re... ) 
sources. .An e.ttempt might be ml:'.de by importing eggs from elsewhere. /' 

COHO SAIMON 

Maturing cohoes appear in nu..mbers in Cowichan bay in the second half of 
September. They provide a celebrated game fishery dur i ng the weeks which pr~cede 
thei_r entry into the river. j, 400 fish were reporterl at five boat-houses on the 
bay in the season of 1939 and 1,900 in 1940. This do es not represent the total 
catch made by sportsmen in this area. The average weight of third year fish is 
about 9 lb. A few fish of 16 lb. to 2C lb. are caught each ye ar. 

The probable importance of ·Cowichan river cohoe s in the commercial oatchp 
previous to their entering Cowichan bay, is discussed in a progress report. 

Migration up the river usually begins as a ma.ss movement 1 very few fish 
preceding the main body. The upstream run may start abcl:t a day later than the 
main movement of spring salmon but many of the latter fish are rapidly overtaken 
and passed by the wave of advancing cohoes. Skutz f alls, about twenty miles frOll\. 
the river mouth: is ree ched by the first fish in about t wc days. Xn the last two 
years the peak of the migration pe.s s3d the falls during C;l two-c1.ay period but 
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ernaller numbers of fish continued to arrive for ss-veral. weak:s thereafter. !n 
1939 the nmnber of fish passing the falls was estim:i.ted as at least 50,000 to 
60,000. In 1940, judging from the ratio betwe en marked and unmarked fish in 
Cowichan bay catches and by the number of cohoes entering certain tributaries 
of the river, the total run of the whole river system did not amount to more 
than about half the figuros given above. 

The three year old fish, which form the main part of the run, are ac­
companied by a varying proportion of two year old 11 jacks 11 • These fish, weighing 
from 1/2 lb. to 3 1/2 lb., are not infrequently caught by trout fishermen. In 
Oliver creek, a small streem near the hatchery, jack cohoes have constituted 
from 21- to loj. of the a dult male migrants in three -0onsecutivo years, 

Coho eggs collected in the fall of 1938 were divided into two groups, one 
group being fertilized by three year old nnles, the other by jacks, the offspring 
being given distinctive marks before liberation. In the fall of 1940 a few jacke 
from both groups were encountered at or near the point of liberation. 

Spawning takes place in nearly all accessible tributaries and in the ID'.iin 
river, mainly in November and December. Most of the fry emerg0 in 11!\rch and 
April. In the smaller streams a mi gration to the river begins immediately and 
continues throughout the spring. I n t wo such tributaries five counts have been 
me.de of the nmnber of young fish rea ching tho streRm mouth in their first spring 
and summer. The survival fran tho ostimeted ntL~ber of eggs deposited in these 
instP.ncos he.s been: 15j.; 12j.; 4oj.; 28j.; 281.. Considerable losses are caused by 
prede.tors, especially cutthroet trout. Some of tho young fish remain nee.r the 
spc.vming grounds nnd· many of these ere trepped, either tomporerily or f e. t P.,lly, 
by the drying up of the stre~ms in summer. 

Fry marked during their descent of small tributaries near the upper end of 
the river were found to spread rapidly throughout the length of the latter. Th~ 

movement is not entirely downs t r eam , some fish proceeding up the river as far as 
the lake. At this season and again in the fa ll or winter of their first year some 
fingerlings push up into small tributaries and rivulets, some of which are not 
visited by adult cohoes . 

Cohoes of the 1937 brood year, raised to an average length of about 3 3/4 
inches in the hatchery and marked before liberation, showed a strong tendency to 
return in 1?40 to the sarne restricted part of the river system in which they were 
hatched and rel ea sed. Thoy also appeared to show a much higher survival percent­
age than fish from natural spa.wnings. 

While the average number of cohoes entering t he Cowichan river is believed 
to have declined within the last t wo decades, it is evident that large runs still 
occur. The game fishery in Co~1 che.n bay does not appear to constitute a serious 
drain on resources at the present time . Within the confines of the river system 
the chief factors limiting abundanc e are probab l y summer drouths, winter floods, 
predators and possibly food supplies. 

OTHER SPIDIES OF PACIFIC SALM'.ON 

Large numbers of chum salmon enter the Cowichan in autumn and early winter. 
They spawn mainly within eighteen miles of the river mouth. A few fish aseend 
beyond Skutz falls and an occasional individual has been noted as far upstream as 
the outlet of the lake . No chum fishery exists within the immediat e area in­
fluenced by tho Co~ichan river and nothing is known c onc ~rning the e xtent to whieh 
Cowichan fish may enter into oper ations elsewhere. During tho time of their sea~ 
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ward migration, i.e., soon after emerging in spring, the fey aI'e a dominant 
element in the fish population of the lower part of the river. They are eaten 
in numbers by young steelheads, spring salmon and doubtless by other species and 
are therefore of indirect importanc e to existing fisheries. 

A few sockeyes ascend the river in the fall, in company with cohdes and 
spring salmon but the run is of no practical importance. A population of kokarteee, 
or permanently fresh water soclceyes 1 exists in Cowichan lalrn. The individuals 
are of small size in comparison with specimens from certain mainland lakes and 
are only moderately plentiful. They provide an important food supply for the lake­
dwelling cutthroat trout and are also oaten by Dolly Varden char. A consignment 
of kokaneo eggs from Nelson has been raised in the hatchery this year. It ia 
proposed to mark those fish and rel ease them in the upper :r:ert of the river in 
order to discover, if possible, whether any of them will migrate to the sea. 

The pink salmon has been found in the Cowichan river only on rare occasion~. 

S'i:3ELHEAD 

This species is represented i n the Cowichen river system by three types ot 
fish. 

(a) Steelheads which, after spending the early part of their lives in fresh 
water, migrate to the sea and ms.ke ~ large part of their grow~h in salt water. 

(b) Fish which spend their lives entirely in fresh water and are termed 
rainbow trout in the present accoun"~, (The term "rainbow", as commonly used by 
anglers, includes also young fish o~ group (a) which have not yet migrated to salt 
water). 

(c) Kamloops trout, introduced from the interior of British Columbia. !n 
their native habitats these live p e:._Ytlc.nently in fresh wnter e.nd usually possess 
more sc~les than the native steelheads of the coastal region. 

It is necessary to understawi the ha bi ts and relationships of these types 
in order to attack the problem of c onserving any of them. For example, if the 
rainbows are merely the incidental offspring of sea-going steelheads and are 
likely to produce sea-going fish in their turn, no special benefits to the trout 
fishermen will result from attempts to build up a stock of fish from rainbow 
:riarentage~ If, on the other hand, "~he tendency to remain per-nanently in fresh 
water is hereditary, the two races p1~e sent separate problems to the conservation­
ist and independent action can be a'~tempted for the protection or propagation of 
either. The Kamloops trout has bee;1 introduced in the hope tbat it would continue 
to spend its life in fresh water, a3 it does in its native localities. If such 
were tho case, it would provide a ready means of replenishing or augmenting the 
stocks available to the trout fisho1man. It cannot be a ssumed without evidenoe, 
however, that its ha bi ts would rerr.fd.n unchanged in a new envLonment which providea 
free access to the sea. 

During the current operation2 of the Fisheries Research Foard fingerlings 
from parent fish of these three typ-3.s have been marked distinctively and released 
in the Cowichan river system. The r ac0vecy of a sufficient number of these fish, 
et various stages of their life hi s-cor-y, would provide definite evidence on the 
points at issue , The colle ction of this evidence is, of course, a matter re~uiring 
several years and much reliance mu::;-t; naturally be pla.ced on the willingness of 
anglers to co·- c:i-perate by noticing e1-,a. r·eporting marked. fish. 



I. Sea-running Steelheada 
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The si:awning migration of "winter" fi:sh into the ri Ter besins in October, 
the earliest eanars running in company with the ma.in runs of s1,'lring and coho 
ealmon. Fish continue to arrive throughout the winter. Spawning talces place at 
least from the beginning of January until late in March and oc~s in suitable 
localities throughout most of the l ength of the Cowichan river a~d in the Robert­
son river. Relatively few winter fish ascend the smaller tributaries. 

The total number of adult mi grants entering tho river caimot be estimated 
accurately but a comparison, based en gill nettings and observations, betwoon 
etoelheads and the two species of Pacific salmon of which rathe~ more is known, 
suggests that the figures for recent winter runs might lie bet\7een .5 1 000 and 
15,000 fish. 

These spawning fish are of various ages. The ages of four hundred fish 
have been determined from scale samples collected during the last four winter 
seasons. These fish were caught by angling, gill-nets and to a small extent in 
traps. While there may have been some selection in the sampling, the figures 
obtained from netted fish agree fairly well with those from rod-caught fish and 
the general percentages given below :probably provide a reeso~3bly good gener~l 
idea of the age grouping. 

:Percentage s of Age Grou-ps 

Age in years 2 2- 4 2. 6 

See. son 1937 ~8 0 3 75 21 0 ~61 fiahl 
tl 1938 39 0 4 82 11 4 82 " 
II 1939/40 0 15 68 17 0 147 II 

11 1940/41 1 15 41 40 3 (11.5 " ) 
Average Oc25 9.25 66.5 22.25 1.7.5 

It will be seen that in most years four year old fish predominete. In 
1~40-41 the run of four year olds vms relatively small and the fishing was poorer 
than for several years previously. 

Average weight of individual s is generally between 8 lb. and 9 lb. Fish 
up to 16 lb. he.ve been caught during the period under consideration. 

Angling is ca rried on mainly in Jenuo.ry and Februe.ry and catches depend to 
e considerable extent on water condi tions during these months. 

A rele. tively small proportion of the fish spe.':Vn more tnan once before death. 
The percentage of winter run fish whose scales show a distinct sp~wning mark for 
e. previous sea son verios from year -:;o yer. r e.nd e.pparently diffars in the tHo sexes, 
as is the ce.se in tho Atlnntic salmon. A gener e.l i:-.verege of about 41. of m:".les 
end 12j. of f emn.le s ha s been obtnined from the samples exe.mined to de,te. Fish show­
ing two spawning merks previous to tho season of their ~~pture are very scerce. 

Prectically all tho e.dult fish examined had spent either one or two years 
in fresh water before entering tho sea for the first time . In the following table 
the fish used for age groupings aro class ified according to the age at whir.h they 
first went to sea. 
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Percentages of re turned fish which had gone to sea at various ages 

1 year old 2 year s old 3 yea.re old 

1937~8 68.9 3lol 0 
1938 .39 64.64 34 ,15 1.22 
1939/40 53.06 46025 o.68 
1940/41 43.45 56.50 0 

During their early life in fresh water young steelheads, as indicated by 
returns of m!'l.rked fishi may ma ke local migrations from the river into small tri­
butaries or from river to lake. 

The individual s whfoh go to S '.3a as yearlings are usually about .5 inches 
or 6 inches in length at the time o:i:' their mi gration,, Most of the two year old 
migrants are between 6 inches and 10 inches lc~g. Some of these remain for a time 
in brackish water and make further grovrth befo:;.'e leaving the river system entirely. 
The hei ght of the downstream run oc curs in April ana. May. 

(2) Spring Fish 
In corm.non with s ome other streams of Va ne ouver i s land the Cowichan river 

has a late run of steelheads which differs in several respects from. the winter 
run. The migration p!'obably begins late in March and eont inues until at least the 
middle of May. Reproduction takeg :tilace in Ap:d l and, May and while some fish un­
doubtedly .spavm in the main river a considerable number breed in oertain tribu­
taries of the river and lake. I n goneral the spri ng f:sh do not lose condition 
to the same extent a s the ~int er fi sh and matly are still quite silvery when ripe. 
Details given are based. on a s eries of 150 fish taken L1 a trap at Skutz falls 
between Lpril J. and May 12. 19410 

The average wej_ g.._h. t ~f these fi sh was 6 3/4 lb. , about 2 lb. less than the 
average of winter steelheads . Percentages of the di fforent age groups were as 
follows: 

Age in years 3 4 5 6 

Percentage 66 24 

This grouping appeers v ery simila r to the compos ition of the winter run3 
but conceals notable differences. In th e winter run more than half the four year 
old fish are individuals which went to sea a s yeerlings c..nd nearly e ll the five 
ye~r olds e re virgins entering fresh WF\ter for the first time. In the spring run 
only a sma ll minority of fourth y ee.r fish had r eeched sA.l t ?.later before two years 
of age and most of the fifth and sixth yenr groups were individuals which had 
Sl'llwned in r.. previous se2,son. Actue.lly, 84j. of the spring fish were in their 
fourth year or ood first r e turned t o fresh wator a t t his age . The percentage 
grouping F.tccording to time of first migre.tion to sel.'I. uns: 

2 yeP.rs old 

84 

.As indi 2C.ted, r: rela tively h}.gh proport:i.on of the spring ateelheads ·,r;ere 
found to have spRwned e.t l oRst onc o :prior to t he sof'.son of their oe.ptur0. Tha 
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finding8 in "'.; h:! .. s rospoct crm be summnrizod as follows: 

Number of fish 
No. spawned previous ly 
Percentage 

Males 

37 
3 
8.1 

Females 

113 
3'7 
32.7 

~ 
The sea·-going type of steelhead appears to be adequat_2).-y protected in the 

Cowichan river at the present timeo Probably not more than~ hundred adult fi3h 
are take n annuaJ.ly by anglers in wi nter fishing operations in fresh water. A 
proporti cn of the young fish attain the legal length of eight inches before going 
to sea a nd are sub Ject to the attent ions of trout fishermen. Fish less than eight 
inches long cannot be legally retained but of course some are hooked and may be 
killed o:- inj"u.1' ed. In general, overfishing uannot be charged and the annual runs 
appear t o be hc lding up well. 

Tte s pr i ng run is hardly tapped by anglers, some of whom do not realize 
its existencei while others are deterred by the possibility of catching a large 
percentage of kelts from the winter run, or have turned to trout fishing. It is 
probable, howover, that by careful a ttention to the calendar a.nd to the type of 
lure us8d, a sho rt season of good s teelhead fishing could be enjoyed in the spring~ 

II. Rai nbow '.;;; ~; ut --·----- -··---
Those steelheads which remai n in fresh water throughout life are most 

numerous in th e upper part of the Cc7richan river and in Cowichan lake. In the 
former loca l ity they are by far the most numerous element in the fisherman's 
catch anc:. in tho lake fishery they are important, though not dominant. 

Somo r ainbow trout arc to b o found in the river at all seasons of the year, 
though i n sumrnG:::' large individuals are much less numerous and remain chiefly in 
the de eper hol 0s and pools. In September and October there is an influx of fish, 
b{J)th matu:r:e a~ ;.} immature from tho l a ke into the upper portion of the river, wherG 
they r ema in t h:c·oughout the winter. About May, a migration in the reverse direc­
tion takes pl ace . Fish under two years old are numerous in the river at all 
s easonsc Niar ked young of both rainbow trout and sea-run steelheads have been 
found i n s:mnll s treams ~hi ch did no~ provide the original spawning ground. 

h .dividuals up to two years of age cannot be distinguished with certainty 
from young st eelheads of the sea-goi ng type but, judging from the scales of older 
rainbow trout , the latter type of fish has a greater average growth during the 
second year of life o At three year s of a ge the average length is between 12 inches 
and 14 inches and four ye a r old fish average over 16 inches. The largest fish 
examined by t he wri t or was 21 inches long and weighed 4 3/4 lb. Rainbow trout 
over four pounds are r e.roly caught. 

Most of the fish appear to s pa wn during the· same season, and freq_uently at 
the se.me spot si e s the winter soe-run steelhead, i.e., frcm Jnnuary to March, in 
the main river o The first spawning usually takes place at four years of a ge, 
sometimes at t hr ee years or five y ears. It appears from the examination of scale~ 
that fi sh s eld om spawn more than t wice in a lifetime. 

The qu estion as to whether t he rainbow and the sea-going steelhead cf the 
Cowicha n river r epresent merely ind ividuals which diffe r in their migratory habits 
or ar1:i s e pe..rt:i,c ::i races with heredi t e.J:y tendencies cannot be answered completely 
until 1·u rther r::: coveri e s of distinc t i vc ly In!'l.rked fish heve been secured. However, 
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some info~~~tion bearing on the question is now available. A comparison between 
adult stoelheeds and adult or neerly e.dult re.inbows from the upper pert of the 
river system shows thf'. t there is c. significnnt difference in the e.vere.ge number 
of scnl os on tho side of the body, ttie r e inbow h~ving fewer scales th~n the sea­
run fish. In order to e.id a decision as to whether these differences ere heredi;.. 
tary, e be,tch of rl'.'-inbow eggs and e. bet ch of eggs from sea-run parents were tf\ken 
c.t the s2.Il1e time and rcised in the srune water supply. After the sce.l es hed de­
veloped on the young fish a sample of ee ch lot was examined. The aver~ge differ­
ence in scr.le count l:\gn.in proved to be significant. 

It is quite possible that some offspring of !'lea-run parents may become 
"resident" fish and, indeed, in two or three instances marked fish of this type 
have been found to remain in freeh WP.ter somewhat longer than the usual two yeRre. 
In view of the evidence outlined ebove, however, 1 t is considered probA.ble that 
there is Et rosidont stock of rainbow trout in the upper pnrt of the Cowiche.n river 
aystem which tenQs to porpetu~te itself. 

TII. Karn.l.oops Trout 
-Records- show that during the period between 1922 and 1934 (inclusive) more 

than a million and a half Kamloops trout (eggs, fry and fingerlings) were planted 
in the Cowichan river system. }fothing is known regarding the survival or other­
wise of these fish. Kamloops trout raised more recently from the late eyed-egg 
stage in the Cowichan Lake Hatchery have retained the fine-scaled condition char­
acteristic of this fish in the interior but this may not hold good for subsequent 
generations and it is possible that descendants of earlier plantings have mixed 
with the types of steelhead previously discussed. 

~~ring the period 1938-1940, 74~000 l!l1rked fingerlings were released in 
Cowichan lake ana. the Cowichan river. No undoubted records i--.ave yet been obtained 
from tho se liber~ted in 1938 and 1939, amounting to 41,000 fish. Twenty returns 
from the 1940 planting of 33,000 fish have come to hand. These have all been from 
fresh wat er and indicate a considerable tendency to wander between different parts 
of the lake , from lake to river and into certain tributaries. A remarkable series 
of movements was shown by one tagged fish which had descended ~leven miles af' river 
to within three miles of salt water, then ascended a small stream, crossed Someno3 
lake and was captured in a tributary of the latter, 

1\fo sufficient evidence is yet available as to i'1hether Kamloops trout tend 
to go to sea in their new environment. If subsequent returns show that a le.rge 
proportion of the fish remein and thrive in fresh water, a definite prograr:i.~e of 
plantings of Ka r.11.oops trout would be a logical means of improving the trout fishing 
in the Co'.":ichen river system. 

curTHROAT TROUT 

Tho cutthroat is tho most widely distributed fish in tho river system, 
occurring oven in the up-per portions of corte.in small tributerios which e.t the 
present time e.ro inaccessible to ascending fish on r.ccount of f'a1ls. Generally 
speaking it is the prodomine.nt trout of Cowichan lake, particule.rly the deeper 
portions, of t ho lowor stretches of the river and of the smaller tributerios. In 
anglersv ce tchos it is sometimes outnumbered in tho two formor localitios in 
spring, whe n mnny stoolhead smelts he.vo e.tte>.ined loge.l size before r onching s~lt 
water. 



Spawning tak~ place throughout the winter and early spring 5 many fish 
ascending tributaries of snB.11 or moderate size for this purpose. The young 
fish fr equently remain for one or two years in the spawning streams . The main 
downstream migration takes place in spring, coinciding .closely with the heavy 
exodus of young cohoes, on which the cutthroats feed extensively. During tho 
winter months there appears to be frequent random visiting of stroams in addition 
to mi grations connected with reproduction. Tag returns show that in spring some 
fish movo from tho river and its tributaries into the lake, Others 1 including 
some largo individuals, remain in the cool wat@r of small tributaries . 

In the neighbourhood of the river mouth the cutthroats lead a cha racter­
istic estuarine existence, moving in arrl out with the tide. Upriver migration~ 
occur in autumn and spring but little is known of their extent or character. In 
the uppe~< r:art of the river system sea run cutthroats are scarce. 

'I'he rate of growth shows considerable variation. Mrny fish which have 
lived mainly or entirely in small streams are only five to eight inches long at 
two years of age. Individuals in the river and lake may be fran ten to seventeen 
inches l ong at the same age. A weight of at least 9 lb. is sometimes attained by 
fish in the l ake . 

Like the rainbows of these waters, cutthroats usually spawn for the first 
time at three or four years of age, though som rmles become sexually ripe when 
two years old. Spawning more than twice appears to be rather exceptional. 

There is evidence that within the last few years the relative abunda~ce of 
ateelheads and cutthroats has changed markedly, the cutthroat showing a decided 
decrease, It is reasonable to assume that the present species has sufforod more 
than the stoelhoad from the seasonal drying up of the smallar streams (see p. 13 ). 

BROWN TROUT 

'The brown trout was introduced into tho Cowichan river system in 1932, in 
response to repeated requests by anglers . During 1932, 1933, 1934 and 1935 a 
total of 20 , 275 fry and 234,858 fingerlings and older fish we-re planted in the 
river and lake. Since tho fall of 1937, and possibly earlia~ natural roprcduction 
has take n place . 

At the present time the si;ecies ies well established in the portion o:f the 
Cowichan river a bove Skutz falls, though it is ~ot numerous in rela tion to the 
native trouts . In the lower river a nd in Oowichan lake it is infrequently caught. 
No rn.e.rked increa se in e.bundnnce has been notic ed within the l a st fow yef.'.rs o No 
e.uthenticP,ted records of sea-run fish are ~vailr>.ble and no returns of mr.rked or 
tagged i ndividuals bP..ve shown I'\ grea ter rnnge of migrr:i. tion tmn t wo mile s. Sea.­
sonc.l mi gretion between river and lnke ha s not been den:onstrated. During summer, 
however, thero is a concontr~tion of brown trout in the enlP-rgement of the river 
known P.s the 11Cowiche.n lake pool" or the "Hntchery pool". This concentrP.tion is 
especic.lly not icee.ble since it occurs <"- t a season when r r. inboTI and cutthroat trout 
P...ro r ol rcti '10ly scr.rce in thi~ locality. 

Rapid growth and a tendency not to travel far can be illustrated. by :cefer­
ence to a small lot of 303 yearlings liberated in the above-mentioned pool ~-n 

April, 1939. These fish at the time of their release were betwe en three inches 
and seven inches in length, averaging fi -ve inches, Within the nex t t vrnnty months 
forty-seven of these, or 15.5 percent. were recovered in operations of the In­
vestigation and by anglers, all less than half a mile from the point at which they 
were r el eased. Forty-throe of these 11ore eleven inches or more in length ; t he 
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larges t being nineteen inches long and we:i.ghing 3 1/2 lb. at two and a half yeare 
of age. Older fish up to five pounds in wei ght have been caught. 

Spawning migratione consisting of fish three years of age and older take 
place annually in November and December i n two small streams near the hatchery. 
Though some individuals evidently spawn at least twice, a considerable mortality 
has been observed in these streams at, and even just before, the time of r epro­
duction , 

w: ~ne the brown trout is not pirontiful in the Cowichan river, the extent 
to which it is represented in angler's catches iioes not represent its true level 
of abundance in comparison with the native trouts. The percentage of brown trout 
in catches made by rod and line is much lowe:.~ ths.n the :peroentage obtained in gill­
netso It is probable that brown trout are ha:::·der to catch than rainbows and cut­
th?'oats because of greater wariness and a tendency to feed at more restricted 
periods of the day. 

I-c is evident that survival is higl:i_ and growth rate is good during ·~he 
portion of the life history that is spent in the na.in river (at least in certain 
places) a The average condition factor of brown trout is higher than that cf the 
native s pe cies (see p, 15). On the breeding and nursery grounds conditions are 
probably loss favourable. The period of maxinrc:m spawning coincides with that of 
the coho? which dominates tho gravelly areas of the small streams and may crowd 
out or drive off the trout. After hatching, the young trout have to compe-ce for 
the limi ted food supplies of these ~~ters against the far more numerous a."'1.d also 
more active young cohoes. Most of the latter leave tho streams during -CJ:i.e spring, 
whEe the trout tend to remain ~nd ere t he n fo.cod with the di i'ficul ties of a 
dwind.l.ing and frequently an entirely inadequate we.ter supply. 

It woula_ probably be compare t i vely er.sy to maintein a good stock of brown 
trout in localities such as the ha t chery pool by he tchory operations. A.."'1ot ~ier 
possib:li.hty woul.d be the berring of cohoes from certf'.in spri.wning streP.mso 

ATL.ANTI C SALMON 

During the period from 1911 to 19 34 inclusive more than five and a half 
million Atlantic salmon (fry, finger lings and yearlings) were released in the 
Cowichan river system in plantings varying from 5,000 to 890 1 000 individual a . 
While a few fish have been reported by anglers since these di stri but ions were 
initiat ed. 1 none has come to light during the period of the Boardts investi gations 
and it is evident that no practical result has been forthcoming from the expense 
e.nd effort involve!i in these plantings. 

Mottley ha.ii pointed out that any at t enr.:_)t to esta blish tha Atlantic se.lmon 
in these we..ters should be based on 1:.n esti:rtr':.te of the number of fish requi:r.0d. to 
produ ce P.. self-sustaining populc.tion, ber:-.:-cing in mind the extent of potential 
sp2.wning grounds availe.ble~ It is unlilrnly 1 however, tm t the Oowichan river un­
der prosent conditions would support n lf.'..rge .Atle.ntic salmon population i n nddi­
tion to the existing stocks of fish. The ana dromous steelheed, which is an 
essentic.lly similer fish in life history, feed.ing habits and choice of spP.w~1ing 

grounds i is numerous in these waters and~ genm~ally speaking, appears to bo in­
creP.sing in numbers. The large-scale introduct ion of Atlantic salmon migh':; 
reas one.bly be expected to result in severe interspecific com:peti tion in which the 
adve.ntr.ge might well lie with the nr.ti ve steelhend. lf e. determined effc,r~ , 

probabJ_y accompanied by restrictive regulationsi succeeded in establishing ·che 
Atlantfo salmon, there is 1i ttle certainty that the fishing would thereby i' ':3 im ... 
proved f;~om the viewpoint of the majori -Cy of anglers. 



SPECKLED CHAR 

:Re cord s show tha t l,135,89 J -eggs 1 fry and older fish were plant ed in the 
Cowichan river syst en between 1911 e.nd 1931, mainly in the smaller tributar ies 
of t he lake and river . From the a ngling point of view no effect has resulted. 
The species exists in small numbers in Olive r creek, principally in the upper 
r eP- che s, wh er e pre s;m0bly sane natura l b r eeding he. s occurred. Few individua ls 
appec.r to r er>. ch l et:,a l size. The ocll!le is very likely truo of some ot h er tribu-
t f'-ri es . 

The r e appee .. r s t o be no sufficient r eP .. son for A.ttempting to e ste.blish the 
s pe ci 0s more wid ol y i n t hese waters r: t the pres ont time • . 

DOLLY VARDEN 

This char is fairly numerous in Cowichan lake , particularly in the western 
portions, where it f requents the ne i ghbourhood of lo gging settlements and the 
mouths of streams o It occ~rs in t he river, more especially in winter a nd spring, 
and a sc ends va rious tr ibutaries for spawning or feeding purposes. It is sca rce 
in the lower rea che s of the river and no sea -run fish ha ve been recordedo 

The Dolly Vt:>.rden is taken in s ome numb er s by e ngl er s in the l e ke but is 
not regurded wi t h fevo ur. The ex t ent to which it affects other species, t hrough 
preda tion or comp eti tion , is not known. Sa lmon oggs he.ve been found in the 
stoma chs of wint er-caught fish. 

LP.JIB TROUT 

During the f'i7e -year period 1912 to 1916, 147 ,500 young lake trout were 
libera t ed in Cowichan lake. There i s no re cord of any cRtch resulting from these 
plr.mtings. 

RELA'rIVE ABUNDANCE J,ND AV!.1.IIABILTIY OF TROUT 

Owing to the l arge size of t h e aree , the many points of a ccess to river 
e.nd l t> .. ke and t ho proson ce of l'1. considor eblc rosidcmt population of e.nglers in 
addition to those visi ting the distri ct f rom f e rther P.fiGld, no estimn te of the 
totnl a nnua l cs tch of trout hr:'.s hitherto been possibl e . Records of e bout 1,500 
fish cr.ught by rod crnd line during 1939-41 pGrmit fl few generP. l sta tements to be 
made . 

The r e l a tio n oetween number of fish caught and time spent in fishing , 
judge d by th9 tota l r:m1ber of avd l gble r e cords, works out e. t about t wo fis h for 
every three hours of f ishing . This fi gure , however, does not serve to indicate 
t he diffe r ence s betwee n different pert s of th e river syst em e nd the see sonnl 

· chc nge s in the quel ity of the fishi ng. For exemple, during mo st of the summer 
long stre tche s of tho river contain ver y f ew l ognl si zed fish a nd e.ngling nctivity 
in th ese w~t ers is 11ery r estrictod 1 r esulting in few records being av l'.',ilP.ble. The 
compositfon of the catch nlso VP..rie s o.ccording to locf\ lity P.nd sen. son. Owing to 
differencs s in fie hory regul~tions in vc rious :pP.rts of the wnter system e nd a lso 
from yce.r to yo,'.:'.r, exE .. Jt compa risons nr e c.ifficult. In Cowichnn l e,ke fi shing ie 
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carried on mainly in spring and summer, for cutthroats and rainbowe (the latter 
term is this instance being used in a broad sense to include the young of sea­
going fish as well as permanent residents in fresh water). Cutthroats have con­
stituted from 531. to 8oi of the fish caught during 1939-41. 

In the upper part of the river, between Cowichan lake and Skutz falls, 
fishing intensity falls off markedly after May. Records of spring catches during 
tho past throo years have shown tho following proportions of the three species 
involved: 

1939 
1940 
1941 

Cutthroat Rainbow Brown 

Tho decline in cutthroats between 1939 and 1940 appears to bo quite definite. 
In the lower part of the rivr:ir, whore fishing is heaviest in th0 Sahtlam 

di strict and from Duncan to the rivor mouth, the cutthroat outnumbers the rain­
bo~ in anglers' catches during the greater part of tho year, though here, too, 
its munbors appear to have been considerably roduood of le.to. In April and 'May, 
v.hen tho fishing in tensity is gro2.t ost, tho steelhee,d smol ts migrating soa.ward 
frcm vc.rious perts of too river systom ::pP.ss through tho lower part of tho river 
and mr..y dominD. t e tho e.ngling scene. Cr. tche s e. t this sof-'.son vP.ry grei:-.tly in 
f\ccorde.nce with the t:llno end me.gnitudo of this migrntion 1:1.nd the propcrtion of 
smolts which have P.ttr.ined legl'J size . Summer fishing is l e.rgoly confined to the 
doop er pools end tho number of fis h tP.lrnn is small. 

PHYSICJ.L CONDITIONS 

A.mong physic~l conditions, t ompcr0 ture nm tho chl".r P. ctor of the run-off 
epponr to bo of outst.:md ing importrmce in relation to fi shory problems. 

The Run-off 
Since the Cowichan drainage system is not fed by glaciers or re rmanent 

snowfields, the run-off is heavy dur ing the winter months and becomes very light 
during the latter part of tho sumrnoro A sudden increase t ~kas place with tho 
onset of tho f all rains, usually about tho middle of October. During the period 
of low WP.. tor roc.ny tri bute.ri os dry up ontiroly or in part e.nd tho volume of the 
rivor becomes greatly roducod, 

A gauging sto.tion WF!'..s me.in t e inod on the ri vor no f". r the outlet of Cowicre.n 
l r-lke from 1913 to 1920. During this ID riod the I!Wf'..!l monthly discharge at this 
point varied from 2,700 second-feet in winter to about 200 second-feet in Sep­
tember. These figures, applying to whole months, naturally do not serve to indi­
cate the extreme conditions which often prevail for short periods and which are 
of great importance. · 

Since much of the watershed ha s been logged, and in part burned over, 
since this period, it might be expec ted that seasonal changes in flow would tend 
to be still more violent at the pr esent time, through destruction of forest cover 
with its buffering effoc t on precipitation. Since most of the alleged decline in 
fishing is said to have taken place during the last twenty or twenty-five years, 



a comparison between present and former wa ter conditions is of interest. The 
re-establishnent of the gauging station in 1940 permits records of river and 
lake levels obtained during recent yenrs to be converted into approximnte terms 
of river flow. A preliminary exarni:nation of the da te l"'.vailable for the period 
1934·-41 appears to lend some suppor t to the view thet conditions have bocome more 
extreme in recent years. The memi summer flow hr..s c0rtr.i nly been lower them in 
the former period. It is im:possi blo r.t present to e. sse ss all the meteorologice.l 
nnd other conditions affecting surmnor flow. It me~ be steted with confidence, 
hor::over, thr:.t soPsonel chnnges in wrtor level in this river system tend to be 
gror.t end hP.vo been :pF.rticul"'.rly extreme in e number of recent yer.rs. 

The ill effects of both floods and drouths are ver<.J a:p-parent. Winter 
floods usually occur at a time when most of the salmon eggs and some of the trout 
eggs have been deposited in th19 redds . In many tributaries and in the lower 
:portions of the main river, sµ:i.wning grounds e.re frequently torn up and the 
grevel deposited elsewhere, sometimes in drifts several feet high. Much loss 
of eggs is certa inly ce.used in this manner. Further, in places where the streem 
bf,nks P.re ill-de fined, high water froquently results in the cutting of new 
che.nnels c.:nd tho diversion of the strer::m into these l oP-ves s:pP.wning grounds 
elsewhere in n vmterless condition. Another f e.ctor r.ssociqti;;d m th floods is the 
silting up of portions of the strer.m bod,. The lothr.l oL"ects of this process e,re 
well known r'.nc1 hf:ve been observed i n tho Cowichen river " 

Destructi on of eggs and young fish through reduc tion of the run-off is 
heavy. In the main river the areas most a ffected e.re i n the neighbourhood of 
Sahtlam and fr0m Duncan to tide wnt er . Falling water lErvels frequently result in 
many areas of spawning ground being left uncovered beforG emergence of the fry, 
which are left to die in tho gravel, Othe r young fish aro trapped ln pools which 
dry up during the course of the sUI1L.rr13ro J?redators, amon.g which birds and snakes 
ar.e conspicuous, take a heavy toll of those confined fL1 gorlings bofore complete 
des s ication occurs, The loss is not c onfinEJd to fish hatched in the aroas where 
pools are formed by recession of tho wator. Cohoes hatched and marked in streams 
nea:r.- the outlet of the lake have bo o~1 found tre.pped in pools twenty . to t wenty­
five miles down tho river. The species principally e.ffoctod by the drying up of 
tho main ri vor P-ro coho seJ.mon and chum salmon, with a smallor' :proportion of 
spring se. lmon and stoelhoeds. Sori oo.s mor t ality of cutthroat s and brown trout 
undoubtedly oc e;urs in tho smaller s·: ::.~oPJlJ.!3., 

In the l a st few years much salve.ge work has be en e.one by the Dep11rtment 
of Fisheries, tre.:pped fish being re}_ c::r..scd by ooining them in the pools or by dig­
ging chnnnels i.'\Ud driving them out. Estimntes of the m::mb er of fish relee.sed 
heve run e. s hi gh e.s l,000,000 to 2, JJO ~ OOO in c erta in yer.r,s. Assuming e. survival 
to maturity of be tween 11. and 21. of the rescued fish, it is evident thA.t the 
number snlvr.ged in 1938 would more t hA.n. supply the :probr.bJ.e Cl.".tch of cohoes during 
one seP. son of fishing in Cowichan bey E'.nd n winter of ste9lheP.d fishing in the 
Cowiche.n river . The number of fish which cr.n be sF>.lvr.g.3c_ , however, depends to P. 

l P.r ge extor.t on the time e.nd extent :)f t l::e cri tice.l drop in wP.ter level. In May, 
1941 e r r.ther unusu~ l rise in water l evel undoubtedly rel er sed n good IllP.Jly fish 
without hurnP.n r.ssistA.nce. 

In r..ddition to the direct effects indicated p,bovo!. l n.rgo fluctuA.tions in 
the run-off undoubtedly lower the gorion._ l production of foo dst ti.ffs in the river 
systeme The scouring r:. ction of flo ods ld.lls, displace s or buries bottom-dwelling 
e.nimals nnd tho frequent shifting of the rubbly bottom htr:ders estl".blishment of 
pl P.JJ.t groPtho During periods when tl.11J r1cter level is fr-'.L- ~_ng, :mr.ny food orgf'.nisms 
ero tre.pped in tho &'.Ille :mnn...'1er 0 s the yo,_·,ng fi she 
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Tern.i-iera ture s 
- -· -·· .. ··---T"iie nean daily temperature of the river, based on twice a day readings 
o"rnr a period of about four yee.rs in the He tchery :pool, ranges from about 6°0 in 
:lfobrue.ry to 21 :ic in the summero Temperature conditions in goneral are much the 
sm,10 tb.roughout tho length of the ri vor ~ Temperatures up to n bout 25«> have been 
rocord0d on cortnin de.ys and minimum tomperntures lower than the figure gi von 
n:L so . occur. Tl1e highest tempere. tur e s occur for only short periods and ca nnot be 
coi1.sidored l ethal for the specios concerned if other conditions are fnvoure.ble, 
but thoro is littlo doubt thnt they nre well ~bove the optimum. Many rn.inbow 
~nd cutthro~t trout len.vo the river for the period when the highest temparnturee 
provnil and those which remain e.ppeP.r to sbow a falling off in condition in the 
l r.,t t Gr pEcrt of tho surnmor. The sme. ller individuals, up to one or two yeri.rs o'f 
c.gc , soom to bo les1! n.ffected thPn the older fish. 

Winter t emperatures in general remain high enough to permit considerable 
growth during this period0 Proba~) J.:v· as a result of this relatively high winter 
growth r a te? t he size for age of Cowichan river fish tends to be large in com­
parison with rne.ny other streams. 

The surface waters of the ll}.:e show a very simila r thermal condition to 
the river and consequently inshore area s become very wa1m in summer. A well­
de fined thermocline exists in summer at a level between 12 metres and 20 metres 
deep . 

FOCD SUPPLIES 

Studies of the bottom fauna at representative stations in the Cowichan 
rj_ver and of the stomach contents of cutthroat, rainbow a nd brown trout have been 
mac~ e by ~fr. C.P. Idyll and manuscri pt reports have been pr epa red. The general 
conclusion seems warranted that the bottom fauna is onJ_y mode:1 ately good from a 
quantitative standpoint, the types of bottom which predcminate in the river yield­
i ng L42 grams per square foot of or·ganisms (wet wei ght). In view of the nature 
of t he b c/~ ·:; omi however, and the scar·ci ty of pools serving as catchment areas, 
availebility of food supplies may b e rather low. 

The bottom fauna of such a rj_ver as the Oowichan cannot be regarded as a 
reli able indfo e. tion of the tota l fo od supply, since it l eaves out of account the 
large mx:nber of eggs and ne1,1ly-hatched fish which are c ontribnted annually by 
anadromous fishe s and wh ich do not represent a conversi.on of local resources. !n 
any case, com:parisons with other waters may be misleading. It is quite likely 
that more food is required by fish living at the compara+,:':.vely mild temperatures 
prevalent in t h e Cowichan river than by those which inhabit colder streams. 

A series of bottom samples from Cowichan lake shows that the fatma is 
quantitatively poor, t he productivity in this respect be:.ng p1-obably of the same 
order as Okanagan lak,3. Moreover, the few relatively productive areas tend to 
be situatea in shallow water the sli'.'~ner temperature of which appears to be above 
t he optimlill. In general s the lake is very deep (maximum depth about 150 metres), 

. t he bottom sloping down steeply fro~n the shore and hence prov:'..ding a relatively 
sm:·. 11 a r ea of f eeding grounds a t inter mediate depths. 
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CONDITION FACTORS 

(weight in lbs.) x 100,000 
has fre~uently been used a~ 

(length in inches)3 
i'rie r elation -

an index of the condition of trout and inferentially of the sutriciency or other­
wise of food supplies. Undoubtedly it should be applied with caution, since 
factors such as temperature influence the extent to which food is ayailable and 
the effi ci ency with which it is utiliz ed ~ A condition factor of 42 is usually 
considered to be average . 

Factors have been worked out for about 500 Cowicha n fish, caught at all 
seasons of ·~he year. General average s for trout over nine inches in length are 
as follows : 

Out throat 
Ra inbow 
Brown 

38.8 (+ 0.579) 
40. 8 (+ 0.411) 
44 ~ 4 C±. o • 79 s) 

J'udged by this cri tcrion, brown trout show a go od average condition, rainbows and 
cutthroat s only fair. It is perhaps noteworthy that tho cutthroat, which appears 
to be dec lining in abundance, shows tho lowest condition factor. 

DISCUSSION 

"Fr·om the point of vie17 of t ho origi nal object of tho investigation, i.e., 
tho i mprcvemont of angling in thoso wat ers, fUrther i nfonnation is dosirablo con­
cerningZ 

l , Number of fish caug.'fit annually in tho Cowichan rivor system. 
2~ Migr a tory habits and degree of' prosperity of Kamloops trout introduced 

into t hcso wat ers . 
3 " Tho extent to 1"hich anadromous and non-sea-going steelheads represent 

s cpara t o stocks requiring separ at e moasuros for their conserva tion. 
Tho first point is important in estimat ing the r equirements of a well~ 

planned stocking :policy. It would ~pponr to i nvolve considerable patrol work in 
va rious parts of the river system. Such work would not, in itself, require 
scienti fi ce.lly trEdned pors onncl . 

Tho socond a nd third points would "be cl oe.rod up to a considere,blo extent 
by suffi cient r eturns of marked ~nd t agged fish alre~dy released. The number of 
such r oco:c•ds ha s increased during t ho pres ent year and should increase rather than 
diminish "luT"ing the immedie to futur e ~ Effi ciont collect ion of racords, however, 
depends t o a considerable extent on more or l e ss continuous encouregement of 
anglers and ~nspection of ca tches whon possible . 

Th3 measures which could bo taken for increasing the catch within tho river 
system woli ld f a ll mainly under the headings of: Hatchery plantings; Introduction 
of f ood organisms; Stream improvements. 

Tho size a nd na ture of trout plantings (to be made as a definite stocking 
policy , a s di stinct from the experimental plantings hitherto undertaken) s hould 
depend t o a l arge oxtont on the elucida tion of the throe points mentioned a bove. 
If it cen be shown tha t K~mloops trout t hrive in the Cow.i.cha n river system and do 
not go t o sea in any numbers, an annual s eeding of at l east 500,000 fry or an 
oquj:vel snt number of l r:tr ger fish would be 11 r er.soreble procedure for Cowiche.n l nke 
on t ho bP- s is of present knowledge . 
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The problem of maintaining a steady level of trout production fram year to 
year is complicated by the abundance of natural spawning grounds. Access to these 
cannot bo effectively controlled nnd the annual production of fish from netural 
spnwnings is likely to very considc r~bly according to physical conditions prevail~ 
ing ~fter deposition of the oggs. 

Vii.th rognrd to the introduction of food orgenisms, it is felt -·~hat caution 
should be exercised in cases where the total effect of introductions cannot be 
fores een and might not be wholly beneficial. An increase in food supplies, how­
ever, is undoubtedly desir2ble and no harm would be likely to result from the 
planting of certain sml'l.11 orgrmisms which at present do not occur in tho system. 
Such int:-oductions might include tho crustaceans Pontoporeie. and }.fys is in the 
deeper portions of tho lake and on0 of the burrowing TIJP.<yflios, Hex~gonin or 
Ephomg_£C':.. .' in tho slmllowor bnys e.nd in tho Hntchcry pool. 

With regr.rd to tho improvement of naturr. l conditions in the smRllor stree.ms, 
it seems likely thPJ.t roforostP..tion will effect some runeliore..tion in tho course of 
tim0, t hough this process will nt bost be f!', slow one. Second growth timber is 
r.lro;-·.dy ·.1cll l'.dvr:mcod in some r.reP.s. It would doubtless be possi blo by r emoving 
obstruct i ons , dp,Jll!lling a nd troe plcnting to improve considerably tho fish production 
of o. sel ected s:rnE'.ll tri but~ry, but to show e..n l?:pprecinblo effect on the system a.e 
a wholo such work would have to be on a very l r-irgo scl:'.lG which would be impraotio­
eblo, ~t l onst under present conditions. 

There is little doubt that if at some future time the construction of a 
suitable dam at the l ake outlet were deemed fea sible, conditions in the main river 
could be greatly improved. By such means an increased volume of water could be 
maintni nod. during the summer, as he s been demonstrated by the very successful 
exper iment s on a smaller sc~lo in Cn.lifornia . The losses caused by rapid changes 
of '\'VP.t or l ovel could be r educed and conditions :roc~de more f~vourablc for the pro­
duction of food supplies. Tho bonofits would Rpply not only to tho fish desired 
by t ho P.ngl or but also, Rnd prob<i.bly cvon more forcibly, to tho commercially 
vnluP.blc species of snlmon. 

SUMMARY 

1. Whi J.c. the average numbers of spring and coho salmon arc probably somewhat 
lo wo:r than formerly, good fall runs of these species still occur. The early 
run of spring salmon, which was formerly of appreciable size, has boon greatly 
depl ot od and is now of negligible proportions. The annual coho run during the 
last threo years is considered to hevo variod from roughly 30,000 to 70 1 000 
fish" Tho spring salmon run is much smaller. Good runs of chum salmon also 
tako place in the lower part of the river. 

2. Tho extensive sport fishery carried on in Cowichan bay during tho s1JlllilD:r and 
fall C.oes not appear to be an a ctive threat to existing stocks of salmon, 
tho number of returning fish caught in this way being probably not more than 
4,000 or .5 1 000 cohoes nnd 1 1 .500 to 2,.500 springs por annum. The tol ~- t e.kon 
by Indians ia not known. There is evidence that a very considerable number 
of Ccwichan river cohoes is caught by canmercial fishermen in watez·s outside 
Cowichan bay. 

;. Marked fish have s:hown that large numbers of cohoes hatched in the Cow.Lehan 
rive!.: system return to their parent river and even to a small area within the 
r ive:;:' system. 
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~;.:i. s return of marked f1an in 1940 indicated a higher percentage survival of 
hatchery raieed cohoes than of fish frcm natural spawnings, 
Sur-vi val of cohoes frcm ne.turally s:tewned eggs to the time of canmencement 
of the do illlstrea.m migrat ion in two small streams has varied from 121. to 40j. 
in five instanoau. 
The aIIr,dromous steelhead ~ppears to have increased in numbers in recent years. 
Under present conditions ample protection frcm overfishing is probably .af­
forded by existing regulations. The existence of a vernal run of fish, dif­
foring in somo respects from the fall and winter runs, hes been demonstrated. 
The non-sea-going steelhead provides the greater part of the trout catch of 
the upper part of the river. It is believed that a large proportion of 
"rainbovr trout'' o.re racially distinct from the anadromous steelhead but that 
their numbors may be au~ented by individucl offspring from tho latter type. 
KI' ...... 'lll oops t1•out, introduced in the hope of c.ugmenting the non-sea-going 
popul ation, heve boon recaptured in various pr.rts of the system. Evidence 
is net yet conclusive rogerding the degree of success attnined by thoso pl ant­
i ngs or as to tho proportion (if any) which go to see. 
Cut ·~hroet trout hP.vo doclined in numbers. Tho docroe. se is a scribed Illf:'.inly to 
surmnor conditions in tho smnllor stronms which er o inhebited by the youngor 
fish. Tho ~veroge condition fnctor of older fish suggests thqt even a ftor 
migrP.tion from tho spawning strornns ccologicA.l conditions may b e loss f1wour­
ebl 0 for this species then for r 8 inbow ~.nd brown trout. 
The brown trout, first introduced in 1932, has est r.b lished itself locP:lly in 
tho Cowichr.n ri vor P. nd shows oxcellont growth in l ength t>tnd weight. It hl'l s 
not yot bocome very plentiful, probnbly owing to f~ctors connected with re­
production P.nd eP.rly life history. It is not q_uP.nti t Rtivoly importn.nt in 
o.ngl m~s v Cl°. t cho s. 
No ~pproci ~b lo results h~vo been obt~ined from th o introduction in former 
yo~rs of Atlantic salmon, speckled cher and lako trout. Further nttompts 
with thoso species are not considered to b0 advisr.bl o. 
Th ere is a migration of rainbow and cutthro at trout from lake to river in the 
fall and a reverse migra tion in the spting and early summer, Thie movement 
i nc l udes both mature and immature fish. Considerable local ma.-ement of tro~t 
in and out of tributary streams takes place. The summer populat ion· of the 
river consi sts mainly of 3r0ung fish under legal size. Brown trout do not 
appear to migrat a extensively. 
Seasonal changes in water levels are very great and have been accentuated in 
recent years. These changes have very unfavourabl e effects on the fish popu­
lation . 
Temperatures in the main river are favourable during a large part of the year 
but i•iso above the optimum during tho latter par t of t he summer. 
Food suppli es, as indicated by quantitative studi os of bottom fauna, aro fair 
in t he Cowi che.n ri vor and dofini tely poor in Cowiche.n lake . SUpplomontn.ry 
suppl ie s aro provided by anadrcmous fishes. 
Tho br..::.wn trout of the Cowichan river show e. high condition factor, rainbows 
and cutthronts a less heavy condition. 
Oert~in aspects of the investigqtion Rre discussed ~ 
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:p:aQGRA.l~ME OF FUTURE WORK 

1. :SUffioient information of a general nature ha~ been obtained to 
indicate the pre~ent status of each species of trout in the Cowichan river system. 
At the present time the data are being colleoted on · ~ertain trout marking experi~ 
ments. On tho cc:mplotion of this work a management Policy will be rooommended. 

2. A closely diroctod study will be ma.do or the salmon of the Cowichan 
(spring, coho and chum) with particular reference to route of migr:ation in the 
eoe, extent of conmorciel oxploitation and degree of return. An effort will be 
me.de to determine how much a river such as th0 Cowichan contributed to tho com­
morcial fishory of British Columbie: and in what way it may be increased. 

Cortnin marking progrruns have e lroady been attempted and at the prosont 
time tho following experiments arc under way: 

Brood 
Yoe.r Mr.rk Number Years of Roturn 

Spring Salmon 1937 Adipose & right ventral 2.5,000 1941,1942,1943 
1938 Both ventrnls 25 '.525 1942 to 1944 
1939 Dorsel & left vontrel 9t393 1943 to 1945 
11)40 Dorsal, adipose & left ventral 19.638 1944 to 1946 

Coho Sn lrnon 1938 Adipose ~ both ventrele 23,.544 1941 
1938 Dorsal & adipose 8,568 1941 
193~ Dorsal & loft ventra l 169,991 1942 
1939 Dorsnl & e.di pose 73,6?8 1942 

The volume ofl the returns from these markings and the signifi canoe of the 
tindings will depend largely on the degree o! effort expended in making recovery 
of the marked fish, whether caught in commercial or sport fishing or returning to 
the spawning stream. It is proposocl to concentrate on this phase of the work in 
1942 and thereaftor end collect as completG data as facilities will provide. 

It is further proposed that more extensive work be undertaken next year 
with particular retarence to spring and chum salmon. Eggs of the form.er will bo 
eollected by stripping e:pe.wning adults and the young fry will be reared in tho 
hatchery and ponds until large enough to mark. Chum salmon fry for marking may, 
it is hoped, be obtained from pools in the lower roaches of tho river. Further 
supplies of coho may be obtained from tributary streams of tho upper p::trt of th o 
r .ivcr·. 




