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INTRODUCTION

As a result of an sppeal from the Cowichan Fish and Game Association and the
Duncan Board of Trade a start was made during the past summer on a bhiological sure
vey of the Cowichan river system, The work this year has been mainly of a prew-
liminary nature.

The people of the Cowichan distriect are chieflvy interested in the production of
game fish comprising four native and two introduced species, namely rainbow (ine
cluding steelhead) and cut-throat trout, coho and spring salmon, Atlantic salmon
and brown troute The people believe that these species of fish are extremely val-
uable as a tourist=attraction and as an inducement for wealthy anglers, retired from
business, to settle in British Columbis, The residents of the district have ex=
pressed a feeling, which seems to be well-substantiated,.that the number of native
game fish is getting iess every year. Although certain varieties appear to be
more numerous at times, as in the case of the good run of steelhead last spring,
nevertheless, there is, apparently, a gradually declining fishery,

To prove the existence of a downward trend by statistical methods is impossible
in this instence, because the necessary data are not available for any particular
district on the east coast of Vancouver islends The salmon roam so far afield,
as tagging opefations have shown, that the catch statistics are inextricably ming=-
leds In the case of the trout and freshwater fisheries there has never been an ad-
equate statistical indicator of the conditions. Consequently to look to the records,
as has been done for sockeye salmon and halibut, in order to construct a clear-cut
pPicture of the history of the situation is out of the question, The only course

is %o accept the statements of men who have fished in the district for the past




;twenty years or more and to acknowledge for the timé being at least that the total
number of fish 1s becoming lesse

If this conclusion is acknowledged then it becomes evident that the present
methods of conservation are proving inadequate and that ways and means of increas-—
ing the production of game fish must be deviseds Before going into this phase of
the situation, however, the results of the routine, preliminary investigations in-
cluding the physiographical data, the study of physical and chemical summer cone
ditions and the gqualitative survey of the food supplies carried out this year should
bé presented in order to serve as a background. Then, after an analysis of the
existing facilities and possibilities for increasing production has been made, a

concrete program of management for the Aistriect may be attempted,

Phyvsiographical Data

The Cowichan river system may be divided into four natural divisions for the
purpose of the survey:
l, Cowichan bay including the delta of the Koksilah and Cowichan rivers,
(see fige 1)s
2¢ Quamichan and Somenos lakes and their tributaries, (see fige 2 and 3}e
3s¢ The main Cowichan river eand its triﬁutaries up to Cowl chan lake.
4o Cowichan lake and its tributaries ineluding Beaver, Mesachie and Bear
lakes, (see Tigse 4 and 5),
1. Cowichan bay was not studied but it should be included in the program of ocean=
ogrephical investigation if future work is contemplated, The Koksilah river combines
with the Cowichen in a many=channelled delta at tide level, but it was not included
in the present investigation,
2 Quamichan and Somenos lakes are fairly tynical of lakes at low slevations near
the coasts They are shallow and are rapidly filling ine Iogging off the neighbouring

lend has probably served to hasten this process by reducing the runw-off, causing

higher temperatures and tremendous pulses of algae result, which die and settle to the
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bottome, Somenos 1151 fed by several small streams thrétxghout the year but there is

no direct flow into Quamichan lake in summer, The lack of a permanent stream flow=
ing into the latter is probably a very important factor in curtailing the production
of trout, preventing a satisfactory survival from the spawvninges There are a conw
crete dam and falls on Quamichan creek butbt these have been treated in a previous re-
port and are being handled by the Fishery Departmen‘c's engineerss Somenos lake is
only a few feet above high tide level, while Quamichan is situated 100 feet above sea
levels

3¢ The main Cowichan river is similar to the other east coast streamse It heads at
Cowichan lake at an elevation of 540 feet and flows 22 miles to Cowlichan bay, S&ﬁtz't
falls, with a height of 8«10 feet, are situated half way from the bay to the lakes
These falls have been under the surveillance of the Fishery department for some
vearse Changes were made in 1921 to allow fish to pass up more easily and in 1931
a fish ladder was completed, the plan of which is appended for reference,

The Cowichan river is fairly swift throughout its entire lengthe The bed is
composed chiefly of boulders and gravel, ILogging operators used the river for log=
driving for many years and the majority of the log=jams were removed, This work
has been continued in recent years by the Department of Fisheries and there is
some question as to the desirability of the practice, since log-jams favour the
production of dee;; pools which are already at a premium in the river,

Between Duncan and Igke Cowichan there are very few tributary streams of ime
portances The run-off in them has probably become mére seasonal in character owing
to the logging off of the timber and the extensive forest fires which have occurred
in this sectiones The flow of the hatchery water supply obtained from Oliver creek
is typical of the section, It becomes reduced to a very smll volume in August and
Septerbers |

The average monthly rme-off depth in inches, from the Cowichan lake drainage area

is given in fige le The figure shows the characteristic summer drought which occurs




in the east coast area, The autum rains are accompanied by a tremendous increase
in the run=-off &md this in turn coincides with the spawning runs of Pacific salmon
and sea-run troub.

In Janucry and early February the precipitation becomes partly bound in the
form of snow and the run-off decreases sonmwhut‘but it increases again in March and
this coincides with the runs of lake-resident trout (spring spawmers) into the tribe-
utaries of Cowichan lakes
4, Cowichan lake covers an area of 24 sq, mi. and the area of the drainage basin is
about 235 sqe mis Near the outlet there are 3 small shallow lakes, DMesachie lake
drains into Bear lake which in turn flows into Cowichan lake after receiving one of
the main tributaries of the watershed, namely, Robertson river. Beaver lake drains
into Cowichan river near the outlet of Cowichan lake, There are eicht important
tridbutaries in all draining into Cowichan lake. All are practically of a swift,
mountainous character with a short stretéh just above the level of the lake at a
lower grade, This portion often goes dry during severe summer droughts and there

\
is a tendency for the upper reaches to become a series of pools, This characteristic
is an important consideration in developing the management policy and should be more
thoroughly investigated next year,

Cowichan lake is very deep. Depths of over 800 feet are reported but the deep=-

est sounding encountered in the lower part was about 90 metres (300 feet)s The

lake should be investigated next year,

Physical and Chemical Conditions

In order to obtain data with respect t sumer conditions a series of temper-
ature readings and water samples was taken in Quamichan, Somenos and Cowichan lakess
In each instance a sampling station was established over the deepest portion of the
lake and the samples Were btaken in a vertical series extending from the bottom
to the surfacey, The results obtained from the analyses of the samples are given

in the tables, (tables 1, 2 and 3).
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An unusual condition was found to exist in both the two smaller lakes examineds
Tn each case there was associated with a high water temperature a complete lack of
dissolved oxygen in the lower layers of water. The upper layers, however, within
two or three metres of the surface contained an abundence of dissolved oxygens The
surface water of Quamichan lake was even super-saturated with oxyzen due to the photo-
synthetic activity of large quantities of floating plant lifes The fact that the
lake bottom in both instances supported a thick layer of decaying organic matter sug-
gested that the state of oxygen depletion might have been produced by processes of
disintegration,

Cowichan lake being a much larger body of water exhibited a more typical set of
conditions. Water samples taken at a station located near the lower end of tﬁe lake
and over one of the deepest portions (see Map fige 5) showed the presence of a well
defined thermocline, fig; 7 The waters above and below this transition zone suppor-
ted an abundance of dissolved oxygen at all devthse

The existencee of such a deep layer of warm.ﬁater at the surface of Cowichan lake
pame fish during the major part of the

summeTr e




TABLE

I

Quamichan lake, August 22, 1934

Depth

Temperature Oxygen per litre Saturation pH
" . : : :

0 metres 23,1 C, 8409 CacCoe 130% 845
4 " - - - 5¢73 CoCe 88% - -
g 19.2°C, 0 0 740

TABLE 2
Somenos lake, August 29, 1934
Depth Temperature Oxygen per litre Saturation pH
)

0 metres 23,0 0, 5458 GsCe 89% 8.8
2,5 " 21,6°0, 4694 CoCo 7% -
a 21,5°0, 0 0 —

. _
6 il 19,0 C, 0 0 -
T4BLE B3
Cowichan lake, September 11, 1934

Depth Temperature Oxygen, per litre Saturation pH
0 metres  19,1°C, 5026 CeCo e 7ol
0" 19,1°0, o - %
15 L 190100. i - - - p
17,5 " 15,5°C, S —" - b
20 13,0°6, e w @ -
22 11.,6°C, 5485 @eCe 4% 7el
%0 " 7.8°C, G o - P
50 " v.ogc. 5¢81 CoCe 66% 740
80 " ‘586 Oy 581 cecCo 65 6695




Biological Conditions

Water Plants
Sinee the bed of Cowichan river is so rockj and the water so swiftly flowing
few rooted aguatic plants are found along its lengthe The lakes, however, par-
ticularly the smaller ones, support a rich growth of plants in the shore zone,

The variety of water plants was found to be small as shown by the following liste .

Nuphar polysepala = conmon water-lilyi)

+ Seirpus robustus (?) = reed F=

b Potamogeton‘ppsillus - water weed))

Sf Iedum groenlandicum - Labrador Tea .

The reeds extend almost completely around lake Quamichan in a thick belt of
a o
growth, Water-lilies and Potpmggeton were found only in restricted areass The
dominant growth around Somenos lake consisted of the bog plant Iabrador Tea, Water-

lilies and reeds fommed the only other conspicuous aquatic vegetation,

Tisgh
The following species of salmonoid fishes have been recorded from the Cowichan
} N .
watershed: &‘ W W~ -
A) \>'¥ @ yA e )
04 /\rf o P AP o
Salmo - clarkiil, galrdneri, salar# trutta#,
o) }J N J\“-»’ o) y
Salvelinus = mafma fonulnélis
<ok o 4_((“5 'NL/) Sptis u’l‘t‘l A l’ hoirn
Oncorhynchus = nerka kenne%lyi, tschawytscaa, kisutch, gorbuscha, keta,
“9«:1:&“? .
occassionally nerka,
gcu ut/; [(& &{U pf" (l C‘“

Cottus asper and Gasterosteus aculeatus are common and Aﬂelrus nebulosus

occurs in Somenos lake.

# introduced species.,




Bottom Fauna

A geries of dredgings in Quamichan and Somenos lakes showed.the bo ttom fauna
to be almost entirely lacking, This absence of bottom farms is no doubt cogpled
with the total lack of dissolved oxygen in thé lower layers of water, The or-
ganisms collected were found in the shallower parts of the 1akes where there was an
abundance of oxygen in the water, The bottom fauna of Quamichan lake which was typ-
ical consisted of the following forms,
HIRUDINEA

Two unidentified species ﬁere found, Both few in numbers
AMPHIPODA

Hyalella azteca. This gmall fresh-water shrimp was found only in small

numbers, Gammarus was not found,
TISECTA
Ephemeridas, A few May-fly nymphs were collected,
Trichopteras Several larvae and egg-bunches were found along the shore
only in a few places, None were collected away from shore,
Zygopteras A few nymphs and adults of the genus Enallagma were found.
Anisopteras Several species of Dragon-flies were observed and some were cap-

tured for later identification,

MOLIUSCA

GASTROPODA

Representatives of the three genera Planorbis, Lymea and Physa were collec-

ted, The species have not been identified,

Pelecypodas A single individual of the genus Musculium was founde A few
shells of Anodontidae (fresh-water mussels) were seen in Somenos lakes

Time did not allow an adequate investigation of the bottom fauna of Cowichen

lake,




Plankton

At the time of investigation a "water bloom" was present on Iake Quamichan,
In the morning before a breeze distrubed the water the bloom appeared as a slimy
yellow-green scum floating on the surface of the lake, (See=BPhWeto), Ilater in the
day the organisms making up:the bloom became distributed in the upper two metre layer
of water giving it a very turbid appearance, Examination of plankton samples showed
that the dominant forms were two species of the blue-green alga Microcystise 4 list

of the organisms found is given in the Tables

No guch bloom was present in near-by Somenos lakee Plankton samples from
this body of water showed a more normal balance in relative numbers and a much

greater variety of forms present, Organisms found are also shown in the Table,

Exemination of samples taken in Cowichan lake shows forms typical of large
bodies of water., Plankton organisns found are shown in the Table together with
those in samples collected from the two small nearby lakes, Mesachie and Beaver,

(See I‘Ahp, Fig. 5).
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Cowichan River System Plantion 1934

Aug, 22/34
Aug, 29/34
Sept., 12/34

Cowichan L.
Septe 11/34

Somenos L.
Mesachie L,

Quamichan L,

MYXOPHYCEAR

Microcystis aeruginosa X

>

Mierocystis flos=-aquae X

Micractinium pusillum X
Anabaena Levanderi (?) : X X

Anabaenopsis spe X X X
Tribonema minus X

Hapalosiphon pumolus

CHLOROPHYCEAR

Sphaerozosma aubertianum X
Staurastrum curvatum X ' Xb
Staurastrum paradoxum | : X
Staurastrum sp. X

Eudorina elegans X

Mi crasterias sp . X
Pleurotaenium nodoéum

Hyalotheca disiliens

Characium spe X
Spirogyra sDs |

Volvox spe X

DIATOMACEAR

Asterionella formosa | X
Tabellaria spe

Fragillaria spe X

. 12/34

Beaver L.
Sepnt

P4




DIATOMACEAR

Tabellafia fenestrata
Surirella spe

SARCODINA

Acanthocystis spe

ROTIFERA

Anurea cochlearis

Nothalca longispina

Rattulus cylindricus
Trochosphaera Sps

Conochilus spe

CLADOCERA.

Diaphanosoma leuchtenbergianum
Daphnia longispina hyalina hendotae
Daphnia longispina longiremis
Sida crystalling

Bosmina obtusirostris
Polyphemus pediculus
Scapholeberis mucronota
Simocephalus serrulatus
Alona costata

Streblocerus serricaudatus
COPEPODA

Cyvelops bicuspidatus

w 11 -

Quami chan L.

Somenos L.

F T S B

Cowichan L,

=

FS T = T

Mesachie Le

Beaver L.
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ichan L,

Qu

COPEPODA

Cyclops prasinus
Cyclops phaleratus
Diaptomus oregonensis
OSTRACODA

Cypris spe

DINOFIAGELLAT!

Ceratium hirundinella
Dinobryon sertularia
TNSECTA

Corethra spe X

Somenos L.

X

Cowichan L,

Mesachie L.

Beaver -L,
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THE MEANS OF INCREASING PRODUCTION
The Dominion Department of Figheries has employed three chief means of increas-
ing the production of fish in the-Cowichan rivere The first and most extensive has
been the artificial propagation of fish at the hatchery and the introduction of new
gspeciess The second has been the attempt to increase the size of the escapement by
bag limits, fishing boundaries, specified methods of fishing and closed seasons, The
third has been the improvement of natural conditions through the construction of a

fishway at Skutz - falls and the removal of obstructions in the streams.

Artificial Propagation

Artificial propagation on the Cowichan river began about 1887 when Sockeye salm
mon fry were brought over from the Fraser river hatchery and planted in the rivers
It was not until the Cowichan hatchery was constructed in 1910,however, that fish
culture was employed extensively.. It is not necessary for the purpose of the present
discussion to go into the details of the oneration of this hatchery., Between 1910 aﬁd
1933 approximately 5665 million eggs and fry of the four native sﬁecies of game fish
(32 million coho, 20 million spring salmon, 2 millibn cut-throat and 2,5 million steel-
head ) were planted from the hatchery, In addition 10,5 million non-native game fish
have been handled as follows, 5.5 million Atlentic salmon, 2 million cut-throat, 1.5
million Kamloovns trout, 1 million eastern brook trout and 0.5 million brown trout.
Tt should be noted that not all of these fish have been planted in the Cowichan water-
shede In the case of the importations of cut-throat and §§doops trout some have been
planted from the hatchery in other bodies of water on Vancouver island and in certain
years a proportion of the spring salmon andA%étive cut-throat was planted elsewhere,
Some of the browm trout have been transferred to the Little Qnalicum/\~¥b%'

The total cost of the hatchery has been about 160,000 dollars, It has cost
on the average about BOOO'dollars a year for overation and maintenance. The average

cost of Tish production has been about 2,40 dollars per thousand.

There is absolutely no way of checking the effectiveness of this worke The
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only thing that can be said is that the fishery has declined in spite of the hatchery,
Although Jaffe, Foerster and Calderwood have challenged the basic assumptions of
hatehery efficiency which were laid down by Baird and Wilmot over 70 years ago it
is still believed that by artificial propagation fhe eggs from one pair of fish are
equivalent to the natural yield of about 100 pairs of parents. The principal dif-
Shaated 1o ‘ ‘

ficulty lies in the fact that effectiveness dngudged, not by the efficiency of the
hatchery to produce eggs and fry, but by its ability to add to the natural production
of adult fish, is,e, the harveste It is now possible to state that production of
harvestable fish at Paul lake amounts to about & per cent of the Qutput of hatchery
frye Nature is capable of producing just as great a harvest except in the case
when drought occurs but the efficiency is probably less than éne per cents

It is apparent that if artificial propagétion is to be continued on the Cowichan
river there should be a complete stock-taking of the underlying principles of hat-
chery operation in the light of the new datas If a certain number of fry of a cer-
tain species is being liberated each year, then the ;hances are that the harvest is
being increased by not more than 2 per cente The effect of this in producing an in-
creased escapement nay_often be more than offset by the increased number of fishermen
or in‘certain years by adverse conditions, It'is obvious also that to ship eggs
away from a stream whose production is in question as has been done in the case of
native cut-throat and spring salmon is é dangerous practices

The introduction of new species requires svecial considerations The pufpose of
such introductions is to supply a need which has become evident throuch a natural
deficiency or through some change in natuml conditions whereby the environment has
become unsuitable for the native fishes, It is obvious that such introductions should
be treated experimentally.

The propagation of eastern brook trout started in 1912 and was continued until
1930, The consensus of opinion in the Cowichan district is that this species is not

desirable, In British Columbia char are usually noﬂdesired if trout are available,
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The importation of Kamloops trout and Cranbrook cut-throats for the Cowichan
district should be placed on an experimental basis if continued at alle It does
not seem to be a good policy to bring these fish down from a higher elevation where
spawning occurs late in the spring, to compete with similar varieties which have
had a six weeks start,

The brown trout introduction which started in 1932 should probably be suspended
at the end of next year's operations until it is detemmined how suceessful the ex-
periment has been and until the reaction of the anglers has been noteds There is
evidence however, that the brown trout is fulfilling the purpose for which it was
introduced, namely a summer fishery in the river. Nevertheless it is unfortunate
that there will be no means of stating precisely just ﬁhat effect these figh will
have on 6ther species, particularly the cohoe It is possible that brown trout may be
produced at the expense of the others,

The Atlantie salmon introduction has been again recommended by the people of the
district; but they have expressed the opinion that the present facilities are inad-
equate for the purposes The fish desired are the spring-running variety imported
from Scotland by the Provincial Game Department during the past two years, The in-
troduction is being held in abeyance this year but before any program is embarked
upon it seems to be an important requirement to consider the situation carefullys
In the period from 1911 to 1928 the Dominion Demariment of Fisheries imported and
planted from the hatchery over 5 million Atlantic salmon, Less than a dozen fish
have been reported by anglers, but it is possible that meny my have been taken for
steelheadss The mere fact that Abtlantic salmon have been reported shows some merit
in the attempte On the other hand before any future introductions are made the fol-
lowing calculations should be considered,

l, The minimum s ize of a spawning run necessary to produce a self-sustaining pop=-
ulation,

On Paul creek a small run of trout consisted of 250 pairs of trout per mile or
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about 1 pair per 7 yérds. The minimum density of the spawning population should be
defermined for Atlantic salmon on some eastem stream, Suppose that one pair per
10 yards in a river the size of the Cowichan is a minimum requirments There are at
least 10 miles of river where spawning might occur. This would make the size of

the desired run about 1760 pairs or 3500 fishs

2¢ The number of eggs produced by each female and the total deposition of the run,
Atlantic salmon produce about 800 eggs per pound end the average weight is
about 10 poundse Bach female would therefore carry about 8000 eggse A run of 1760

fema les would produce about 14 million eggse

3, The probable survival from the egg: deposition,

Under a balanced set of conditions where a run is just holding its own the mor-
tality is greater than 99 per cent, In this case the expectation is that about
2 fish out of 8000 eggs will survive to svawn, There is every reagon to believe
that, in order to nroduce a run of 3500 fish, a seeding of 14 million eggs would

be required,

4, The size of the planting necessary,

The estimate of 14 million eggs representé the potential natural seeding re-
quireds It is possible that by artificial propagation, hatchery methods and the
protection afforded by ponds, this nwaber could be ooﬁsiderably reduced for the
original introduction, In order to arrive at the required figures it is necessary
to calculate backwards from the reguired survival, Menzies calculated that the
return from the sea of Atlantic salmon was about 3 per cente This means that 3500
fish represent a =moldt migration of about 120,000 fish, The size of a fish is.the
most important factor in determining its survival from predators under ordinary con=-
ditionse The average size of a smolt at migration is about 6 inchess On the basis
of Embodyfs calculation of the expected mortality in streams 120,000 six;inch fish

are produced from g planting of 200,000 threé;inch fish, This in turn would re-
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present the survival in nature from a planting of about 2,400,000 free-swimming fry
which may be expected from an egg-collection of 2,700,000 eggs, which is approx-
imately 20 per cent of the natural seedinge.

By rearing the fry in ponds the tremendous mortality in nature might possibly
be obviateds TUnder the present administration, however, the hatchery has produced

this variety of Atlantic salmon as followss

Nos of fish Size No, of fry Percentage
1933 13,500 2% in, 74,800 18,0
1934 (Decs ) 5, 500 2 in, 754000 743

- At Qualicum Beach ponds in 1933, 14,700 3-inch Atlantic salmon were produced from
20,000 fry showing a yield of 73 per cent,

If a yield of 70 per cent could'be obtained, and it seems probable that the
technique at Cowichan could be altered to anpfoximate that employed at Qualicum
Beach, then 285,700 free-~swimming fry would be required. In order to provide a safe
margin about 300,000 eyed eggs should be laid down at the hatchery., On the present
basis with a yield less than 20%,over 1 million eggs would be recuireds In order
to produce 200,000 three-inch fish it will cost at least 5000 dollars (25 dollars per
thousand) and it will require at least 10 ponds of the type already in operation,
The extra ponds will require more water than the present system can supply during
the summer, It is probable that better results than have heretofore been evident
would be obtained by pumping water from the main river and mixing it with the present
supplye A compairison of the temperatures is shown in Tige 8s The natural food con-
tent in the water supply seems to be a very important consideration in pond cul ture,
By pumping from the river this food supnlv'would undoubtedly be increaseds

The introduction should be carried out for at least five years. Then with
special protection and possibly pond cultural work the run might be stepped up to

productive proportions.
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Increasing the size of the escapement

It is impossible to state from the preliminary inveétigation of the situation
whether the restrictions on fishing are a dequate or whether there will have to be
a general scaling down~of bag limits and increasing limitations imposed, One prob-
lem which requires Immediate investigation pertains to the regulations on steelhead
fishings, It should be determined, and the hatchery work could be turned in this
direction, whether the migratory and non-migratory trout are derived from separate
populations. This applies to both cut-throats and steelheads and>is one of the
most important problems to be solved before effective regulations can be enacteds

With respeet to the formmlation of regulations in general there is a pressing
need for the investigation of the life~history of each species of game fish in the
watershed,

Another question which requires immediate attention is the operation of the
weirs by the Indianse The anglers report that the early run of spring salmon has been
considerably reduced and thet this variety has suffered more than any of the others.
The cause of depletion is said to be over—-fishing by the weirse On the face of it
- these welrs aﬁpear to make drastic inroads on the escapement of late spring and
summer run fish, Some means of eliminating these weirs could be deviseds The £1 ghe
ing rights are held by arfew families and not by the whole population of the reser—
vation. It might be possible to purchase these rights, Even if 300 more female
spring salmon were allowed to proceed up the river it would probably be equal to the
production 6f half a million eggs in the hatchery worth 1200 dollars, It seems pos-
sible that the rights could be obtained by purchase for less than half this sum

without causing ill-feeling among the Indians,

Tmproving Cond itionse

Improving the conditions in the watershed to provide a greater survival of the
fish hinges largely upon the outcome of a much more extensive investigation of the

various populationss



The question of re-snagging the river and creating pools should be investigated
at onces Two pioblemns recuiring attention are: the advisability of introducing a
forage minnow such as‘the dace and the question of establishinz a fomm of deep-water
vegetation to provide.shelter and increased foraging area for bottom organismge Cer-—
tain types of aquatic moss might prove-suitable in the latter case,

In dry years salvaging operations might prove effective in increasing the
production to a considerable extent, This problem is important in the production
of fish such as the coho which spend the summer in the streams,

Vany of the activities which come in this category could be handled by a fishery
warden, In the past there has bsen t00 great a distinction drawn betweenvfish cul-
tural officers and the fishery inépectors or regulatién enforement officers and as
a result field activities have been neglecteds, The two positions should be combineds
The fishery warden could enforce the regulations in the course of his regular fish
cultural work in the field, He would take as hig duties the complete task of seeing

hat a certbain watershed was kept-up to a certain standard of production, He would
undertake stream improvements, salvaging operatibns, the control of predators, handle
the hatchery output and collect statistical data on the condition of his fisheries,
He would undertake to make the body of water in his charge produce fish to its ful-
lest extent, just as the Biological Board has undertaken the problem of fish nroduc-

tion in the Kamloops lakess

RECOMMEIDATIONS
The attitude toward the conservation of the game fish resources of the Coﬁichan
river which should be adopted is that embodied in the term, scientific management,
The aim should be to bring each population into balance so that a self-sustaining
spawning quota or escapement is maintaineds This should come first and the fishery
or harvest of the surplus should be the secondary consideration,
If it is admitted that the fishery is deolining‘and there is apparently cause

for this belief, then steps must be taken to inerease produection, Inereasing produc—

\
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tion in this type of water is vastly different from increasing it in lakes like

Paul lake where the trout are in pure culture, There it was demonstrated that dep-
letion had occurred but at the same time there was an abundent food supply, and it
became a matter of determining an effective seeding, In the case of the Cowichan
river system there is apparently no surplus supply of food, on which to draw, and
the question of building up the number of fish must begin with increasing the supply
of food materials., Studies of factors limiting production and life history studies

must algo be made in order to shape the management policys

ls The lakes of the coast region are characterized by the absence of attached
aquatic vegetation beyond the shore zone ( 3 feet)s The richness of the alkaline
interior lakes is definitely related to the presence of Chara beds which support
a large population of food organisms, The introduction of a plant, such as an
aquatic moss, miéht prove to be an important factor in increasing the préduction

of bottom organisms, This should be investigated,

2+ The forage fishes in the lakes are limited to two species the kokanee (Q. nerka
kennerlxi) and the stickleback, Ge aculeatus, The introduction of a forage hinnow,
such as the dace, is recommended as a means of increasing the supply of food for

large fish.

3¢ In the streams the supply of food organisms could be increased by constructing .
pools and covers The question of re-snageing many of these streams should be con-

slidered,

4, Studies of the life history of the various varieties of game fish should be

started in order to find out what factors are limiting productions

5 An intensive study of migration should be started and should include, not only
tagging operations in the sea, but a systematic marking program in the river to

determine where the fish go which are produced in the Cowichan rivers




B6e Steps should be taken to eliminate the Indian'  weirs as a means of building up

the depleted early run of spring salmon,

7e The work of the hatchery should be directed toward definite objectives rather

than the : ineffectual dissipitation of its efforts, on a number of projects at once.

8, If it is decided that a further attempt to introduce Atlantic salmon is desir—

able 1t should be attempted on the scale outlined in the reporie

9, If the hatchery is to be used for pond cultural work it is recommended tlat water

be pumped from the main river and mixed with the present supplye

10e It is suggested that the ponds might be plaged completelv under the control of
he Biological Board next year in order to determine the cause of the poor survival of
brown trout and Atlantic salmon and in order that a greater degree of efficiency S

might be attained through experimental methodss

11, It should be determined if sea-run rainbows (steelhead) and cut-throats are
distinet from the non-migratory types, since the question has an imporbtant bearing
on the effectiveness of the regulations. The hatchery could be operated with this

objective in view and a marking program carried out,

12 In order to facilitate the stud&es, two counting fences should be constructed
one near the sea to study the escapement of the sea-run forms and one near the lake
to determine the lake components The latter would also serve as a source for spawn=
ing fish for the hatchery work and would do away with many of the objections to gill~

netting parent trout.

13, A fishery warden should be appointed for the Cowichan district to undertake the
duties of scientifie management as outlined in the report including impmo vement of

natural conditions, salvaging ovnerations, predator control, enforcement of regul-




4tidns and collection of statisticss

: 3
-

14. A system of obtaining statistics on the angling fisheries
&

A lead in this regard has been taken at Paul lake, as reported
1033 and 1934, and might be extended to all types of anglings.

quires careful consideration, however, before such a system is

should be deviseds
in sum ry for
The question re-

adopteds,




