


COWICHAN RIVER INVESTIGATTION

The streams and lakes of Vancouver island have been favourably known to
fishermen of at least two generations. Not only do they offer immediate oppor-
tunities for the fresh water angler, but they provide spawning and nursery grounds
for considerable numbers of salmon which in later life yield +tribute to the salt
water fisheries of industry and sport.

The Cowichan river, one of the most important watercourses on the east
side of the island by reason of size and accessibility, first came under investi-
gation by the Fisheries Research Board of Canada in 1934. The present phase of
the investigation was begun in 1937.

For some years prior to this time, and also more recently, complaints were
made thet fishing within the area of the river system had suffered a considerable
declinc as compared with former years, in spite of extensive fish planting opera—
tions carried on by the Cowiehan Iake Hatchery, established in 1910C.

The purpose of the survey was to investigate the factors limiting fish'
yield and to determine as far as possible the means whereby the various fisheries
could be meintained in a healthy condition.

The magnitude of the problem is evident from a mere reference to a few
obvious considerations. The watershed of the Cowichan river occupies some 325
square miles and the system comprises about twenty-eight miles of main river, open
to the sea, a lake having an area of twenty~four square miles, five smaller but
still sizeable lakes and numerous tributary streams of varying size entering these
weters., BEight species of salmonoid fishes are native in the river system and at
least five additional species or forms of non-native fishes have been introduced
at various times. To understand fully the actual and potential condition of the
fisheries essociated with the Cowichan river it would be necessary to have ae-
curate knowledge of the life histories, numbers and interrelationships of all
thesc species, their migrations between various parts of the river system and
between fresh and selt woter, food requirements in relation to availabls supplies,
reection to existing physical and chemical conditions, reproductive powsrs, netural
mortelity, enemics and competitors, snd the numbers whizh are caught annually by
fishermen.

The present account summerizes existing knowledge on certain of these
points and discusses briefly some of the problems connected with the present and
future status of the more important species of fish within the river system.

SPRING SATMON

The fish whieh provide the main spring salmon population of the Cowichan
river appear in Cowichan bay during the summer, inoreasing in numbers from July
until September. They provide a considerable sport fishery while in these waters.
Approximately 1,400 spring salmon were reported landed at Cowichen bay by anglers
between August 23 and October 31, 1939 and 2,000 betreen August 1 and October 31,
1940.

A few fish, particularly "jacks", move up the river while the latter is
still at its low summer level. The main run coincides with the first large in-
crease in river volume, whish usually takes place quite suddenly about the middle
of October. Many ascending fish arc spoared by Indians in the lower reaches of
the river. The number of fish entering the river cannot be stated with any assure
anccs In 193%9 an estimated total of 12,000 spring salmon passed Skutz falls,
situated about eight miles by river below Cowichan lake, during the main fall run,
About sixty percent of thess, howevor, werc small "jacks" of 2 1b. to 5 lb., It
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is probable that a greater number of fish d¢ not ascend the river as far as the
falls, In 1940 watcr conditions mede counting impossible but from catch records
obtained at Cowichan bay and from observations and nettings in the river it ap-
peared probable that while the total number of fish wes 2bout the ssme as in 193%9,
the number of large fish was two or three times &s great.

During the past two years the average weight of spring salmon caught in
Cowichan bay (exeluding jacks) has been 17 l/é 1b., the heaviest fish reported
during this period being about 45 1b. ‘

The fish referred to as "jacks" are all, or nearly all, males in their
second year. Both sexes &re represented in the older ags groups, which include
fish in their third, fourth and fifth years, The proportions of these groups, as
determined from an examination of 211 scale samples from Cowichan bay were:-
Third year ~ 33.2%; Fourth year — 61.6%; Fifth year - 5.2%.

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,
but very few ascend the smaller tributaries.

Most of the young fish go to sea within a few months of the time of hatchw
ing. Exsmination of the scales of returning fish indicates that not more then
ten percent of these had spent their first year in fresh water,

In addition to the fall-running fish, a certain number of spring salmon
ascend the river in winter and spring &nd are believed to remein in or near Cowiw-
chan lake through the summsr. Trustworthy accounts egree that these early running
salmon were formerly fairly numerous and provided angling of a distinctive type.
At the present time they are undoubtedly very scerce, ornly thice or four unques-
tionable records of such fish having been obtained within the last three years.
Thass individuals were caught, or found deed, in the river and lake between
January and May. While fishing methods formerly practiscd on the river may have
contributed to their scorcity, there do not eppear to be detrimental factors
operating at the present time sufficient to account for the eclipse of this vernal
run. It is possible thnt the eruse is to be sought in salt water. If the early
running hebit is hereditery, there secms little hope that the present stock is
sufficient to ensble the run to be built up by hatchery methods, using local re-
sources, An attempt might be made by importing eggs from elsewhere.

COHO SATMON

Maturing cohoes appear in numbers in Cowichen bay in the second half of
September. They provide a celebrated game fishery during the weeks which mrecede
their entry into the river. 3,400 fish were reported at five boat-houses on the
bay in the season of 1939 and 1,900 in 1940. This does not represent the total
c¢atch made by sportsmen in this area. The average welight of third year fish is
about 9 1b, A few fish of 16 1b., to 20 1lb, are caught each year,

The probable importance of Cowichan river cohoss in the commercial ocatch,
previous to their entering Cowichan bay, is discussed in a progress report.

Migration up the river usually begins as a mass movement, very few fish
preceding the main body. The upstrsem run may start abcut & 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 falls. about twenty miles froem
the river mouth, is rezched by the first fish in about twc days. In the last two
years the peak of the migration passzd the falls during a two-day period but
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smaller numbers of fish continued to arrive for several weeks thereafter. In
1939 the number of fish passing the falls was estimated as at least 50,000 to
60,000, In 1940, judging from the ratio between marked and unmarked fish in

Cowichan bay catches and by the number of cohoss entering certain tributaries
of the river, the total run of the whole river system did not amount to more

than about half the figurss given above.

The three year old fish, which form the main part of the run, are ac-
companied by & varying proportion of two year old "jacks". These fish, weighing
from 1/2 1b, to 3 1/2 1b., are not infrequently caught by trout fishermen. In
Oliver creeck, & small streem near the hmtchery, jack cohoes have constituted
from 2% to 10% of the adult male migrants in three consecutive-years.

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

Spawning takes place in nearly all accessible tributaries and in the main
river, mainly in November and December. Most of the fry emerge in March and
April. In the smaller streams a migration to the river begins immediately and
continues throughout the spring. In two such tributaries five counts have been
mede of the number of young fish reaching the streem mouth in their first spring
and summer, The survival fran the estimeted mumber of eggs deposited in these
instences hes beent 15%; 12%; 40%; 28%; 28%. Considerable losses are caused by
predators, especially cutthroat trout. Some of the young fish remain nesr the
sprwning grounds and many of these are trapped, either temporarily or fatally,
by the drying up of the stresms 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. Tha
movement is not entirely downstream, some fish proceeding up the river as far as
the leke. At this season and sgain in the fall 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 3/1
inches in the hatchery and marked before liberation, showed a strong tendency to
return in 1940 to the same restricted part of the river system in which they were
hatched and released. Thoy also appeared to show a much higher survival percent-
age than fish from natural spawnings.

While the average number of cochoes entering the Cowichan river is believed
to have declined within the last two decades, it is evident that large runs still
occur, The game fishery in Cowichan bay does not &ppear to comnstitute a serious
drain on resources at the present time. Within the confines of the river system
the chief factors limiting abundance are probebly summer drouths, winter floods,
predators and possibly food supplies.

OTHER SPECIES OF PACIFIC SATMON

Iarge numbers of chum salmon enter the Cowichen in autumn and early winter,
They spawn mainly within eighteen miles of the river mouth. A few fish ascend
beyond Skutz falls and an occasional individual has been noted as far upstream as
the outlet of the leke. No chum fishery exists within the immediate area in-
fluenced by tho Cowichan river and nothing is known concorning the extent to whiech
Cowichan fish may enter into opsrations elsewhers. During the time of their seas
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ward migration, i.e., soon after emerging in spring, the fry are 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 importance to existing fisheries.

A few sockeyes ascend the river in the fall, in campany with cohoes and
spring salmon but the run is of no practical importance. A population of kokanees,
or permanently fresh water sockeyes, exists in Cowichan lake. 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 eaten by Dolly Varden char. A consignment
of kokanece eggs from Nelson heas been raised in the hatchery this ysar. It is
proposed to mark these fish and release them in the upper part of the river in
order to discover, if possible, whether any of them will migrate to the sea.

The pink salmon has becn fouad in the Cowichan river only on rare occasions.

This species is represented in the Cowichan river system by three types of
fish. -
(a) Steelheads which, after spending the early part of their lives in fresh
water, migrate to the sea and mske & large part of their growth in salt water.

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

(¢) EKamloops trout, introduced from the interior of British Columbia., In
their native hebitats these live pemenently in fresh water and usually possess
more scales than the netive steelheads of the coestal region.

It is necessary to understandi the habits and relationships of these types
in order to attack the problem of conserving 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 & steck of fish from rainbow
parentage. If, on the other hand, the tendency to remein permanently in fresh
water i1s hereditary, the two races present separate problems to the conservation-
ist and independent action can be aittempted for the protection or propagation of
either. The Kamloops trout hes been introduced in the hope that it would continue
to spend its life in fresh water, as it doses in its native localities. If such
werc the case, it would provide a ready means of replenishing or asugmenting the
stocks available to the trout fisheiman. It cannot be assumed without evidences,
however, that its habits would remsin unchanged in a new enviromment which provides
free access to the sea.

During the currsnt operations of the Fisheries Research Board fingerlings
from parent fish of these three typss have been marked distinctively and released
in the Cowichan river system. The recovery of a sufficient number of these fish,
&t various stages of their life history, would provide definite evidence on the
points at issus. The collection of this evidence is, of course, a matter requiring
several yeers and much reliance must naturally be placed on the willingness of
anglers to co-bperate by noticing end rsporting marked fish.



Y. Sea-running Stealheads

(1) Winter Fish

The spewning migration of "winter" fish into the riwver begins in October,
the earliest eamers rumnning in company with the main runs of swmring and coho
galmon, Tish continue to arrive throughout the winter. Spawning takes place at
least from the beginning of January until late in March and oceurs in suitable
localities throughout most of the length of the Cowichan river and in the Robert-
son river, Relatively few winter fish ascend the smaller tpyibutaries.

The total number of adult migrants entering the river cammot be cstimated
aceurately but a comparison, based cn gill nettings and observations, betwoon
stoelheads and the two species of Pacific salmon of which rather more is known,
suggests that the figures for recent winter runs might lie betwesen 5,000 and
15,000 fisgh. .

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 & small extent in
traps. While there mey have been some selection in the sampling, the figures
obtained from netted fish agree fairly well with those fram rod-caught fish and
the generel percentages given below probably provide & ressonably good general
idea of the &ge grouping.

Percentages of Age Groups

Age in years 2 3 4 5 6
Season 1937/38 0 3 75 21 0 61 fish
" 1938/39 0 4 82 11 4 g2
" 1939/40 0 15 68 17 0 147 w
v 1940/41 1 15 41 40 3 (115 » )
Average 0:25  9.25  66.5  22.25  1.75

It will be seen that in most years four year old fish predominete. In
1940-41 the run of four year olds was relatively small and the fishing was poorer
than for several years previously.

Average welght of individuals is generally between 8 1b, and 9 1b, TFisgh
up to 16 1lb. heve been caught during the period under consideration.

Angling is carried on mainly in Jenuary and February and catches depend to
& considerable sxtent on water conditions during these months.

A reletively small proportion of the fish spewn more than once before death.
The percentage of winter run fish whose sczles show a distinct spewning mark for
e previous se@son varies from year to year and apparently differs in the two sexes,
as is the case in the Atlantic selmon. A general avernge of about 4% of males
and 121 of females hAas been obtainecd from the samples examined to date, Fish show-
ing two spawning marks previous to the secason of their capture are very scarce,

Practically all the edult fish exemined had spent either one or two years
in fresh water before entering the sea for the first time. In the following table
the fish uged for age groupings are classified according to the age at whieh they
first went to sea.
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Percentages of returned fish which had gone to sea at variocus ages

1 year old 2 years old 3 years old
1937/38 68.9 31,1 0
1938/39 64,64 34.15 1.22
1939/40 53.06 46,25 0,68
1940/41 43 .45 56450 0

During their early life in fresh water young steelheads, as indicated by
returns of marked fish, may make local migrations from the river into small tri-
butaries or from river to lake.

The individuals which go to ssa as yearlings are usually about 5 inches
or 6 inches in length at the time of their migration. Most of the two year old
migrants are bstween 6 inches and 10 inches leng. Some of these remain for a time
in brackish water and wake further growth before leaving the river system entirely.
The height of the downstream run occurs in April and May.

(2) Spring Fish

In common with some other streams of Vancouver islend the Cowichan river
has a late run of steelheads which differs in several respects from the winter
run., The migration probably begins late in March and continues until at least the
middle of May. Reproduction takes place in April and M2y and while some fish un-—
doubtedly spawn in the main river & considerable number breed in certain tribu-
taries of the river and lake., In gcneral the spring fish do not lose condition
to the same extent as the winter fish and many are still quite silvery when ripe.
Details given are based on a series of 150 fish ftaken in a trap at Skutz falls
between ipril I. and May 12, 1941

The average weight of these Tish was 6 3/4 1b., about 2 1b. less than the
average of winter steelhsads. Percentages of the different age groups were as
follows:

Age in years 3 4 5 5

Percentege 667 66 24 3.33

This grouping appears very similar to the composition of the winter runs
but conceals noteble differences. In the winter run more than half the four ysar
0ld fish are individuals which went to sea as yeerlings and nearly &ll the five
yeer olds are virgins entering fresh water for the first time. In the spring run
only & small minority of fourth yeer fish had receached salt water before two yeers
of age and most of the fifth and sixth yeer groups were individuals which had
spawned in & previous season. Actuelly, 84% of the spring fish were in their
fourth year or had first returned to fresh watcr at this age. The percentage
grouping according to time of first migration to sea was:

1 yeer old 2 years old % years old

12.67 84 2e33

As indiceted, o relatively high proportion of the spring steelheads were
found to have spawned ot least once prior to the season of their capturce. Tha



findings in *this respect cAn be summarized as follows:

Males Females
Number of fish 37 113
No. spawned previously 3 37 \
Percentage 8.1 32:.1 '

he sea-going type of steelhead appears to be adequately protected in the
Cowichan river at the present time, Probably not more than(@%g hundred adult fish
are teken annually by anglers in winter fishing operations in fresh water. A
proporticn of the young fish attain the legal length of eight inches before going
to sea and are subliect to the attentions of trout fishermen, Fish less than eight
inches long cannot be legaelly retained but of course some are hooked and may be
killed or injured. In general, overfishing vannot be charged and the annual runs
appear to be hclding up well,

Trhe spring run is hardly tapped by anglers, some of whom do not realize
its existence, while others are deterred by the possibility of catching a large
percentage of kelts from the winter run, or have turned to trout fishing. Tt is
probable, howcvsr, that by careful attention to the calendar and to the type of
lure used, a short season of good steelhead fishing could be enjoyed in the spring.

IT. Rainbow Trout

Those steelheads which remain in fresh water throughout life are most
numerous in the upper part of the Ccwichan river and in Cowichan lake., In the
former locality they are by far the most numerous element in the fisherman's
catch and in the lake fishery they are important, though not dominant.

Some rainbow trout are to bc found in the river at all seasons of the year,
though in summer large individuals are much less numerous and remain chiefly in
the deeper holes and pools. In September and October there is an influx of fish,
both maturc ansd immature from the lake into the upper portion of the river, where
they rcmain throughout the winter. About May, a migration in the reverse direc-
tion takes place, TFish under two ycars old are numerous in the river at all
segasons. Marked young of both rainbow trout and sea-run steelheads have been
found in small streams vhich did not provide the original spawning ground.

Irdividuals up to two years of age cannot be distinguished with certainty
from young steelheads of the sea-going 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. At three years of age the average length is between 12 inches
and 14 inches snd four year old fish average over 16 inches. The largest fish
examined by thc writer was 21 inches long and weighed 4 3/4 lb. Rainbow trout
over four pounds are rerely caught.

Most of the fish appear to spewn during the same season, and frequently at
the seme spots, @&s the winter see-run steclhead, i.e., from January to March, in
the main river. The first spawning usually takes place at four years of age,
sometimes &t three years or five years. It appears from the examination of scales
that fish seldom spawn more than twice in a lifetime.

The gquestion as to whether the rainbow and the sea-going steelhead cf the
Cowichan river represent merely individuals which differ in their migratory habits
or ars seperals races with hereditery tendencies cannot be answered completely
until rurther rocoveries of distinetively marked fish heve been secured. However,
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some information bearing on the question is now available, A comparison between
adult steelheads and adult or neesrly edult reinbows from the upper part of the
river system shows that there is & significant difference in the aversge number
of senlecs on the gide of the body, the rzinbow heving fewer scales than the sea-
run fish. In order to zid a decision &s to whether these differences are herediw
tery, & batch of roinbow eggs end e batch of cggs from sea-run parents were taken
2t the same time and raised in the seme water supply. After the scales had de-
veloped cn the young fish a sample of each lot was examined. The average differ—
ence in scele count agnin proved to be significants

It is quite possible that some offspring of sea-run parents mey become
"resident" fish and, indeed, in two or three instances markKed fish of this type
have been found to remain in fresh weter somewhat longer than the usual two years.
In view of the evidence outlined above, however, it is considered probable that
there is a resident stock of rainbow trout in the upper part of the Cowichan river
system which tends to perpetuate itself.

IIT. Kamloops 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, Wothing is known regarding the survival or other-
wise of these fish. XKamloops trout raised more recently from the late eyed-egg
stage in the Cowichan Lake Hatchery have retained the fine-scaled condition chare
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.

During the period 1938-1940, 74,000 marked flngerlings were released in
Cowichan lake and the Cowichan river. No undoubted records have yet been obtalned
from those liberated in 1938 and 1939, amounting to 41,000 fish., Twenty returns
from the 1940 planting of %3%,000 fish have come to hand, These have all been from
fresh water 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 movemcnts was shown by one tagged fish which had descended sleven miles of river
to within three miles of salt water, then ascended a small stream, crossed Somenos
leke and wes captured in a tributary of the latter,

No sufficient evidence is yet available as to whether Kamloops trout tend
to go to sea in their new emviromnment. If subsequent returns show that a large
proportion of the fish remein and thrive in fresh water, a definite programme of
plantings of Kamloops trout would be a loglcal means of improving the trout fishing
in the Cowichan river system.

CUITHROAT TROUT

The cutthroat is the most widely distributed fish in the river system,
occurring cven in the upper portions of cortain small tributeries whieh &t the
present time ere ineccessible to asconding fish on account of falls, Generally
speaking it is the prodominant trout of Cowichan lake, particularly the deeper
portions, of the lowor stretehes of the river and of the smeller tributarics. In
anglers' catches it is sometimes outnumbered in tho two formor localitics in
spring, when many stoclhead smolts have stteined logel size bofore roaching s2lt
water, :



Spawning takes place throughout the winter and early spring, many fish
ascending tributaries of smll or moderate size for this purpose. The young
fish frequently 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 the
winter months there appears to be frequent random visiting of strecams in addition
to migrations conneected with reproduction., Tag returns show that in spring some
fish move from the river and its tributaries into the lake, Others, including
some large individuals, remain in the cool water of small tributaries.

In the neighbourhood of the river mouth the cutthroats lead a character-
istic estuarine existence, moving in and out with the +tide. Upriver migrations
occur in autumn and spring but little is known of their extent or character. In
the upper part of the river system sea run cubtthroats are scarce.

The rate of growth shows considerable variation. WMany 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 fram ten to seventeen
inches long at the same age. A weight of at least 9 1lb, is sometimes attained by
fish in the lake.

Like the reinbows of these waters, cutthroats usually spawm for the first
time at three or four years of age, though some mles become sexually ripe when
two years old. Spawning more thaen twice appears to be rather exceptional.

Thers is evidence that within the last few years the relative abundance of
steelheads and cutthroats has changcd markedly, the cutthroat showing a dccided
decrease, It is reoasonable to assume that the present species has suffercd more
than the steelhcad from the seasonal drying up of the smaller streams (see p.13 ).

BROWN TROUT

‘The brown trout was introduced into the Cowichan river system in 1932, in
response to repecated rsquests by anglers. During 1932, 1933, 1934 and 1935 a
totel of 20,275 fry and 234,858 fingerlings and older fish were planted in the
river and lake. Since the fall of 1937, and possibly earlier, natural reprcduction
has taken place.

At the present time the species is well established in the portion of the
Cowichan river above Skutz falls, though it is not numerous in relation %o the
native trouts. In the lower river and in Cowichan leke it is infrequently caught.
No merked increase in abundance has been noticed within the lest few years. No
authenticated records of sea-run fish are availrble and no returns of marked or
tagged individuals have shown a greater renge of migration than two miles. Sea-
sonal migrntion between river and lake has not been demonstrated. During sumer,
however, therc is o concentration of brown trout in the enlargement of the river
known ~s the "Cowichen lake pool" or the "Hatchery pool". This concentration is
especinlly noticeable since it occurs &t & se2son when rainbow and cutthroat trout
erc rolatively scarce in this loecality.

Rapid growth and a tendency not to travel far can be illustrated by refer-
ence to a small lot of 303 yearlings liberated in the above-mentioned pcol In
April, 1939, These fish at the time of their release were between three inches
and seven inches in length, averaging five inches. Within the next twenty 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 a2t which they
were released. Forty-threc of these wore eleven inches or more in length, the
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largest being nineteen inches long and weighing 3 1/2 1b. &t two and a half years
of age. Older fish up to five pounds in weight have been caught.

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

W:ile the brown trout is not poentiful in the Cowichan river, the extent
to which it is represented in angler's catches does 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 lower than the percentage obtained in gill-
nets. It is probable that brown trout are harder to catch than rainbows and cut-
throats because of greater wariness and a tendency to feed at more restricted
periods of the day.

It is evident that survivel is high and growth rate is good during the
portion of the life history that is spent in the main river (at least in certain
places). The average condition factor of brown trout is higher than that of the
native species (see p. 15). On the breeding end nursery grounds conditions are
probably less favourable. The pericd of maximm spawning coincides with that of
the coho, which dominates the gravelly arsas of the small strecams and may crowd
out or drive off the trout. After hatching, the young trout have to compeic for
the limited food supplies of these waters against the far more numerous and also
more active young cohoes. Most of the letter leave the streams during the spring,
while the trout tend to remain and are then feced with the difficulties of a
dwindiing and froquently an entirely insdequate water supply.

It would probably be comparatively ersy to meintein & good stock of brown
trout in loczlities such &g the hatchery pool by hatchery operations. Another
possibiiity would be the bearring of cohocs fram certnin spawning stresms,

ATLANTIC SAIMON

During the period from 1911 to 1934 inclusive more than five and a half
million Atlantic salmom (fry, fingerlings and yearlings) were released in the
Cowichan river system in plentings verying from 5,000 to 890,000 individuals.
While & few fish have been reported by anglers since these distribubions were
initiated, none has come to light during the period of the Boardts investigations
end it is evident that no practicel result has been forthcoming from the expense
end effort involved in these plantings.

Mottley hag pointed out that any attempt to establish the Atlantic s=almon
in these waters ghould be besed on on estimnte of the number of fish requircd to
produce & self-sustaining population, benring in mind the extent of potential
spawning grounds availeble, It is unlikely, however, that the Cowichan river une
der present conditions would support a large Atlentic salmon population in ~ddi-
tion to the existing stocks of fish. The anadromous steclhead, which is an
essentially similer fish in life history, feeding hebits and choice of sprwaing
grounds, is numerous in these waters and, generally speaking, appeers to bo in-
ereasing in numbers. The large-scale introduction of Atlantic salmon might®
reasonably be expected to result in severe interspecific competition in which the
advantege might well lie with the netive steelhead. If a determined effcrt,
probably accompanied by restrictive regulations, succeeded in establishing the
Atlantic salmon, there is little certainty that the fishing would thereby be ime
proved firom the viewpoint of the majority of anglers.
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SPECKLED CHAR

Records show that 1,135,890 eggs. fry and older fish were plemted in the
Cowichan river systen between 1911 and 1931, meinly in the smaller tributaries
of the lake and river, TFrom the angling point of view no effect has resulted.
The species exists in small numbers in Oliver creek, principally in the upper
reaches, where presumably same natural breeding has occurred. Few individuals
appecr to rench legal sizes The ssme is very likely true of some other tribu-
teries.,

There appears 1w be no sufficient renson for Attempting to establish the
species more widely in these watcrs ot the rrescnt time.

DOLLY VARDEN

This char is f=zirly numerous in Cowichan laks, particularly in the western
portions, where it frequents the neighbourhood of logging settlements and the
mouths of streams. t occurs in the river, more especielly in winter and spring,
and ascends various tributaries for spawning or feeding purposes. It is scarce
in the lower reaches of the river and no sea-run fish have been recorded.

The Dolly Verden is taken in some numbers by anglers in the leke but is
not regarded with fovour. The extent to which it affects other species, through
predetion or competition, is not known. Sslmon cggs have been found in the
stomachs of winter-caught fish.

LAXE TROUT

During the five-year period 1912 to 1916, 147,500 young lake trout werse
liberated in Cowichan lake, There is no record of any catch resulting from these
plantings.

RELATIVE ABUNDANCE AND AVATLABILITY OF TROUT

Owing to the large size of the aree, the many points of access to river
and leke and tho presence of & considersble resident population of anglers in
addition to those visiting the district from farther ~fiscld, no estimate of the
total amual catch of trout hms hitherto been possible. Records of about 1,500
fish crught by rod =z2nd line during 19%9-41 permit a few general statements to be
made,

The relation between number of fish caught and time spent in fishing,
Judged by ths total number of aveileble records, works out &t about two fish for
every three hours of fishing. This figure, however, does not serve to indicete
the differences betwoon different parts of the river system and the seasonal
“changes in the quality of the fishing. TFor cxomple, during most of the summer
long stretches of the river contain very few logal sized fish and angling activity
in these wrters is very restricted, resulting in few records being available, The
composition of the catch also waries according to locality and semson. Owing to
differences in fichery regulations in vorious yorts of the water system and also
from year to yecar, ex.ct comperisons are difficult. 1In Cowichan lake fishing is
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carried on mainly in spring and summer, for cutthroats and rainbows (the latter
term is this instance being used in a broad sense to0 include the young of sea~
going fish as well as permenent residents in fresh water). Cutthroats have con-
stituted from 53% to 80% 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 aftecr May. Records of spring catches during
the past throc years have shown the following proportions of the three specics
involved:

Qutthroat Rainbow Brown

1939 167, 827 2%
1940 7% 90% 2.5%
1941 % 90% 2.5%

The decline in cutthroats between 1939 and 1940 appears to bc quite definite.

In the lower part of the river, where fishing is heaviest in the Sahtlam
district and from Duncan to the river mouth, the cutthroat outnumbers the rain-
bow in anglers'! catches during the greater part of the year, though here, too,
its numbers appear to have been considerably roduced of late. In April and May,
vhen the fishing intensity is grestest, the steeolhead smolts migrating seaward
fran verious parts of the river system poss through the lower part of tho river
and may dominate the angling scene. Crtches a2t this scason very grently in
accordence with the time and megnitude of this migration and the propartion of
smolts which have ~ttnined legnl size, Summer fishing is largely confined to the
decper pools and the number of fish teken is small.

PHYSICLL CONDITIONS

Among physienl conditions, tcmpcrnture and the character of the run-off
eppcar to be of outstanding importnnce in relation to fishory problems.

The Pun—off

Since the Cowichan drainage system is not fed by glaciers or permanent
snowfields, the run-off is heavy during the winter months and becomes very light
“during the latter part of the summor. A sudden increasce trkes placc with the
onsct of the fall rains, usually about tho middle of October, During the period
of low wetcr many tributeriocs dry up entirely or in part end the volume of the
river becomes greatly reduced,

A gauging station was meinteined on the riwver nesr the outlet of Cowichan
leke from 1913 to 1920, During this priod tho moen 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 prevall for short periods and which are
of great importance. '

Since much of the watershed has been logged, and in part burned over,
since this period, it might be expected that seasonal changes in flow would tend
to be still more violent at the present time, through destruction of forest cover
with its buffering effect on precipitation. 8Sinece most of the alleged decline in
fishing is said to have taken place during the last twenty or twenty-five years,
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re—-esteblishment of the gauging station in 1940 permits records of river and
lake levels obtained during recent years to be converted into approximate terms
of river flow, A preliminary exemination of the date available for the period
1924.-41 appears to lend some support to the view that conditions have becamne more
extreme in recent years, The mean summer flow hes certninly been lower than in
the former period. It ig impossible nt present to assess all the meteorologicel
and other conditions affecting summor flow. It may be stated with confidence,
homever, that scmsonal chmnges in weter level in this river system tend to be
grent and have been perticularly extremc in & number of recent yerrs.

The ill effects of both floods and drouths are very aprarent. Winter
floods usuelly occur at a time when most of the salmon eggs and some of the trout
eggs have been deposited in the redds. 1In many tributeries and in the lower
portions of the main river, spawaning grounds are frequently torn up and the
gravel depositad elsewhere, sometimes in drifts several feet high. Much loss
of eggs is certainly ceused in this manner. Further, in places where the streem
benks are ill-defined, high water frequently results in the cutting of new
chennels and the diversion of the streem into these leeves spawning grounds
elsewhere in a waterless condition. Another factor ecssocisnted with floods is the
silting up of portions of the streem bed. The lethel cffects of this process are
well known and have been observed in the Cowichan river.

Destruction of eggs and young fish through reduction of the run-off is
heavy. In the main river the areas wmost affected ere in the neighbourhood of
Sahtlam and from Duncan to tide water. TFalling water levels frequently result in
many areas of spawning ground being left uncovered beforc emergence of the fry,
which are left to die in the gravel. Other young fish arc trapped in pools which
dry up during the coursec of the summsr. Predators, among which birds and snakes
arc consplcuous, take a heavy toll of these confined fingerlings bofore complete
dessication occurs. The loss is not confined to fish hatched in the areas where
pools are formcd by recession of the watcor., Cohoes haitched and merked in streoams
near the outlet of the lake have besa found trapped in pools twenty to twenty-
five miles down the river. The species principally affected by the drying up of
the main river are coho salmon and chum salmon, with a smaller proportion of
spring salmon and steelheeds. Soricus mortelity of cutthroats and brown trout
undoubtedly occurs in the smaller streams.

In the last few years much salvags work has been cone by the Department
of Fisheries, irapped fish being releescd by seining them in the pools or by dig-
ging chamnels and driving them out. Estimntes of the number of fish relecsed
have run as high as 1,000,000 to 2,210,000 in certein yesrs., Assuming & survival
to maturity of between 1% and 2% of the rescued fish, it is evident that the
number salvrged in 1938 would more than supply the probnble catch of cohoes during
one senson of fishing in Cowichen by end a winter of steslherd fishing in the
Cowichen river. The number of figh which can be salvegsd, however, depends to &
large externt on the time end extent of tre criticel drop in water level, In May,
1941 & rather unusurl rise in water level undoubtedly relersed 2 good many fish
without humen r~ssistance.,

In addition to the direct effocts indicated above, large fluctuations in
the run-off undoubtedly lower the geunceril production of foodstuffs ia the river
gystem. The scouring rsction of floods kills, displaces or buries bottom-dwelling
enimals and the frequent shifting of the rubbly bottom hirders esterblishment of
plent growth. During periods when tone water level is felling, meny food organisms
arc trapped in the seme manner ns the young fish.



e L e

Iemperatures

The rean daily temperature of the river, based on twice a day readings
over a period of about four yeers in the Hetchery pool, rangss from about 6°C in
February to 21°C in the summer. Temperature conditions in general ars much the
game throughout the length of the river. Temperatures up to about 25° have been
recorded on certain deys and minimum temperstures lower than the figure given
also.occur. The highest temperatures occur for only short periods and camnot be
considered lethal for the specics concerned if other conditions are favourable,
but there is little doubt that they mrre well above the optimum. Many rainbow
and cutthront trout leave the river for the period when the highest temperatures
provail and those which remain eppesr to show a falling off in condition in the
letter part of the swmer. The smeller individuals, up to one or two years of
agc, seam to be less affected then the older fish.

Winter temperatures in general remain high enough to permit considerable
growth during this periods Probably as a result of this relatively high winter
growth rate, the size for age of Cowichan river fish tends to be large in com-
parison with many other streams.

The surface waters of the lis show a very similar thermal condition to
the river and consequently inshore areas become very wairm in summer. A well-
defined thermocline exists in summer at a level between 12 metres and 20 metres
deep,

FOCD SUPFLIES

Studies of the bottom fauna et representative stations in the Cowichan
river and of the stomach contents of cutthroat, rainbow and brown trout have been
made by Mr. C.P. Idyll and manuscript reports have been prepared. The general
conclusion seems warranted that the bottom fauna is only moderately good from a
guantitative standpoint, the types of bottom which predcominate in the river yield-
ing 1.42 grems per square foot of orgenisms (wet weight)., In view of the nature
of the botrom, however, and the scercity of pools serving as catchment areas,
availebility of food supplies may be rather low.

The bottom fauna of such @ river as the Cowichan cannot be regarded as a
reliable indication of the total food supply, since it leaves out of account the
large nunber of eggs and newly-hatched fish which are contributed annually by
anadromous fishes and which do not represent a conversion of local resources. In
any case, comparisons with other waters may be misleading. t is quite likely
that more foold is required by fish living at the comparatively mild temperaturea
prevalent in the Cowichan river than by those which inhabit colder streams.

A series of bottom samples from Cowichan leke shows that the fauna is
quantitatively poor, the productivity in this respect being probably of the same
order as Okenagan laks., Moreover, the few relatively productive areas tend to
be situated in shallow water the summer temperature of which appears to be above
the optimum, In general, the lake is very deep (maximum depth about 150 metres),
the bottom sloping down steeply from the shore and hence providing a relatively
erall area of feeding grounds at intermediate depths.
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CONDITION FACTORS

(weight in 1bs,) x 100,000
(length in inches)?
an index of the condition of trout and inferentially of the sufficiency or other-
wise of food supplies. TUndoubtedly it should be applied with caution, since
factors such as temperature influence the extent to which food is available and
the efficiency with which it is utilized. A condition factor of 42 is ususlly
congidered to be average.

Factors have been worked out for sbout 500 Cowichan fish, caught at all

seasons of the year. General averages for trout over nine inches in length ares
as follows:

The relation - has frequently been used as

Cutthroat 38.8 gi 0.579)
Rainbow 40.8 (+ 0.411;
Brown 44,4 (+ 0.798

Judged by this criterion, brown trout show a good average condition, rainbows and
cutthroats only fair., It is perhaps noteworthy that the cutthroat, which appcars
to bec dcclining in abundance, shows the lowest condition factor.

DISCUSSTON

From the point of view of tho original objeet of the investigation, i.c.,
the improvement of angling in thesc waters, further information is desirable con-
cerning:

1. Number of fish caught annually in the Cowichan river system.

2, Migratory habits and degrcc of prosperity of Kamloops trout introduced
into thcse watcrs.

3. The extent to which anadromous and non-see-going steslheads represent
segparatc stocks requiring separate measures for their conservation.

The first peoint is important in cestimeting the rcquirements of a well-
plammed stocking policy. It would eppear to involve considerable patrol work in
various parts of the river system. Such work would not, in itself, recquire
scientifically trained paersonncl. ,

The second and third points would be cleered up to & considerable extont
by sufficicnt returns of marked and tagged fish already released. The number of
such records has inereased during the present year and should increase rather than
diminish 3uring the immediate future. Efficicnt collection of records, however,
depends to a considerable oxtent on more or less continuous encouragement of
englers and inspection of catches whon possible.

The measures which could bo taken for increasing the catch within the river
system would fall meinly under the headings of: Hatchery plaentings; Introduction
of food organisms; Streem improvements.

The size and nature of trout plantings (to be made es a definite stocking
policy, as distinet from the experimental plantings hitherto underteken) should
depend to & large extont on the elucidation of the three points mentioned above.
If it can be shown that Kemloops trout thrive in the Cowichan river system and do
not go tec sece in eny numbers, an annual sccding of at least 500,000 fry or an
cquivalent number of larger fish would be & ressonable procedure for Cowichen leke
on the brsis of presont knowledge.



< 16 =

The problem of maintaining & steady level of trout production fram year to
year 1s complicated by the abundance of natural spawning grounds. Access to these
cannot be effectively controlled and the annual production of fish from natural
spawnings is likely to vary considcrably according to physicel conditions prevail-
ing after deposition of the cggs.

With regard to the introduction of food organisms, it is felt That caution
should be exercised in cases where the total effect of introductions cannot be
foreseen and might not be wholly beneficial., An increase in food supplies, how-
ever, is undoubtedly desirable and no herm would be likely to result from the
plenting of certain small organisms which &t present do not occur in the system.
Such introductions might include the crusteceans Pontoporeie and Mysis in the
decper portions of the lake and one of the burrowing meyflies, Hexzagenia or

With regard to the improvement of natural conditions in the smaller streems,
it secms likely that reforcstetion will effect some emelioration in the course of
time, theough this process will at best be & slow one. Second growth timber is
elrendy wcll ~dvanced in some erers. It would doubtless be possible by romoving
obstructions, demming &nd trece plenting to improve considerably the fish production
of ~ sclccted small tributary, but to show an ~ppreciablc offect on the system as
2 wholec such work would have to be on a very large scale which would be impractice
ablc, at least under present conditions.

There is little doubt that if at some future time the construction of a
suitable dam at the leke outlet were (eemed feasible, conditions in the main river
could be greatly improved. By such maeans an increased volume of water could be
maintaincd during the summer, as has been demonstrated by the very successful '
experiments on & smaller scale in Californie. The losscs causcd by rapid changes
of water lovel could be reduced and conditions made morc feavourable for the pro-
duction ¢f food supplies. Thc bonefits would Aapply not only to the fish desircd
by thc anglcr but also, and probably even morc forcibly, to the commercially
valunble species of salmon.

SUMMARY

l. Whilc the average numbers of spring and ecoho salmon are probably somewhat
lower then fomerly, good fall runs of these specics still occur. The early
run of spring salmon, which was formorly of apprecisble size, has becen greatly
dcpleted and 1s now of negligible proportions. The annual coho run during the
last threc years is considered to have varicd from roughly 30,000 to 70,000
fish. Thc spring salmon run is mach smaller. Good runs of chum salmon also
takc place in the lower part of the river. ,

2. Thc cxtensive sport fishery carried on in Cowichan bay during the summcr and
fall coes not appear to be an active threat to existing stocks of salmon,
the number of returning fish caught in this way being probably not morc than
4,000 or 5,000 eohoes and 1,500 to 2,500 springs per annum, The toll teken
by Indians is not known. There is evidence that a very c¢onsiderable number
of Cowichan river cohoes is caught by cammercial fishermen in waters outside
Cowichan bay,

3. Marked fish have shown that large numbers of cohoes hatched in the Cowichan
river system return to their parent river and even to a small area within the
river system.
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Zie return of marked fish in 1940 dndieated a higher percentage survival of
hatchery raised cohoes than of fish frem natural spawningse.

Survival of cohoes from neturally spawned eggs to the time of cammencement

of the dowmstream migretion in two small stresms has varied from 127 to 40%
in five instancewm.

The anadromous steelhead appesrs to have increased in numbers in recent years.,
Under prescent conditions ample protection from overfishing is probably af-
forded by existing regulations. The existence of a vernal run of fish, dif-
foring in some respects from the fall and winter runs, has 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
"rainbow trout" are racially distinet from the anadromous steelhead but that
their numbers may be augmented by individucl offspring from the latter type.
Kemloops trout, introduced in the hope of augmenting the non-sea-going
population, have been recaptured in various perts of the system. Evidence

is nct yet conclusive regerding the degree of success attrined by these plant.
ings or as to the proportion (if any) which go to soa.

Cutthroet trout have deelined in numbers. The decreese is a&scribed meinly to
surmer conditions in the smellor stroams which ere inhabited by the younger
fish. The ~avernge condition frctor of older fish suggests that even after
migration from the spawning strcmms ceologicml conditions may be less favours
ablc for this specics than for reinbow ~nd brown trout.

The brown trout, first introduced in 1932, has estrblished itsclf locally in
the Cowichen river and shows cxcellent growth in length and weight. It has
not yet bocome very plentiful, probably owing to factors comnnected with ro-
production and emrly life history, It is not quantitatively important in
anglers? cetches,.

No apprecisble results have becn obtrined from the introduction in former
yorrs of Atlantic selmon, speckled cher end lake trout. Further attempts
with thesc speeies arc not considered to be advisable.

There is a migration of rainbow and cutthroat trout from leke to river in the
fall and a reverse migration in the spPing and early summer, This movement
includes both mature and immature fish, Considerable local movement of trout
in and out of tributary streams takes place. The summer population: of the
river consists mainly of young fish under legal size. Brown trout do not
appear to migrats extensively.

Seasonal chenges in water levels are very great and have been accentuated in
recent years. These changes have very unfavourable effects on the fish popu-
laticn.

Temperatures in the mein river are favourable during a large part of the year
but risc above the optimum during the latter part of the summer.

Food. supplics, as indicated by quantitative studies of bottom fauna, arc fair
in the Cowichen river and dofinitely poor in Cowichan lake., Supplementnry
supplics are providcd by anadromous fishes.

The brown trout of the Cowichan river show & high condition factor, rainbows
and cutthroats & less heavy condition.

Certzin aspeets of the investigation arc discussed,
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PROGRAMME OF FUTURE WORK

1, Suffieient information of & general nature has been obtained to
indicate the present status of cach species of trout in the Cowichan river system.
At the present time the data are being colleocted on'qertain trout marking experi-
ments. On the completion of this work & management policy will be rocommended.

2. A closely dirccted study will be mado of the salmon of the Cowichan
(spring, coho and chum) with particuler reference to route of migration in the
sce., extent of sommercial oxploitation and degree of return. An effort will be
mede to determine how much a river such as the Cowlchan contributed to tho com-
mercial fishory of British Columbisz and in what way it may be incroased.

Cortain marking programs have already been attempted and at the presont
time the following experiments arc under way:

Brood ‘

Yeer Merk Nunmber Years of Return
Spring Salmon 1937 Adiposc & right ventral 25,000 1941,1942,1943

. 1938 Both ventrals 25,525 1942 to 1944

1939 Dorsel & lecft vontrel 94393 1943 to 1945

1940 Dorsal, adiposc & loft ventral 19,638 1944 to 1946
Coho Snlmon 1938 Adipose & both ventrals 23,544 1941

1938 TDorsal & adipose 8,568 1941

1939 Dorsel & loft ventral 169,991 1942

1939 Dorsel & edipose 13,678 1942

The volume oft the returns from these markings and the significance of the
findings will depend lergely on the degree of effort expended in making recovery
of the marked fish, whether caught in commercial or spart fishing or returning to
the spawning streem, It is proposcd to concentrate on this phase of the work in
1942 and thereaftor end collect as complete data as facilities will provide.

It is further proposed that more extensive work be underteken next year
with particular reference to spring and chum salmon. Tggs of the former will be
collected by stripping spawning adults and the young fry will be reared in the
hatchery and ponds until large enough to mark, Chum salmon fry for marking may,
it is hoped, be obtmined from pools in the lower reaches of the river. Further
supplies of coho may be obtained from tributary strcams of the upper part of the
rivers '





