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by 

c. Mee. Nbttley and G.c. Carl 

INTRODTJCTI ON 

AB a result of an appeal from t.11e Cowichan Fish and Game Association and the 

Duncan Board of Trade a start was rrade during the r:ast summer on a biological sur-

vey of the Cowichan river system. The work this year has been mainly of a pre-

liminary nature. 

The people of ihe Cowichan district are chiefly interested in the production of 

game fish comprising four native and two introduced species, namely rainbow (in-

eluding steelhead) and cut-throat trout, coho ru1d spring salmon, Atlantic salmon 

and brown trout. 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 Columb:ia. The residents of the distric t have ex-

pressed a feeling, which seems to be well-substantiated, that the nlLrnber of native 

game fish is getting less every year . Althoue;h certain varieties appear to be 

more numerous at times, as in ·the case of the g-ood run of steeThead last spring, 

nevertheless, there is, apparently, a gradually declining fishery. 

To prove the existence of a downward trend by statistical methods is impossible 

in t.11is instance, because the necessary data are not available for any pnrticular 

district on the east coast of Vane ouver island. The salmon rorun so far afield, 

as tagging operations have shown, that the catch statistics are inextricably ming-

led. 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 

picture of the history of the situation is out of the question. 'I'he only course 

is to accept the statements of men who have fished in the district for the past 
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twenty years or more and to acknowledge for the time being at least that the total 

number of fish is becoming less. 

If this conclusion is acknowledged then it becorres evident that the present 

me thods of conservation are proving inadequate and that ways and means of increas­

ing the production of game fish must be devised. Before going into this pbase of 

the situation, however, the results of the routine, preliminary -investigations in­

cluding the physiographical data, the study of physical and chem!. cal surrrrner con­

ditions and t.lle qualitative survey of the food supplies carried out this year should 

be 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 progi.•arn of management for the rli strict may be a tteinpted. 

Physiographical Data 

The Cowichan river system rra.y be d ivided into four naturai divi s ions for the 

purpose of the survey : 

i. Cowichan bay includint; the delta of the Koksilah and Cov1ichan rivers, 

(see fig . 1). 

2. Q,uarnichan and Somenos lakes and their tributaries, (see fig. 2 and 3} . 

3. The main Cowichan river and j_ t s tributaries up to Co v'li chan lake. 

4 . Co wichan lake and its tributaries including Beaver, Mesachie and Bear 

lakes, (see figs. 4 and 5) . 

1. Cow ichan bay was not studied bu·t it should be included i n the program of ocean­

ographical investigation if future work is contemplated. The Koksilah river combines 

with the Cowichan in a many-channelled delta at tide l evel , but it was not in eluded 

i n the present investigation. 

2. Q.uamichan and Somenos lakes are fairly t~TJ ical of lakes at low elevations near 

the coast. They are shallow and are rapidly fill i ng in. Logging off the neighbouring 

land has probably served to hasten t.llis pr ocess by reducing the run ... off, causing 

higher temperatures and tremendous pulses of algae result, which die nnd settle to the 
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bottom. Somenos :iA f'ed by several s riall stremns throughout the year out there is 

no direct flow into Q,uamichan lake in summer. The lack of a permanent stream flow-

ing into t..'1.e latter is probably a ve1-y important factor in curtailing the production 

of trout, preventing a satisfactory survival from the spavming. There are a con-

crete dam and falls on Q.uamichan creek but thes e ba. ve boen treated in a previous re-

port and are being handled by the Fishery Department's engineers. Somenos lake is 

only a few feet above high tide level, while Q.uamichan i s situated 100 feet above sea 

level. 

3. The main Cowichan river is similar to the other east coast streams. It heads at 
I 

Cowichan lake at an elevation of 540 feet and flows 22 miles to Cowichan bay, Slhltz ·: 
• • 

falls, with a height of 8-10 feet, are situated half way from t h e bay to the lake. 

These falls have been under the surveillance of the Fishery department for some 

years . Changes were made in 1921 to allow fish to pass up more easily and in 1931 

a fish ladder was completed, the I>.lan of which is appended for referanceo 

The Cowicban river is fairly swift throughout its entire length. The bed is 

composed chiefly of boulders and gravel . Logging operators used the river for log-

driving for rrany years and the majority of the log-jams were removed. This work 

has been continued in recent years by the Dep:i.rtment of Fisheries and there is 

some q_uestion as to .the desirability of the practice, since log-1aras favour the 

production of deep pools which are already at a premium in the river ... 

Between Duncan and lake Cowichan there are very few tributary streams of im-

portance. The run-off in them has probably become more seasona l in character owing 

to the logging off of the timber and the extensive forest fires which have occurred 

in this section. The flow of the hatchery water supply obtained from Oliver creek 

is typical of the section. It becomes reduced to a very srrall volume in August and 

September. 

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

\ is given in f ig. 1. The figure shows the characteristic summer drought which occurs 
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in the east coast area. The autumn rains are accompanied by a tremendous increase 

i n the run-off amd this in turn coincides with the spawning runs of Pacific salmon 

and sea-run trout. 

In Janu .. 1jT and early February the precipitation becomes partly round in t he 

form of s nov1 and the run-off decrease s s ome11l10 t but it increases again in March and 

this coincides with the runs of lake-resident trout {spring spavm.ers) into the trib-

utaries of Cowichan lake. 

4. Cowichan lake covers an. area of 24 sq. mi . and the area o the drainaee basin is 

about 235 sq. mi. Near the outlet there are 3 small shal low lakes. Mesa chie lake 

' 
drains into Bear lake which in turn flows into Cowicl1a.n lake after receiving one of 

t '.1. e main tributaries of the watershed, namely, Robertson river. Beaver lake drains 

into Cowichan river near the outlet of Cowichan lake. There are ei gpt important 

tributaries in all draining into Cowicha.n lake. All are practica lly of a swift , 

mountainous c~iaracter with a short stretch jus t above the level of the lake at a 

lower grade. This portion often goes dr:r during severe sum.mer droughts and t here 
' 

is a tendency for the upper reaches to become a series of pools. This clnracte ristic 

is an important consideration in developing the rr.anagement policy and should be more 

thoroughl y invest igated next year . 

Cowichan lake is very deep. Depths of over 600 feet are reported but the deep-

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

lake should be investigated next year. 

Physical and Chemical Conditions 

In order to obtain data with respect to sUJmrer conditions a series of temper-

at-ure readings and water samples was taken in Q,uamichan, Somenos and Cowi chan lakes. 

In each ins tance a sampling station was esta blished over the deepest portion of the 

lake and the samples were taken i n a vert].cal series ext ending from the bottom 

t o the surface; The results obtained from the analyses of the sanrples are given 

in the tables, {tab l es 1, 2 and 3) . 
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.An unusual eondi tion was found to exist in both the two smaller lakes examined. 

In each case there was associated wi th 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 abundance of dissolved oxygen. The 

surface water of Quamichan lake was even super-saturated with oxygen due to the photo­

synthetic activity of large q_uan tities of floating plant life. The fact that the 

lake bottom in both instances supported a thick layer of decaying organic natter 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 s tation located near the lower end of the lake 

and over one of the deepest portions (see Map fig. 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 depths. 

The existence of such a deep layer of warm water at the surface of Cowichan lake 

probably determines the distri bu ti on of the gFlJ!le fi sh during the major part of t he 

surmner. 
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TABLE I 

Quamicban lake, August 22, 1934 

Depth Temperature Oxygen per litre Saturation pH 

0 
130% 0 metres 230 1 C. s.og c.c. 8.5 

4 It 5.73 c. c. 88% 

8 " 
0 19.2 c. 0 0 

TABLE 2 

Somenos lake, Aug.ist 291 1934 

)jepth Temperature Oxygen per litre Saturation pH 

0 metres 
0 

23.0 c. 5.58 c. c. 89% 8.8 

" 
0 

77% 2.5 21.6 c. 4o94 c.co 

4 " 
0 21.5 c. 0 0 
0 

6 It 19o0 Co 0 0 

T4J3LE 3 

Oowichan lake, September 11, 1934 

Depth 'I'.emperature Oxygen, per litre ,Saturation pH 

0 metres 0 
5926 c.c. 78% 7.4 19 0 1 C. 

10 " 19.1°0. - - - i.t 

15 " 0 19.l o. - ~ 
17.5 " 15.5°0. 
20 " 13.0°0o 
22 " 11..,6°0. 5,85 e.c. 74% 7.1 

0 30 " 7.8 o. 
50 " 7.o0 o. 5.81 c.c. 66% 7.0 
80 II ·5 ~6°0. 5.81 Co Co 65 6.95 
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Biolog ical Conditions 

Water Plants 

Since the bed of Cowichan river is so rocky and the water so swiftly fl owing 

few rooted aquatic plants are found along its length. 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 s:~1all as shown by the follow:lng list! . 

Nuphar polysepala - conmon wa t er-lil:_; ) 

;I Scirnus robustus ( ? ) - reed •_:;; 

9 Potamogeton pusillus - water we~dj) 

'....! Ledum groenlandicum - Iabrador Tea . 

The reeds extend almost completely around ll.ake ~uamichan in a thick belt of 
CZ ()"' 

growth. Water- lili es and PotPm;(geton were found only in restricted areas . The 

dominant growth around Somenos lake consisted of the og plant Iabrador Tea. Water-

lilies and reeds fanned the only other conspicuous aquatic vegetation. 

Fish 

The following species of salmonoid fishes :iave been recorded from the Cowichan 

watershed : Jb ~ :/; <>-t! 
Salmo - clarkii, gairdneri , salarf 

c\~1i~' Vv; "{ i··\})\# 
Salve linus - rml~ font :i.Dlilis. 

/<~l l<.dif'.±/) 51""''--:"I vh..<. ..,,.,.._.!<- d....,....,._, 
Oncorhynchus - nerlm kenneflyi, tschawytscha, kisutch, gorbuscha, keta, 

~ .. 
occassionally nerka. 

,rLl,.c.__kt.__ So-J>t~ 
Cottus asper and Gasteros teus aculea tus 

occurs in Somenos lake. 

# introduced s pecies . 

CJ}1\,.£ # 
are common and A.m.eirus nebulos us 
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Bottom Fauna 

A series of dr edgings in Q,uamichan and Someno s lakes showed the bottom fauna 

to be almo s t entirely lacking . This absence of tottom farms is no doubt coupled 

with the total lack of d isso l ved oxygen in t he lower layers of wa t er . The or­

ganisms collected were found in th e shallower parts of the lakes where t h ere was an 

abundance of o:xygen in t h e water. The bottom fauna of Q.liamichan lake which was "t:'P­

ical consisted of the following forms . 

HIRUDINEA 

Two unidentified species were found, both few in numbers 

.AMPHIPODA 

Hyalella azteca. This snall fresh-water shri rap was found only i n small 

numbers. Gamrnarus was not found. 

INSECTA 

Ephemerida. A few May-fly nymphs were collected. 

Trichoptera. Several larvae and egg-bunches were found a long the shore 

only in a few places. None were collected a way from shore. 

Zygoptera. J.'I.. few nymphs and adults ·of the genus Enallagma were found. 

Anisoptera. Several s:pecies of Dragon-flies were observed A.nd some were cap­

tured for later ident ifi ca ti on. 

MOLLUSCA 

GASTROPODA 

Repres entatives of the three gen era Planorbis, Lynmea and Physa were collec~ 

tedo The species have not been identified. 

Pelecypoda. A single individual of the genus Musculiumwas found . A few 

shells of Anodontidae (fresh-water mussels) wer e seen in Somenos lake. 

Time did not al.10111 an adequate investigation of the bottom fauna of Cowichan 

lake. 
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Plankton 

At the time of investigation a "wat er bloom" was present on lake Q,uamichan o 

In the morning before a breeze distrubed i.h e water the bloom appeared as a slimy 

yellow-green scum floating on the surface of the lake . (.,S-e-er-rll~~) . later in the 

day the organis1ns rnaking up · the bloom became distributed in the upper two metre layer 

of vta.ter g iving it a very turbid appearance. Examination of plankton samples showed 

that the dominant forms were two species of the blue-green alga Microcystis. A list 

of the organisms found is given in t he Table. 

No such bloom was present in near-by Somenos lake. Plankton samples from 

this body of water showed a more normal balance in relative numbers and a much 

greater variety of f orms present. Organisms found are also shown in the Table. 

Examination of samples taken in Cowichan lake s hov1s forms t ypical of large 

bodies of wat er. Plankton organis~is found are shown in the Table together -,,; i th 

those in samples collected from the two small nearby lakes, Mesa chie and Beaver. 

(See Map, Fig . 5). 
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Cowichan River System Plan ti on 1934 
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MYXOPHYCEA.E 0 (/} 

Microcystis aeruginosa x x x 

Microcystis flos-aquae x 

Micractinium pusillum x 

.Anabaena Levanderi (?} x x x 

Anabaenopsis sp. x x x 

Tribonema minus x 

Hapalosiphon pumolus x 

CHLOROPHYCUJE 

Sphaerozosma aubertianum x x 

Staurastrum curvatum x x x 

Staurastrum paradoxum x 

Staurastrum sp. x x 

Eudorina elegans x 

Micrasterias sp x 

Pleu.~otaenium nodosum x 

Hyalotheca disiliens x 

Characium sp. x 

Spirogyra sp. x 

Volvox sp . x 

DIATOMACEAE 

Asterionell a formosa x x 

Tabeilaria sp . x 

Fragillari a sp. x x 
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DIATOMACEAE 

Tabellaria fenestrata x 

Surirella sp. x 

SARCODINA 

Acanthocysti s sp. x 

ROT I FERA 

.An.urea cochlearis x x x x 

Nothalca longispina x x x 

Rattulus cy lindri cus x x 

Trochosphaera sp. x 

Conochilus sp. x 

CLADOCERA. 

Diaphanosoma leuchtenbergianum x x x x x 

Daphnia longispina hyalina mendotae x 

Daplmia longispina longiremis x x 

Sida crys tallins x x 

Bosmina obtusirostris x x 

Polyphemus pediculus x 

Scapholeberis nrucronota x 

Simocepha l us serrulatus x 

Alona costata x x 

Streblocerus serricaudatus x 

COPEPODA 

C;yclo12s bi cu SJ2i da tus x x x 
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COPEPODA 

Cyclops prasinus x 

Cyclops phaleratus x 

Diaptonms oregonensis x x 

OSTRACODA 

Cypris sp. x x 

DINOFIAGELLATA 

Ceratium hirundinella x x 

Dinobryon sertularia x x x 

INS EC TA 

Corethra sp. x x 
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THE MEANS OF INCREASING PRODUCTION 

The Dominion Department of F:i. sheri es has employed three chief means of increas-

ing the production of fish in t he Cowichan river. The first and most extens ive has 

been the artificial propagation of fish at ihe hatchery and the introduction of new 

species. The second has been the attempt to increase the size of the escapemoot by 

bag limits, fishing boundaries, specified methods of fishin13 and clos ed seasons. The 

third has been the improvement of natural conditions throug~1 the construction of a 

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

Artificial Propagation 

Artificial propagation on the Cov1ichan river began about 188'7 when sockeye sal-

men fry were brought over from t he Fraser river hatcher;r and planted in t ~rn river. 

It was not until the Co vlichan _m tchery was constructed in 1910 however~ that fish 

cul··ure was employed extens i VE)ly • . It i s not necessary for the ~ourpose of the present 

discussion to go into the details of the o;;iermtion of this hatchery. Be tween 1910 and 

1933 approximately 56.5 million eg s and fry of the four nat ive species of game fish 

(32 million coho, 20 million sprin:::; salmon, 2 million cut- throat and 2. 5 million steel-

head) were planted from the hatchery ~ In addition 10.5 million non-native game fish 

have been hcndlec1 as follows , 5.5 million Atlantic salmon, 2 million cut-threat, 1.5 

million Kamloo·is trout, 1 million eastern brook trout and 0.5 mi lion brown trout . 

It shou d be noted that not all of these fish have been planted in the Cowichan water-

shed. 
a 

In the case of the i mportations of cut-throat and Ri:nloops trout some have been 
I\ 

pianted from tl1e hat chery in other bodies of wa t er on Vancouver isl and and in certain 

1'\/ 
years a proportion of the spring salmon and .Native cut-throat was planted els ewhere. 

Some of the brovm trout llave been transferred to the Li ttle Qualicurn~ · 

The total cost of t he hatchery has been about 160,000 dollars. It has cost 

on the average about 6000 ·dol ars a year for o::ieration and maintenance. The average 

cost of fish production has been about 2o40 dollars per thousand . 

There is absolutely no way of checkine; t he effectiveness of this work. The 
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only thing that can be said is t ha t tl1e f isher y has declined in spite of the hatcheryo 

Although Jaffe, Foerster and Calderwood have challenged the basic assumptions of 

hatchery efficiency which were laid down by Baird and Wilmot over 70 years ago it 

is still believed tha t by artificial propagation t he eggs from one pair of fish are 

equivalent to the natural yield of about 100 pairs of parents. The principal clif­
s),......,.J,-) µ, 

ficulty lies in the fact t hat effectiveness 4.ll judged, 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, i.e. the harvest . It is now possible to state tha t production of 

harvestable fish at Paul lake arrounts to about 3 per cent of the output of ha tchel"IJ 

fry0 Nature is capable of producing just as great a harvest except in the case 

when drought occurs but the efficiency is probably less than one per cent. 

It is apparent that if .artificial propagation is to be continued on t he Cowichan 

river there should be a complete stock-taking of the underlying principles of hat-

chery operation in the light of the new data. If a certain number of fry of a cer-

tain species is being libera ted each year, then the chances are that t he harves t i s 

being increased by not more than 2 per cent. The effect of this in producing an in-

creased escapement !!RY often be more than offset by the increased number of fishermen 

or in certain years by adverse co11.ditions. 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 s pring salmon is a dangerous prqctice. 

The introduction of new s:i;iecies requires special considera tion. The purpose of 

such introductions is to supply a need which has become evident through a natural 

deficiency or through some change in natural conditions whereby the environment has 

become unsuitable for t he native fishes 0 It is obvious that such intl".)ductions 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 i s that this s:i;acies is not 

desirable. In British Columbia char are usually no 1desired 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 all. It does 

not seem to be a good policy to bring these fish domi. from a higher elevation where 

spawning occurs late in the spring, to compete with similar var i eties which have 

had a six weeks start. 

The brown trout introduction .which started in 1932 should probably be suspended 

at the ood of next year's opera :;ions until it is detennined how successful the ex­

periment has been and until the reaction of the ai.lglers bas been noted. There is 

evidence however, that the brown trout i s 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 wmt effect these fish will 

have on other species, particularly the coho. It is possible that brown trout may be 

produced at the expense of the others. 

The Atlantic salmon introduction has been again recorrnrended by the people of the 

district, but they ba.ve expressed the opinion that the present facilities are inad­

equate for the purpose. The fi s h desired are the spring-running variety imported 

from Scotland by t h e Provincial Game Department dur :i.ng 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 i mportant requirement to consider the situation carefully. 

In the period from 1911 to 1928 the Dominion Der:artment of Fisheries imported and 

pl anted from the hatchery over 5 million Atlantic salmon. Less than a dozen fish 

have been reported by anglers, but it is possible tl:i..at many rmy have been taken for 

steelheads. The mere fact that Atlantic salmon have been reported shows some m.eri t 

in the attempt. On the other hand before any future introductions are made the fol­

low :i.ng calculations should be considered. 

l o The minimum size 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 



- 16 -

about 1 pair per 7 yards. mie mini~'rum density of t..h.e spavming population should be 

determined for At lantic salmon on some eastem stre8.lllo Suppose that one pair per 

10 yards in a river tle size of the Cowichan i s a minimma requirment. T_1ere are at 

least 10 miles of river ':there spavming might occur. This would n~ke the size of 

the des ired run about 1760 pairs or 3500 fish. 

2. The number of eggs produced by each female and the total deposition o f the run. 

Atlantic salmon produce about 800 eggs per pound and the average weig_h.t is 

about 10 pounds. Each female would therefore carry about 8000 eggs. A run of 1760 

females would produce about 14 million eggs. 

3. The pr obable survival from the eg§· deposition. 

Under a balanced set of conditions where a run is just holding its own t _1e mor­

tality is greater t lia.n 99 per cent, In this case the expectation i s tha t about 

2 fish out of 8000 eggs will survive to slJS,wn. There is every reason to believe 

that, in order to produce a run of 3500 fish, a seeding of 14 million eggs would 

be required. 

4. The size of the planting necessary. 

The estinate of 14 million eggs represents t he potential natural seeding re­

quired. It is possible that by artificial propagation, hatchery methods and the 

:protection afforded by ponds, this munber could be eons iderably reduced for the 

original introduction, In order to aITi ve at the requ ired figures it is necessary 

to calculate backwards from t he required survival. Menzies calculated that the 

return from the sea of Atlantic salmon was about 3 per cent. This means that 3500 

fish represent a smolt 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

ditions. The average size of a smolt at nugration is about 6 inches. On the basis 

of Embody's calculation of the eJqiected mortality in streams 120,000 six-inch fish 

are produced from a plantine of 200,000 three-inch fish. This in turn would re-
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present the survival in nature from a plan ting 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 i)er cent of the natural seeding. 

By i•earing the fry in ponds the tremendous mortality in nature might possibly 

be obviated. Under the present administration, however, the hatchery has produced 

this variety of Atlantic salmon as follows~ 

No. of fish Size No. of fry Percentage 

1933 13, 500 23 • 
4 in. 74, 800 18.o 

1934 (Dec.) 5,500 2t in. 75;000 

. At Q.ualicum 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 anproximate that employed a t Q,ualicum 

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 ba tchery. On the present 

basis with a yield less than 20%, over 1 million eggs would be reouired. In order 

to produce 200,000 three-inch fish i t 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 

uould be obtained by pUlnping water from the rrain river and mixing it with the present 

supply. A comparison of the temperatures is shown in fig. 8 . The natural food con-

tent in the water supply seems to be a very important consideration in pond culture. 

By pumping from the river this food supnl~r would undoubtedly be increased, 

The introduction should be carried out for at least five years . Then with 

sp ecial protection and P':>ssibly pond cultural work the run might be stepped up to 

productive proportionso 
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Increasing the size of the escapement 

It is impossible to state from the preliminary investig~tion of the situation 

whether the restrictions on fishing are adequate or whether there will have to be 

a general scaling down of bag limits and increasing limitations imposedo One prob­

lem which requires i 111rrediate investigation pertains to the regulations on steelhead 

fishing. 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 t he 

most important problems to be solved before effective regulations can be enacted. 

With respect iP the formulation 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 Indians. The anglers report that the early run of spring salmon has been 

considerably reduced: and that this variety bas s uffered more than any of the otherso 

The cause of depletion is said to be over-fishing by the weirs. On the face of it 

these weirs appear to make drastic inroads on the escapement of l a te spring and 

summer run fish. Some means of eliminating these weirs could be devised. The fish­

ing rights are held by a few families and not by the whole population of the reser­

vation. It migh t be possible to purchase these rights. Even if 300 more female 

spr i ng salmon were allowed to pro ceed up the river it would probably be equal to the 

production of balf 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. 

Improving Cond it:i.onso 

Imp roving the conditions in the water shed to pro vi de a g rea ter survival of the 

fish hing es largely upon the outcome of a much more extensive investigation of t he 

various populations. 
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The question of re-snagging the river and creating pools sboul d be investigated 

at once. Two pto'lbll.ems req_uiring attention are: th e advisability of introducing a 

forage minnow such as ' t he dace and the question of establishin~ a form o f deep-water 

vege tation to provide shelter and increased foraging area for bottom organisms. Cer-

tain types of aquatic moss might prove . suitable in the latter case. 

In dl"J years salvaging operations mir;ht prove effective in increasing the 

produc~ion to a considernble extent. This prnblem i s importnnt in t:1e production 

of fish such as the coho which spenc the summer in the streams. 

1hny of the activities which come i n thi s catego r::r coul be handled by a fi shery 

warden . In the past there hns .bs en too grea t a dis tinction drawn betv1een fish cul-

tural officers and the fishery inspectors or reGUlation enforement officers and as 

a result field a cti v:L ties have been neglected. The t wo positions should be combined. 

The fishery warden could enforce the regulations in the course of h is regula r fish 

cultural v10rk in t he fiald. He V1ould take as _1is duties the complete task of seeing 

tha t a certain watershed was kept up t o a certain standard of production. He would 

undertake stream improvements, salva.sing operations, the control of predators , handle 

the llatchery output !3-nd collect stati s tical c.a ta on t h e condition of his fisheries. 

He would undertake to mike the body of water in his charge produce fish to its ful-

lest extent, jus t as t h e Biological Board has underta.rnn the problem of fish produc-

tion in the Kamloops lakes. 

RECOMMENDATIONS 

The attitude toward the conservation of the game fish r esources of t he Cowichan 

river ':1hich should be adopted is t hat embodied in the term, scientific management . 

The ai.11 sllould be to bring each population i nto balance so that a self-sustaining 

spawning quota or escapement is maintained. This should come first and the fishery 

or harvest of t he surplus should be the secondary consideration, 

If it is admitted tha t the fishery i s declining, a nd t here is apparently cause 

for t his belief, then steps must be taken to increa se production. Increasing produc­

~: 
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tion in this type of water is vastly different from increasing it in lakes lik e 

Paul l ake v1here the trout are in pur e cultureo There it was demonstrated tha t dep-

letion had occurred but at the same time there ms an abundant food supply, and it 

became a matter of det ermining an effective seecling. In the case of t he Coi'licban 

river system there i s apparently no surpius supply of food, on which to draw, and 

the question of building up t h e number of f i s h must begin wi tll increasing the supply 

of food materials. Studies of factors limiting production and life history studies 

mus t also be made· in order to shape the rnanagemen t policy. 

1. The lakes of fue coast reg ion are characterized by the absence of attached 

aquatic vegetation beyond the shore zone ( 3 feet) . The richness of the alkaiine 

interior lakes is definitely related to the presence of Chara beds which support 

a large population of food organisms. The introduction of a plant, suc_h __ ~an _ .. ------·-

aquatic moss, mi~ht prove to be an important factor in increasing the production 

of bottom organ isms. This shoul d be i nvestigated. 

2. The forage fishes in t h e lakes are limited to two sp ooies the kokanee (.Q. nerka 

kennerlyi) ru1d the s tickleback, G. aculea tus. The introduction of a forage Iilinnow, 

suc h 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 cover. The question of re-snagging many of these streams should be con-

sidered. 

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

started in order to find out what facto rs are limiting production. 

5. An intensive study of migration should be started and should include, not only 

tagging operations in t.ri e sea, but a systematic marki ng program in the river to 

determine where the fish go which are produced in t he Cowichan river. 
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6. Steps should be taken to eliminate the Indian 

the depleted early run of spring salmon. 

weirs as a means of building up 

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

than the· ineffectual dissipitation of its efforts r on a number of projects at once. 

s. If it is decided that a further attempt to introduce Atlantic salmon is desir­

able it should be attempted on t he sca le outlined in the report!! , 

9, If the hatchery is to be used for pond cultural work it is recommended tl11 t water 

be ptunped from the rrain river and mixed with the present supply, 

10, It is suggested that t he ponds nught be pla~ed completely under the control of 

the Biological Board next year in order to determine the cause of t h e poor survi 11al of 

brown trout and Atlanti c salmon and in order that a greater degree of efficiency 

might be attained through experimental methods , 

11, It should be determined if sea-run rainboVls (steelhead) and cut-throats are 

distinct :f'rom the non-migratory types, since the question has an important bearing 

on the effectiveness o f ·the regulations. The hatchery could be operated with t his 

objective in view and a rmrking program carried out . 

12. In order to facilitate the stucties, two counting fences should be constructed 

one near the sea to study the escapemoot of the sea-run forms and one near the l ake 

to determine the lake component. The latter would also serve as a source for spawn­

ing fish for t he hatchery v1ork and v1ould do away with mmy of the objections to gill­

netting parent trout. 

13. A fishery warden should be appointed for the CoVTichan district to undertake the 

duties of scientific rranagement as outlined in the report including impm vement of 

natural conditions, salvaging operations, predator control, enforcement of regul-
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ati.6ris ·and collection of statistics. 

14. A system of obtaining statistics on the angling fisheries should be devised. 

A lead in t hi s regard has been taken at Paul l ake, as reported in summ ry for 

1933 and 1934, and might be extended to all types of angling. The question re-

qu ires careful cons idera ti on, however, before such a system is adopted" 


