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SPECIAL NOI'E. 

Attention is drawn: to the intention of the report as explained 

in the preface, which is to provide an up-to-date index of fisheries 

research on the fish-power problem in British Columbia for the con­

venience of those who may wish to use it. The following summaries 

have not been written with the intention that they .sho~d be quoted 

verbatwn or otherwise used as direct scientific references. They are 

merely a summary and guide to the current status of research. Those 

.interested in specific information are advised to consult the referen­

ces listed or the responsible agency. 
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·.PREFACE 

The Fisheries Development Souncil was formed in 1956 by the 

Minister of Fisheries for· Canada. with the objective ()f bringing all· 
. '. 

- . - . ' . ' 

agencies, organizations aild individuals affiliated wi~h the fisheries 

resource together for a common understanding, study and discussion or· 

the fisheries probl~ms associated with industrial development i~ British 

Columbia. 
·' 

The Terms. of Reference of the Council as set out at the inaugural 

meeting on August 3; 1956 are as follows: 

(a) To study all aspects of problems of developing and 
conserving fisheries resources of the province and 

_preventirig. of damage by industry and power development. 

(b) To hear, discuss, and consider reports by fisheries 
technical personnel on the various industrial and other 
projects under study or in prospect which would affect 
the fisheries resource. 

(c) To.increase public interest in the cons~rvation, :manage­
ment, and development·· of our fisheries resource. 

(d) To generally co-ordinate all. avaiiable knowledge and also 
the activities of all interested parties associated with 
the fisheries respurce in respect to the foregoing. 

(e) To make general or specific recommendations to the appropri~te· · 
.authorities for desirable action on the problems .studied by 
the Council. 
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Organizations and individuals represented on the Fisheries Develop-

ment Council are: 

,Department of Fisheries, Canada 

Fisheries Association of B.C. 

Departmen~ or Recreation and Conservation of the Province or 
British Columbia 

United Fishermen and Allied Workers 1 · Uniori 

Internationai. Pacitic Salmon Fisheries.Commission 

Native Brotherhood of B.O. 

Fisheries Research Board of Canada 

Fishing Vessel Owners' Association of B.C; . 

Institute-of Fis~eries of the University of British Columbia 

Mr. Roderick Haig-Brown, Campbell.River; B.C. 

Prince Rupert Fishermen •s Co-op. Association · 

B.C. Federation of-Fish and Game Clubs 

The Research Sub-committee or the Fisheries Development Council was 

appointed in April 1957 as an ad.hoc committee to.stud¥" the problem of 

preparing an index of research to effectively summarize work being do~e on 

the fish-power problem~ The purpose of such an index would be to provide 

a concise source of information in connection with research on the fish-

· power problem, so that· Council members would be aware of the total effort 

being applied to various fisheries problems; the number of personnel in-

volved, ·costs, and the degree of cooperation between various fisheries 

agencies •. 
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The Research Sub-committee was made up of one member from each of the . 

five· British Columbia fisheries agencies and the Secretary of the Fisheries 

Development Council. The committee adopted a standard one-page ~ormat for 

research summaries and also agreed on the scope of research which was to be 

illcluded .. It was decided t~t while desirable to include work_ by fisheries. 

agencies in Eastern·Oanada and the United States, this·was considered too 

broad 8.n undertaking for the present, and the summaries were limited to the 

work actually done by the five.~ritish Columbia fisheries agencie~. Further, 

it was decided that research summaries on all multiple wate~ use projects 

involving fish would prove too cumbersome for: indexing purposes, therefore 

the 'scope of work covered was. directed mainly to problems of fish and dams, 

or other physical obstructions such as intakes, channel excavations, diver­

sions, etc. . It was decided that pollution studies, in particular, were not 

to be included in the index. 

Summaries of .research were submitted by each of the five agencies during 

th:e latter half of 1957 and early 1958 .. 

In May, 1958 the work of the committee was diverted to the preparation 

of a brief report_concerning the present status of the fish-power proble111o _ 

This report was to answer four questions asked by the Fisheries Development 

Council, viz: 

1. What is the. problem? 

2.. What is being done? 

3. How much money is being spent? 

4. How Pl8DY people are working on it? 
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This statement was completed in December, 1958 and -~a.bled at the 12th 

Council Meeting in January, 1959. In preparation of .the definition of the 

fish-power problem and outlining research on it in general terms for the 

above report, the committee decided.on a sy~tem which could also be used 

for indexing the research summaries. Hence, in the subject index of this 

report, the summaries have been. grouped into 10 ·categories of fisheries 

problems and each category is subdivided in~o 3 types of research: basic 

·biological, applied biological qr applied enginee~i~go The fi~st nine 

categories are as outlined in the statement of' the nature. of the fish-power 
I 

problem ap.d_the ~enth ~ategory covers stimmaries which deal with the total . . 

effects of dams or other obstructions on fish, including possibly a combina­

tion of all o.f the first nine categories. The comnd:litee's Report to Fi8herieq 

Development Council Concerning Pre~ent Status of .Jale Fish-Poner Probl~w is 
- ' . •. ' 

incl~ded-- :i.n this volume ·f.or reference purposes and immediately· follows this 

,preface. 

The individual stumiiaJ:ies are.arranged chronologically, .and by agency,· 

so that they can be added to logically at such time 'as the Council considers 

it desirable to revise . and update, thein. ·. The numbering ~ystem is pre:fixed by 

letter, to denote t~e, responsible agency, viz: "A"· for the Fish Culture 

Development Branch of the Department: of F~sheries of Canada;· 11B11 for the Fish 

and Grune Branch, Department of Recre:1tion ~d Conservation; "C" f9r the 

Fisheries Research Board of Canada, Pacific Biological StatiOn; 11D" for the 

International Pacific Salmon Fisheries Coinmi.ssion; and "F" for the University 

of B.C. Within each agency, ·the summaries are numbered consecutivelr in 

Chronologica.l;- order, such as Dl~ D2, DJ •• ,; . .• The Table of Contents lists 
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all the summaries in this volume in the order in which they are boun4. 

When this volume is revised from time to time, summary pages for 

new projects will be numbered for ready filing in the appropriate places, 

and revisions of certain existing summaries will.replace the ones already 

filed in this volume. The date in the lower right-hand corner of each 

summary sheet would indicate if it is the latest issue. New Table of 

Contents, and Index by Main Subject Divisions sheets will be supplied when-

ever revisions are made to this volume. A mailing list of those in poss-

ession of these summaries of research will be kept by the .Fisheries Develop-

ment Council to facilitate circulation of revision sheets. 

The committee hopes that the Fisheries Development Council will find 

this volume of interest and use to its members. 

Sub-Committee Membership: 

Chairman - K.Co Lucas, Engineer, Fish Culture Development Branch, 
Department of Fisheries, Canadao 

PoA. Larkin, Director, Institut~ of Fisheries, 
University- of B.C. 

T.G. Northcot~, Biologist, Fish and Game.Branch, 
. D~partment of Recreation and Conservation. 

D.Fo Alderdice, ·scientist, Fisheries Research Boe.rd of 
Canada, Pacific Biological Statione 

F.J. Andrew, Engineer, International Pacific~almon 
Fisheries Commission. 

Secretary - B.A. Campbell, Department of Fisheries, Canadae 

Research Sub-Committee 
Fisheries Development Council 
April, 19600 
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REPORT TO FISHERIES DEVELOPMENT 
COUNCIL CONCERNING PRESENT STATUS 

OF THE FISH-POWER PROBLI<::;M 

THE NATURE OF '.!.'HE FISH-POWER PROBLEH 

To gain sufficient knowledge of the biology of salmon and trout 
and the principles of design of fish f<?-cilities to ensure adequate pro­
tection of such stocks affected by .construction of dams. 

i 

Basically the major pro.bl.ems at present are:-

Jo 

6. 

7. 

9. 

To ensure safe upstteam passage of adult salmon and trout in 
river systems in which dams have created dovmstream changes 
in physicaJ., chemical' and biological factors. 

To pass very large
1
numbers of adult salmon and trout upstream 

over a dam or a se:iries of dams without delay, injury or 
mortality. 

To pass adult salmon 1and trout through reservoirs without 
delay, injury or mortaJ.ity. 

To ensure satisfactory spawning of adult salmon in headwaters 
affected by dams. · 

To ensure satisfactory incubation and rearing of pre-migratory 
fresh water stages in.headwaters affected by dams. 

To pass young· migratory ;saJ.mon and trout through reservoirs 
without delay, ·injury otr'. mortality. 

To pass very large numbers of young migratory salmon and trout 
downstream over a ·dam c•r a series of dams wi"thout delay, injury 
or mortality. 

To ensure safe dol-mstrE.iam passage of young salmon and trout in 
river systems in which dams have created dovmstream changes in 
physical, chemical or 't:d,ological factors. 

To obviate some of the ~bove problems by employing alternatives 
to fish passage facilities (e.g. ~ransplanting of runs, artifi­
cial culture of. salmon, etc.). 

Many types of effects of dams on fish have only'recently been 
discovered. Further fi'ndings in these fields are to be expected and may 
multiply the diversity of the.problems. 

2., BIOLOGIC.tiL AND ENGINEERING RESEARCH ON THE FISH-POWER PROBLEl:.'i_ 

Research conducted on the· nine sections defined under 11Nature of 
·the Fish-Power Problems" may be ca,;tegorized into basic biological research, 
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applied b~ological research and applied engineering research. 
1'\ 

A. Basic Biologic<J,l___B.§.§.§arch_ 

iiearly .all agencies involved in .. the fish-power problem are con-
· tributing 'inform~tion, which directly or indirectly increases existing 
knowledge ·on the basic biology of salmon and trout affected by construction 
of dams. Basic biological research which. is being conducted at present on· 
the fish-power problem may be classifi~d as follows: . 

i. Performance studies - to determine the ability of salmon-and 
trout to swim, or perform other fi.mctions i.mder given environ-
mental conditions.· · 

\ 

I 

2. Tolerance studies - tq determine the physical and chemical limits 
within which salmon add trout may successfully complete various 
stage~ in their life ~istory. 

3. Perception studies - t'o determine the array and sensi ti vi ty of 
salmon and trout sense; organs to natural or artificial stimuli. . . . 

4. Behaviour studies - toi delimit and define the types 'or behavior 
exhibited by salmon ano; trout and to determine the effects of 
various environmental stimuli upon this benavior. 

5. Racial stud~es - to determine the types of racial characters 
present in salmon and trout stocks and to examine causes, environ­
mental, genetic, or both-for these differenceso 

60 Biochemical studies - to . examine the biochemi.stry of. salmon and 
trout locom.otion, nutrition and other physiological processeso 

' -
B. Applied BiologicaJ. Research . 

The majority of work of an applied biological nature being conducted 
on the fish-power problem may .be divided into three.categories: 

lo Determination of effects on salmon and trout stocks of environmental 
alteration' caused by construction of dams. 

( a) Physical alteration, e.g. - increasing, lo~rering or fluctuating 
lake and stream levels - substituting reservoir environment for 
stream environment ;... imposition of delays, injury or mortality 
by presence of dams;aJ\ld/or associated structures~ 

( ~b) Chemical alteration, e.g •. - introduction of various chemical 
materials which may act directly as fish toxicants, or may pro­
duce indirect effects on salmon and trout performance; tolerance, 
sensory perception or behavior .• 
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(o) Biological aJ.teration, e.g. - introduction by damning or diverting 
watersheds of species of fish or other organisms which may compete 
with, prey upon, or parasitize indigenous saJ.mon and trout stocks. 

2. Assessment of effectiveness of fish passage and directing facilitieso . 

(a) - Assessments of fish ladders, trapping and transporting devices 
and other methods of pasi;iing salmon and ~rout adult's and young 
around barriers in route of migration. 

(b) - Assessment of screens, light, bubbles, chains, electricity and 
other possible means of directing or guiqing salmon and trout. 

3. Assessment and development of alternative methods·of maintaining 
saJ.mon and trout stocks. 

(a) - Assessment of effectiveness of present methods of salmon and trout 
culture,and stocking. 

(.b) - Development of new methods of increasing efficiency of salmon and 
trout culture and stocking. 

C. Applied Engineering Res~arch Being conducted 2!!...:t.he Fish Power Problem-1§ 
C9ncerned J:I.i.th: 

1. Investigation of design and.hydraulics of spillways, turbines and 
other structures in an .. attempt to eliminate or reduce feature.a · 
deleterious to salmon and trout migration or production. 

: 

2. Investigation of design and hydraulics of fish passes, guiding 
devices and other fish.facilities which may be used to prevent delay, 
mortality or injury to pass,age of salmon and trout sto.cks~ · 

3a Design of salmon and trout. ·rearing facilities or other· structures 
associated with alternatives to the passac;e of these fish., 

3. WHAT IS BEING SPENT ON RESEARCH 

Fisheries research related ;to the probiems involved in conserving 
salmon and trout populations affec~ed by.proposed darns requires large ex­
penditures by Federal, Provincial ·a:nd State Governments and·by·private in~ 
dustry. · · 

In British Columbia, ~lie ar¥iuaJ. expenditures in fiscal year . .1957-
1958 directly or·indirectly r~lateq to defining, investigating and attempting 
to solve these problems totaJ.~ed about $740,000. Contributiohs to this, . 
research·effort are made by the Federal Department of Fisheries, Fisheries 
Research Board, International Pacif;ic Salmon Fisheries Commission, B.C. 
Department of Recreation and Conservation, University of British' Columbia 
and National Research Council. · 
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In the United States, as in Canada, the principal research effort 
on the "fish-power" problE:lm began in 1952. In the three-year period from 
1952 to 1955, approximately ~~.3,350,000 was spent on inv~stigations completed 
or being undertaken at that timec From 1955 to 1958, approximately $4,260,000 
has been spent. In the fiscal year 1957-58, the expenditure was approY.imately 
~~l,4001 000 and it is expected that appro:id.mately $2,000,000 will be spent in 
1958-1959.· This includes expenditures by the United States Fish and Wildlife 
Service~ United States Army Corps of Engineers, and the States of Oregon and 
Washington, as well as by private industries building dams on salmon and trout 
streams in the Pacific Northwest. · 

Fisheries conservation agencies in· the United States and in Br~tish 
Columbia have budgetted for a considerable increase in resea.rch effort in recent 
years. The Federal Department of Fisheries has estimated that its budget in 
fiscal year 1959-1960 for this purpose will be about double the 1958-1959 expen­
diture. The Fisheries Research Board has recently enlarged its laboratory 
facilities to enable a more extensive research effort on fisheries problems 
related to industrial development in British Columbia. 

The total expenditure in the United.States and in British Columbia 
exceeded $2,000,000 in 1957-1958. Budget requests reveal that the total may 
reach $J,ooo,ooo in 1959-1960. 

4. THE NUMBER OF PERSONNEL ENGAGED IN RESEARCH ON FISH-POWER PROBLEMS 

The number of permanent and temporary personnel in British Columbia 
engaged in research on the fish power problem is estimated to be about iJO in 
1958. This total has been compiled from information supplied by the Interna- . 
tional Pacific SaJ.mon Fisheries Commission, the University of British Columbia, 
the B.C. Department of Recreation and Conservation, the Federal Department of 
Fisheries and the Fisheries Research Board of Canada. Various classifications 
·or personnel included are listed approximately as follows: 

Personnel 

lo Basic and applied biological research - 54 

2o Applied engineering research - 20 

3. Technical and field assistance - 55 

129 

Research Sub-Committee 
Fisheries Development 
Council, December, 1958. 
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a 
' Eurpose 

Duration 
" 

LoQ.ation 

In.Charge 

Ooo12erating 
Agencies 

Personnel 

Cost 

a !!e{l.ulli 

Assessment 

Reports 

u· ' 

·PEPARTMENT OF FISHERIES, CANADA 
F~sh Culture Development Branch 

a Columbia Cellulose Pulp Mill Water Supply. 

· : To study the maintena.nee of salmon runs in .thra Prlidhomme . 
Lake watershed, to determine the minimum flow requirements, 

Al 

and establish the required specifications for a fishway and 
screening devices required by the. construction of a storage 
dam for the Columbia Cellulose Pulp Mill near Port Edward, B.C. 

1947-51. 1959 to date. 
/ 

Outlet of Prudhomme ·Lake, Kloiya River, near Port Ed.war~, B.C. 

Formerly c. Bruce and H~A. Lynch: subsequently C.H. Cl~: 
latterly R.N. Gordon. 

U.S. Fish & Wildlife Service (Consultants on sc~een). 

Engineer, biologist. 

$3, 700. 

A weir type fishway over the 16-f oot Kloiya dam and a travelling 
Link-Belt screen for the water intake were completed in 19510 
A second travelling screen was installed in 1961. 

: The fishway and travelling screens were found satisfactory to· 
protect the present fish pop\U.ations. 

Unpublished data on file. 

June 1, 1958 
Revised December, 1961 
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\ 

.QQll 

Results 

Reports 

). , A 2 

DEPARTMENT .OF.FISHERIES, CANADA 
Fish Culture Development Bra.Ii.ch 

: Jonas (Wajll~.a.Qh) Creek Hydro-Electric Pqwer Development. 
' 

: To determine the fisheries problems created by the rones Creek 
hydro-electric power development and to recommend possible solu~ions. 

: 1949-54· Assessment continuing. 

Jones Creek near Laidlaw~ B.C. 

1 C.H. Clay, W.R. Hourston, L. Edgeworth. 

Fisheries Research Boa.rd o:f' Canada, B. C. Electric Co •.. Ltd. 
I 

: Engineer, biologist, up to four technicians~ 

1949 - 54: $12~000 • 

: It was concluded that the diversion of Jones Creek would seriously 
affect the salmon populations if consideration was not given to 
fisheries requirements. Three possible methods of preserving 
the runs were suggested. 
1. Provision of a specified minimum flow. 
2. Construction of a controlled flow spawning cQ.a.nnel for which 

flow requirements would be 40 percent of the flow· requirements 
under the first alternative. 

J. frovision of a hatchery., 

Negotiations were carried out with the Company and the second 
proposal, the construction of an artificial channel, was implements~. 

: The operation of the qhannel over·an eight year period from 1954 
to 1961 has shovm a history, of relatively low· cost, high fry sur­
vival and increasing adult returnsQ For these reasons it is \con- . 
sidered that the channel is a satisfactory solution to the fisheries 
problem created by the Jones Creek hydro-electric development. If. 
similar installations are considered in the future their efficienc1 
might be increased by modi~ying some of the design· features. 

1. Jones Creek Report Part I, December 1949; Jones Creek.Report 
Part II 1952, .Department of Fisheries, Canada, (Mimeo). 

2. Use of an artificial' spawning channel by salmon, W.R. Hourston, 
D. MacKinnon, Volume 86 (1956)~ Transactions of the American 
Fisheries Society. 

,3. Man-made spawning channels for Pacific salmon, D. MacKinnon, 
Canadian Geographical~Journal, July, 1961. 

4. An assessment of the Jones Creek spawning channel 1954-61 
D. MacKinnon, L. Edgeworth and R.E. McLaren (To be published in 
the Canadian Fish Culturist during 1962)~ 

June 1, 1958 
Revised December, 1961 
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a 

a 

Subfoc:t 

Purpo,;:;e 

Duration 

DEPARTMJ!.1'iT OF FISHERIES, C.AJ.~ADA 

Fish Culture Development Branch 

The Bridge River Hydro-Electric Power Developmen.:!i.L 

: To relocate a run of spring salmon whach were pre~enteci from 
reaching their natural spawning grounds by· the diversion dam 
of the Bridge River power development. 

1949-1952. 

Bridge River neDr Lillooetj B.C • 

A 3 

.In Chg~ .. : W.R. Hourston • 

.Qoo:perating 
,£genc.1-~ 

Reports 

'· 
Biologists, engineers, student assistants and casual labour. 

$25,000. ' 

All migrating adult spring salmon were gillnetted below the 
diversion dam and held. in retaining pens until mature. The 
salmoll: were then stripp~d and the fertilized eggs were.planted 
"green11 or held until "eyed" and then planted in other streams. 
Eggs were planted in Gates Creek, Yalakom River and Portage • 
Greek. This procedure 'was f()llowed for four years in order to 
relocate the entire spri11g salmon population. 

The Bridge River spring salmon relocation program was an 
emergency salv-age mes.sure only. Since no positive returns 
from the egg plantings were reported, the relocation program 
appeared to be tmsuccessf:ul. 

Unpublished data on file. 

June· 1, 1958 
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A4 

DEPARTMENT OF FISHERIES CANADA 
' Fish Culture Development Branch 

Eff ~g_1LQ..LllQQ.9....Q..~r2LPlJJ.nll§.~n.,.J)J."l!~nil.e -~!Wh 

: To determine the mortality.rates to young fish passing through 
flood control pumps in the Lower Fraser Valley. 

1949. 

: Hatzic Pumping Station, . .3 miles from Mission City, B.C. 

W.R. Hourston • 

Fish and Grune Branch. 

Biologist, engineer, two casuals • 

. ~~l, 000. 

A sample of fish were introduced near the pump intake, allowed 
to pass through the pump and were retrieved below the ptimp out­
let and examined for injuries and mort~ity. Three tests were 
made and the results were as follows: 

Test 1. In a sample of eight live fish ranging in length from 
13.6 ems to 14.5 ems the pump mortality was 55.5%. 

Test 2. In a sample of 150 preserved fish.ranging in length 
from 4 cm to 19.9 cm the number mutilated,varied directly with 
the length. 

Test J. In a sample of 89 live fish ranging in length from 4.5,cm 
to 7.4 cm the pump mortality was 40.5%. After 15 hours the 
total mortality was 48.Jfo. 

The mortality to fish in the tests varied directly with their 
length. The streams affected by the flood control program are 
utilized by coho, chum and pink salmon. Pink and 'chum fry 
migrate seawai1 d after having attained a length of 3.8 to 4.5 ems. 
An insufficient number of fish in this size range were used in 
the tests to assess the mortality but it is suspected that-it · 
would be light. Coho yearlings migrate seaward when 8 to 11 ems 
long. Mortality to fish in this size range was about 50% and 
is considered critical: 

More tests are recommended and more data on streams and pumping 
procedure is required before a solution to this problem can be 

-·reached. 

Typed report on file. 

June 1, 1958 . 
Revised December, 1961 
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, , · Subject · 

· .Plirpose · 
/ 

Duration' 

DEPARTMENT OF FISHERIES, , C.1\NADA 
Fish Oulture·Developthe~t Branch 

Harmac Pulp Mill Water ·.Suppl,y. 

: ~o provide adequate flows in the Nanaimo River for spaW?lfng, 
migration and rearing of salmon· after di VE1rsi.on of ·flows to 
the pulp mill by p'Ump and wells adjacent to the river, and 
to design a fixed screen to prevent entry of smaJ.1 fish·to 
the mill water supply. · 

: 1949-1951. ' 
/.' 

A. 5 

Location . : Nana.imo River near Cedar, B.C. 
\ 

In Charge ·: O~H. Clq,. E. w. Burridge, R.N. Gordon. 

~WU:~. 
Agencies : F~sh & Game Branch. 

Personnel 2 engineers,_! biologis~, up to 6 technicians. 

Qost : $15,000. 

Assessment. 

Reports 

: The·survey of spawning.grounds an<i a biological tagging program' 
resulted i~ representations to MacMillan & Bloedel to provide 
additional flow in the Nana.imo River at low stages to provide 
for spawning, etc., after diversion of water for the pulp mill 
supply. As a result a storage dam was constructed 'at .fourth 
Nana1mo Lake above the .upstream limit of s·almon migration to 
provide required flows. Fixed scre~ns were designed for a 
pumphouse intake on the river to prevent entry of fish~ 

: Flows are considered adequate.for present, no assessment of 
screen.efficiency to date! Recent reports indicate.that the 
Company is now undertaking preliminary studies with a view to 
increasing the capaci~y of the diversion facilities. If, and 
when, construction is to be proceeded with, considerable modi­
fication of the existing p1lmphouse might be.required in order 
·t~ accommodate the additional screening which will be.required. 
Preliminary assessments:indicate that the increased diversion 
need not interfere wi~h·fisheries flows downstre~. 

' I 

Manuscript report on tagging program, Department.or Fisheries 
files. · 

June 1, 1958 . 
Revised December, 1961 
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DEPARTMENT OF FISHERIES, CANADA 
Fish CUlture Development Branch 

A6 

:-H.Wlika·River Hidro-Electric Power Diversion~ 

To determine the fisheries problems created b.Y the proposed_ 
diversion of the Nanika River into Tahtsa Lake by ·the Alum:Lntim 
Company.of Canada, Ltd., and to recommend possible solutions 
to those problems. · 

& 1949, continuing. 

: Nanika and Morice Rivers, near Hpuston, B.C. 

/ 

l International Pacific ·~a.lmon Fisheries Commission, Fish 'and Gaine 
Branch, Fisheries Rase.arch Board of Canada, Skeena River Manage-

. · ment Committee. -· 
I 

C.H. Clay, R.E. McLa~en, R.A. Crouter. 

Engineers, biologists and up to eight technicians. 

: 1949-1961' - $35,000o : 

1 Biological surveys on the Nanika and Morice Rivers have located 
the main spawning areas, timi.ng of the runs, etco Engineering 
surveys have been carried out to map the spawning areas, cross­
section and profile the s·treams, etc. During investigations it 

_was found that the sockeye escapement to the Nanika River in the 
last seven years had declined from 70,000-100,000, to 1000-5000 
fish. With the final obstruction in the Bulkley River now removed 
(Hagwilget Ganyonp 1959) a;lO-year rehabilitation program was 
put into effect in 1960. ·This rehabilitation program includes · 
a $150,000 •. hatchery constru'cted near the mouth of the Nanika . 
River during 1960 and thorough biological study and management 
of ~he river system. 

No decision to proceed with the Nanika ~iver Diversion has been 
made by Alcan to dateo Fisheries agencies have ascertained that 
the main sockeye spawning grounds of the Nanika River would be lost" 
by the diversion unless suitable fisheries flow rel~ases were pro­
vided •. The major rehabilitation program now under way ~nsures that 
the ·value of the sockeye ·spawning grounds will be maintained in · 
the future. 

I 

Nanika River Report, Dept. of Fisheries, 1949 (Mimeo). Submission_ 
Presented by the· Department of Fisheries of Canada to the Comptro;J.ler . -
of Water Rights, B.C. Department of Lands at Victoria:, B.C., October 
31, 1949, Respecting the Application of the Aluminum Co. of Canada 
Ltd., for \.Tater Licences on the Nechako and NJIDika River Watersheds. 
The Utilization of Spawning Grounds on the Morice River System by 
Sockeye Salmon, E.H. Vernon, 1951, B.A. Thesis, University of B~C· 
Report on the Fisheries Problems Created by the Development of 

: Power in the Nechako ... Kema.no - Nanika River Systems; Canada, Dept. 
·.of Fisheries, Fisherie's Research Board of Canada and the I. P~S.F .C., 
1951 (Mimeographed). Unpublished data on file;, 

June 1, 1958 
Revised December, 1961 
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DEPARTMENT OF 'FISHE!UES, CANADA 
Fish Culture Dev~lopment Branch 

Hidro-Electric Power Development on the Kemano River. 

A7 

To assess the i)ossible effects the diversion of ~ater from the 
Nechako River system into the Kemano River would have· on ·salmon 
popli).ations in the Kemano River. 

1950, continuing. 

Kemano River, near Kitimat, B.C. 

C.H. Clay, W.R. Hourston. 

Engineers, biologists and technicians. 

.: $20,000. 

An engineering survey in 1950 established a traverse up the Kemano 
valley from which control for aerial photography enabled t.he 
supply of a detailed map of the river. ·A biological survey team 
located the major salmon spawning areas with the aid of these 
maps, arid it was ascertained that a large portion of the spawning 
areas of several species of salmon occur between the Alcan power­
house site near Horetzky Creek and the mouth of the Kemano River. 
When power diversions reach their ultimate stage of 9000 cfs., 
increases in river velocities, depths and.scour could be severely 
adverse to' th~ maintenance of spawning in this reach. 

: Discharges of the Kemano River near its, mouth before Nechal{O River 
'diversion varied from 80 cfs. to 28,000 cfs. The Kemano power­
house presently has 7 turbines installed, however only 4-5 units 
are operating at one time, giving a total powerhouse discharge of 
up to 2750 cf s. Biological inspection has not detected any. 
adverse effects on salmon to date, however studies will be con­
tinued as further _power diversions occur. 

Report on the Fisheries Problems Created by the Development'.of 
Power in the Nechako-Kemari.o-Nanika River Systems;, Department of 

( 

Fisheries of Canada, The Fisheries Research Board of Canada, and 
the International Pacific Salmon Fisheries Commission, 1951 (Mimeo). 

Biological Survey reports and other unpublished data, Department 
of· Fisheries. 

June 1, 1958 
Revised December, 1961 
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DEP ARTHENT OF FISHElUES, CANADA 
Fish Culture Development Branch 

~d.ro-~lect.r.;i.Q Power Developmen_i; on __ the Necpako River 

A 8 

To assess the effects of the diversion of the headwaters of 
the Nechako River by the Aluminum Company of Canada on the 
maintenance of spring sal.mon· in the Nechako River, and to re­
commend prote9tive measures. 

1950, continuing. 
.. 

Nechako River near Fort Fraser. 

C.H. Clay, W.R. Hourston, R.E.McLaren, R.N. Gordon. 

International.Pacific Salmon Fisheries Commission. 

Engineers, biologist, technicians and casual .labour. 

1950 - 55 
1956 - 58 
1959 to date 

$25,000. 
2,000. 

950 .. 

Investigations indicated that the Necha.ko River spring sal.mon 
spawning grounds above Fort Fraser could be seriously affected·by 
the proposed diversion. It was concluded, however, that a stabilized 
flow during the spawning and incubation period could maintain a 
substantial port1.on of the run. 
Construction of a temporary darn on the Cheslatta system created 
storage which was used for fisheries purp6ses during the period when 
the Nechako reservoir was filling. In 1955, when full storage level 
was reached, Nechako flows returned to near-normal levels~ Since the.t 
time the spawning g'rou,nds have experience~ heavy siltation as a result 
of erosion in the Cheslatta spillway route, and these 'effects have 
been reflected in an apparent decline of the run. R~cent observations 
indicate, however, that the Cheslatta spillwey charnel is becoming 
more stable, and the resul tj_pg decreases in siltation on the Nechako 
spawning· grounds gives cause for some opt:imisrn that the runs will 
return to near-normal. 

: Report on the Fisheries Problems Created by the Development uf Power 
in the Nechako-Kemano-Nanika River systems; Department of Fisheries 
of Canada, The Fisheries Research Board of Canada and the Intm·nation­
al Pacific Salmon Fisheries Commission, 1951, (Mimeographed). 

Supplement Number 1 to above report. Temperature changes in the 
Nechako River and their effects on the salmon popUlations;' Canada 
Department of Fisheries, I.P.S.F.C., 1952, (Mimeographed). 

Annual Survey Reports and: other unpublished data, Department of 
Fisheries, Canada. 

June 1, 1958 
Reviaed December, 1961 
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-' ' 

DEPARTMENT OF F!SID~RIES, CANADA 
Fish Culture Development Branch . 1 

.: Q.u~§nel River HY.Q.ro-Electric Power Dev~lopment · 
I 

-A 9. ~ 

.... \ ., 

: . To ascertain the fisheries problems associated with the proposed, · .. 
power developm~nt on the.South Fork of.the Quesnel River. 

: 1950. 

: Quesn~l River system near Likely, B.C. 

C.H. Cley, W.R.~ Hourston, R.E. McLaren. 
\ 

: International Pacific· salmon Fisheries Commission. 
' 

: Biologist, engineer, student assistants. 

: $3~500. 

: Result~ of.the ipvestigation showed that the,major portion of' the 

.\. 

·spring salmon populat'ion migrating to the system select the South 
Fork in preference to the North Fork~ The analysis further showed 
that a power.development in the No+th Fork would.have no appreciable 
effect on the present spring salmon population. On the-other hand, ~ ' 
a -development ·on the South Fork would pose several serious problli!ms· 
to th~ migration and spawing of spring salmon. · 

Because of the fisheries. problems·associated with a development on the 
South Fork, the B.C. Power Cqmmission considered a possible deveiop- ' · 
·ment on the North Fork (C_ariboo River) but have, for the present at · 
least, abandoned plans for developing this stream. Further studies / 
on the -Quesnel System are being carried out by the Fraser River Board. 

: . 1. Quesnel River .Report, Department of Fisher.ies; 1950 (Mimeographed)~ , -

2. Interim Investigat.ion ,into measures for Flood Control in the_, 
Fraser River Basin, .Jtine, 1956, Fraser River Board. . . 

J. Preliminary Report qn Flood Control and Hydro-electric Power in 
t~e Fraser River Basin, June, 1958, Fraser River Board. 

June 1, 1958 
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DEPAR'i'l·lliNT OF FISHBR.I1~S, CANADA 
Fish Culture Development Branch 

A 10 

: . -Hyd;raulic Hodel Stµdie.§.. of t11e Proposed :[ish~ for Moricetm.m 
Fall~near Smitlwrs 1 _B.. G. 

(a) To study the single jet vertical slot fishway of six-foot 
width. 

(b) A study of three model denil type fishways. 

1950. 

U.B.G. hydraulics laboratory, Vancouver, B.C. 

M.H. Campbell. 

One engineer and one technician. 

$2,800. 

(a) From the single jet v_'ertical slot fishway with a six-foot 
width, characteristics and limitations were developed for the 
following: pilasters;\ sills; pool lengths, head drop, _and 
slope; length of nose of central column; width of slot; gate 
openirig; and entrance channel considerations. 

(b) From the three Denil I~~dels tested, each design had its 
limitations and disadvantages, it was felt that by modifi­
cations thereof, practica:L designs could be produced. 

Two single jet vertical sJ.ot.fishways were designed and 
constructed at Moricetown Falls in 1951. These fishways have 
operated successfully since their installation. 

Fishway Model Experiments, Canada, Dept. of Fisheries, 1950. 
(Mimeo) •. 
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'. 
- DEP.ARTl-fENT OF FISHERIES~ CANADA 
· Fisl1 Culture Development Bren.ch 

:· West.road (Blackwate.tl Rivet Hyd,ro=lj:.,lectri_c Power DeyelOmnent. 
' - ..... . 

To ascertain the fisher~es problems associated with a proposed, 
'p<>wer development on the Westroad (Blackwater) Rivero .· . · 

:. 1951. 

. . 

Westroad River near,Nazko, B.C. · 

R. E. 14cLa.ren. 

: Biologis~I student . a,ssistant. 

:. $2, 000~ 

: Preliminary data relating to· the migration and Spa"1rting of 
· · spring salmon in the river system ·wa.13"coilected. ·-.The_ lack 

of informationiconcerning the proposed development.pro~ 
hibi-f;.ed a complete-analysis of the fisheries problems. 

The B.C. Power Commission have not shown any further interest 
in this system as a sourpe-of hydro-electric -p<>wer • 

. -

Blackwater River Report, Departme~t of Fisheries, 1951. 
(Mimeographed); 

,.__. 

.Tune 11 1958 · · 
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DEPA-'1.Tf'/1ENT OF FISHERIES, CANADA 
Fish Cult~e Development Branch 

Nicola River Irrigation Diversions. 

A il2 

To investigate juvenile salmon losses in irrigation diversions 
on the Nicola River an:J. to design and test suitable screening 
devices. 

1951 - 1958. 

Nicola River, near Merritt, B.C. 

z R.E. McLaren, L. Edgeworth. 

Biologist, engineer, techhicisns~ 

1951 - 58 $12,000. 

The various irrigation diversions of the Nicola fl.iver were 
sampled and an index was developed to permit a quantitative 
comparison of the mortalities in the respective ditches. 

Two types of self cleaning screens have been installed: a 
rotary type screen similar to those in general use in Washington 
State, and a flat perforated plate screen which was develop~d 
in California. 

Results of·tests conducted on these two typef! of screening 
devices revealed that with certain modifications to the bypass 
and to the approach velocity the screening efficiency could. be 
greatly incre.ased. · 

: Several operating and maintenance problems are apparent with -, 
each screen but each screen has served the purpose for which 
it was designed. Considering the advantages and disadvantages 
of each type of screen, .the rotary scree'n was found to be 
superior for general use in irrigation ditches in the Nicola 
Valley. 

Mimeographed reports of. surveys on file. 

June 1, 1958 
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,Assessment 

DEPAHTHENT OF FISHERIES, CANADA 
Fish Culture Development Branch 

!ll!,ter Supply for Alcan Kitimat Smelter. 

To design a fixed screen for the c9oling water supply to the 
Kitimat Smelter to prevent entry of downstl:'eam migrant fish. 

1951. 

Kitimat River. 

C.H. Clay. 

One engineer, ·one biologist. 

Design of a fixed plate screen to prevent entry of small fish 
to cooling water supply for smelter. Ensure low enough 
approach velocities to permit downst,ream migrant fish to 
continue migration downstream. 

Ho assessment of screen efficiency to date. 
/ 

June 1, 1958 
Revised December, 1961 
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DEPARTMENT OF FISH~RI~S, CANADA 
Fish Cul t~e DeveloRm~nt Branch 

Fish_:[acilities for To];>j._g,y~rows Dam_, Tobigue River, 
New Brunswick.· 

A 11~ 

To advise and asslst in developing fish facilities for an 80 ft. 
hydro-electric power dam on the Tobique River, tributary to the 
St. John River ln New Brunswick. -

1951-52. Turbine mortality assessment 1959-60. 

Tobique River, New Brunswick. 

C.H. Clay, W.R. Hourston, MQC. Bell (Consultant). 

2 engineers, one biologist. 

~?l, 000. (not including turbine mortality studies). 

A powerhouse collection system and weir-type fishway to pass 
Atlantic salmon and shad upstream over the dam was constructed 
and put into operation in the Spring of 1953. 

Annual counts at the fishway indicate passage is successful 
for Atlantic salmon of all sizes. A total.of 4600 salmon were 
counted in 1953. No tagging or other programs have been 
implemented to assess delay or mortality. 

An assessment of the mortality to downstream migrant salmon in 
their passage through the-13,500 hp Kaplan turbines at the site 
was conducted during 1959 and 1960 by biologists from the 
Mari times Area Fish Cul tura· Branch staff. Rasul ts of the 1960 
tests on Atlantic salmon fingerlings at rated generator loa.d in­
dicate a mortali t.y of 16. 5% for Jt to 5t inch-long fish, and 
23% for 5i to Bt inch-long fish. 

: 1. Canada's Highest Fishway, Trade News Vol. 6, No. 7, Jan. 1954, 
Ottawa, Ontario. 

2. 1959 and 196q Mortality Tests, Tobique Narrows Dam by Neil 
MacEachern. (Typed). 
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DEPARTMENT OF FISHERIES, CANADA 
Fish Culture Development Branch 

' 

KolQ.sh River Hydro-Electric Power Development 

A 15 

To study the salmon spawning grounds of the Kokish River and to 
recommend solutions to the fisheries.problems posed by the power 
development. 

1952 and 1957. 

Kokish River hear Beaver Cove, Vancouver Island. 

C.H. Clay, W.R. Hourston, E.W. Burridge, D. MacKinnon • 

Fish & Game Branch. 

Engineers, biologists and technicians. 

1952 
1957 -

$ 500. 
2,500. 

The salmon spa•ming grounds of the Kokish Rj_ver System were found 
to be located below the proposed site of the B.C. Power Commission's 
powerhouse. Protection of·the spal-ming grounds below the powerhouse 
would have to be considered in the event of plant shut-down. 

Department of Fisheries withdrew their objection to the water licenf'e 
on the condition that a bypass valve be included at the powerhouse 
capable ·of discharging 170 cfs under minimum head conditions. While· 
the Power Commission apparently is still interested in the eventual 
development of this site, no action has been taken as y~t, nor have 
there been any announcements as to when construction might be 
initiated. 

Summary reports on files of the Department of Fisheries. 

June 1, 1958 
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Subject 

Purpose 

Duration 

In Charge 

.QQQperating · 
Agencie.s 

Personnel 

Cost. 

Assessment 

·Reports 

DEPARTI,U!NT OF J:t'ISHERIES, CANADA 
Fish Culture Development Branch 

Okanagan Floog_Control Project~ 

To assess the.effects of a proposed flood control project on 
the spavming grounds of Columbia River sockeye saimon and 
devise necessary fish facilities • 

. : 1952 - 1957 •. Assessment continuing. 

Okanagan River between Vaseaux Lake and Osoyoos Lake. 

W.R. Hourston, C.E. Clay, K.C. Lucas, E.W. Burridge. 

U.S. Fish and Wildlife $ervice, Washington State Dept. of 
Fisheries. 

2 biologists, 2 engineers and up to 6 field assistants. 

A 16 

$22,000. (not including hydraulj_c model studies reported in A2J). 

Section 118 11 of the flood control p1~oject was modified to permit 
retention of existing spawning grounds. In Section "C", design 
of 13 drop structures was modified to provide for passage of adults 
to spawning grounds. Water requirements during spawning, incubation 
and fry migration periods were outlined for consideration in con­
nection with the operating schedule of project. 

Project completed in 1957. Field studies indicated water con­
ditions over spavming grounds satisfactory to date. However, a 
recent analysis of hycli'ometric records kept continuously since 
1915 shows tha.t despite improved storage potential, scheduled 
.minimum river dische.rges for salmon propagation could not be main­
ta.ine<;l if 1928-32 drought conditions prevailed again in the future. 
Since project completion the drop structures in Section 11 C11 have 
been subject to deliberate blocking by local farmers dµring the 
Summer season to raise wa.ter levels in the river channel in order 'to 
provide sub-irrigation of adjacent lands. This practice blocks 
salmon migration; however, schedu1es have been worked qut with 
local authorities whereby the obstructions a.re removed prior to 
salmon migra.tion in September. 

1. The Salmon Problems Associated with the Proposed Flood Controi 
Project on the Okanagan River in British Columbia, C8nada: ~U.S. 
Fish and Wildlife Service, Washington State Department of . 
Fisheries, Department of Fisheries, Canada, 19511. ( rnimeogra.phed). 

2. The Okanagan'River Flood Control Project, C.H. Clay, 7th Tech. 
Mtg., Athens, Int. Un. Consv. Nature, Brussels, Vol. lV, 
PP• 346-351, 1960. 

June 1, 1958 
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A 17 

DJi~f'ARTEENT OF FISH;.zrUES, CA1Ji-i.DA 
Fish Culture Development Branch 

Spawnin<:; Ground Characteristics Okanagan River. 

To determine the physical characteristics of the spai-ming grounds 
utilized by sockeye salmon in the Okanagan River and to design 
and supervjse the_construction and testing of an experim€ntal 
channel based on the criteria e~tablished. This project was 
related to the establishment of artificial spawning grounds in 

. the. Okanagan River in the event the existing grounds were 
destroyed by the proposed Flood Control Project. 

1952".'"1954. 

Okanagan River near Oliver, B.C. 

K.C. Luce.s end \{..R. McKinley. 

U.S. Fj_sh & Wildlife Service, ~!asbington State Dept •. of 
Fi.sheries. 

2 engineers, 1 biologist, 2 field assistants. 

~pl, 000. 

Data on the water depth, velocity and gravel size of spai-mipg 
areas in the river were collect.ed during the 1952 spawning period. 
An experimental channel was designed with a gradient varying from 
2-6 '/1, oc10, width 20 feet, depth 1-lr feet, and velocity 1-3 f. p. s. 
The channel, 1,200 feet long, was constructed by the Department 
of Fublic Works in the swnmer of ·1953. Special observa.tions on 
the numbers of sockeye salmon entering the channel· and the ·area .. 
selected for spawning were made in 1953.and subsequent_years. 

In 1953 only 248 salmon spawn~d in the channel. Assessment in­
dicated that the channel was not constructed to specifications. 
The gradlent averaged 61 /1, 000 and the velocity averaged ~- f. p. s. · 
It was also indicated that to function properly headworks to 
control discharge would be necessary. Since the fisheries problems 
related to this project were resolved no further investigatiora of 
this type of facility were carried out. 

Details reported in "The Salmon Problems Associc:.ted with the 
Proposed Flood Control Project on the Okanagan River in British 
Columbia., Canada11 • u.s. Fish &_Wildlife Servfoe, Washington State 
Dept. of Fisheries, L'ept. of Fisheries, CaJ'.lada, 1954. (Himeographed). 

June 1, 1958 
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DEPARTI1ENT OF FISHERIES, CANADA· 
Fish Culture Development aranch 

Duncan Bay Pulp Mill Water Supply. 

A 18 

To design fixed screens and a bypass to preven:t entry of do\otn- · 
stream migrant salmon to the Duncan Bay pulp mill W'ater supply . 
intake, situated on the Campbell River. 

1952. 

: Near Campbell River,. B. c: • 

. •· 

: Engineer, biologist •. 

: '$1, ooo. 
' . 

:· Design and installation of a fixed .screen at the pumphouse some 
distance fromi the Campbell River to prevent entry o:f downstream 
m~grant fish. Design of a bypass to carry fish bac~ to the 
:t'iver from the face of the screen. 

t Screen and bypass effective.for intended purpose. Company is 
now undertaking feasibility studies in connection with a pro­
posed mill expansion requiring additional diversion of 65 cfs. 
If this proposal is implemented, either a new intake or exten­
sive modifications of the existing structure will be required., 

None. 

June 1, 1958 , 
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DEPARTMENT OF -FISHERIEs, CANADA 
Jfish ·cui ture Development Branch 

j •• • 

:- fuh facilities ·for Cleveland· dam .on the· 9apile.no -River.: _ 

: To -·pr~vide fish- facilities for tlie upstream· passage of coho 
·~8.1.mon and steelhea.d trout over"theOlevelenddani.;. 

_ : l)es:l.gn - ·. 195~ ·- 53' · ·.: 

- Cons:t~ction . 195.3 • 54 
Operation 1954. -·Continuing_~ 

•'," 

: T}u;ee mile.a above the .mouth of the Capilano River 8.Ild 
,iilµn~dia, te:i., . below ·c1_e~~l~p1¢i .dam. : . 

. ,,, .. 

.·1·' 

. i 

. A~l9 

. ', .. ·· . 
: : . '.. ~· 

1 
- In Charge ~' C.H •. Clay,_ W,;R. -Hoti;st~n, .L·. ~'Ed~~wo:r:th~ 

(Jooperating .. ··· 
·Agencies · · ·B.C. Game Commission~ Greater V~couv~r. Water Board •. · 

· .. Personnel 

Cost· 

. Result.§ 

-· . '. ··. '. 

-: _One ·engineer, one bi<?logist •. ,··.' 

: 1952~54. ' $i5, 000. 

: Trµ:~king. facilities ~ere selected as beifl~ the ·mc>st suita'Qle 
method for passing adults·upstream over the da.m·after-con­
s:i..de~ation of t~e height o:f the dam, thee size-C>f the run and 
·boats~ Tru,~king facili:ties we:re also a4a:ptable to a ~atchery ~ · · 
. operation wbp:ip. might prove necessary in_ ~h~ future. . The ·. . . _ 
Water. Board 'Was ·provided.with. 'detail13 ·of· the. functional desigil , ·: ::· 
.·~equf.reriients and·. ~arried out -the. !=Jtructural· -desigµ •. - . Constructioi,1 
.Q{ t}le _fish faciiiti,es -,was. c~mple~ed in l954· at. a' cost: o~ -... ,_ . 

. '$290, 000;. ' . : " . . ' . . . . . . . . 

Asse§snient : ' :- Observation:~ ~f :th~s :oper·~tio_n: ~~twee~ 1954)md 1957 .· iridicate . 
- that the facilities 'are. adeq-µ~te ·-to pass :t!ie upstream_ migrants . . . ·- . 
· . over the_ dam. The ritirnbers'. of adults ·which have been ·trucked 

Reports 

around the . dam are· as i'ollowsi .·· . -. - . . . . -, - . . -- ' . ' 

1954. - . 3011 
1955 - 5i.36 

· 1956 - _ .. 1923 .. 
l957 ;.,. 5064 

.. '1, 

. -1958 . - 3884 
1959' - . 2785 r' 

. . 1960 ;;. : . ,366 3 . . . 
; . . .. . 1963: .' ;.;_ 2108 -

: Plruuiing 'Anad.romo:us Fish P.~.otee,-t'ioh -for Proposed Daiiis; ·w~R.' · · 
. · Ho\irston; C.H.- Clay, j. _ Edgewor~h; P.A. Larkin, E.It. V~~on," .. 
R.G~· McMynn .... Transaci}ions tof ·the Twentieth North American·.-.-'· 
Wildlf:f.e d,0¢.'erence·, 1955. i Published .by the Wil~i,re·· l-{anage..: · 
inent· Institute, Wire· Buil<;ling) Washington, D. c. · . _ .. · · 

'r '·, 

. . June. I, _.19$8 
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Assess~nt 

DEP.iillTMEHT OF FISHERU:S, C.i\NADA 
Fish Culture Development Branc'h 

A 20 

To investigate the fishr:~ries problems associated with the de­
velopment of the· hydro-electric potential of't.he Puntledge River 
by the B.C. Power CommissJon and to recominend methods of over_; 
coming ~hese problems. 

1952 to 1956 and continuing. 

Puntledge River near ,Courtenay, B.C •. 
' 

: C.H. Clay, W.R. Bourston, K.C. Lucas, D. MacKinnon, R.N. Gordon. 

B.C. Power Commission, Fish and Game Branch. 

2 engine~rs, 2 biologists and up to 5 technicians. 

195.3 
1954 
1955 
1956. 
1957 -

1,~ 9, 800. 
19,900. 
.36, 500. 
27,900. 
56,600. 

1958 $61,500. 
1959 42,100. 
i960 12,600 • 

.. 1961 4, 500. 
1953-61 incl. tota,l = $271,400. 

The fisheries problems posed by this power development can be 
grouped into :Cour main categories: passage of downstream migrants 
into the power intake, passage of upstream migrants beyond the 
powerhouse, passage of upstream migrants over the diversion and 
storage dams, and maintenance of minimum flows for migration, 
spawning, incubation and rearing. The Department has made the 
following recommendations.to the B.C. Power Commission to p_ro­
tect migratory fish; a louver screening system at the intake to 
prevent entry of downstream migrants; a barrier dam, fish 
collection and trucking system below the powerhouse-to transport 
upstream migrants from the powerhouse to the upstream side of 

-the diversion dam; a fishway over the new Gomox.Lske storage dam; 
and a schedule of minimJim flows for each reach of . the river., 

The B.C. Power Gomniission completed construction of a ::r.100,000 
pool and .weir type fishway at their new Comox Lake impounding 
dam in 1958. No decision has been made to date to install tp.e 
louver system or fish collection system which are estimated to 
cost $7201 000. 

The Fisheries Problems.Associ~ted ~Tith the Power Development of 
the Puntledge River, Vancouver Isle.nd, B.C. _Department of 
Fisheries, Canada, 1958. Mimeo report 44 pp. 15 Appendices. 

June 1, 1958 
Revised December, 1961 
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) 

DEPAR'"i'HENT OF F'ISfmRIES, CANADA 
Fish Culture Development Bran?h 

To determine the minirr.um flow requirements in the Theqdosi'.a 
River below the proposed diversion d.am of the Powell H.iver 
Company Ltd. 

1952 - 195L~~ 

Theodosia River near Powell Rj_ver, B. C. 

C.H. Clay, R.N. Gordon. 

Water Resources Div.,· Dept. of Northern Affairs and National 
Resources; Fish a.nd Game Branch. · 

Engineer, biologist, local Fishery Officer. 

~~2 t:'.QQ 
'\~ ',,,I • 

A 21 

The dam with a slufoe gate to spill the flows specified by 
the Deps.rtinent·of Fisheries and the pertinent diversiOn canal 
to Olson Lake was completed.in 1956. 

·Peak flows of the river are now diverted through the cana:)... into, 
Powell Lake thus reducj.n.g scouring of the main spawning grounds· 
in the Theodosia River. 

The co-operation of the Powell River Co. in regulating the spill 
from the dam has been satisfactory to date and no losses to 
spawning fish have been noted. 

Preliminary Report on Effects on Sport Fisheries of a Proposed 
Diversion of T.heodosia River by the Powell River Co. Ltd., B.C. 
Grune Commission, 1952 (Mimeogr1:1.phed). 

Unpublished data on file. 
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a 

DEP~l'l'filrIT qF FISHERIES, CANADA 
Fish Culture Dev.elopment Branch 

!ID:lraulic Hodel Sturj,iee for Karmutsen Falls Fishwa.Y. 

To-simulate various designs of roughened rock cuts, so 
designed as to act as baffles of ~ denil-type fishway-. 

1952. 

University of British Qolumbia. 
• I 

M. H. Campbell. 

. : Engineer, technician.1 

. : $2,000. 

The model found most suitable was one with the paired pro­
jections with fishway .runs'20 feet in length separated by, 
_rest pools 10 feet in length. 

A further test was made with a topographic model of Karmutsen 
Falls with this type of fishway incorporated. 

. ' 

A- 22 

A fishway of this type was' constructed on the right bank around 
Karmutsen Falls, near Englewood, B.C., in 1952. Fish passage. 
has been reported as satisfactory since the·fishway was 
installed. 

Unpublished data on file. 

June 1, 1958 
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DE?ii.aTH2;NT OF fI3I·IERTt;s, Cfil\ADA 
Fish Culture Development Branch 

Hyd£,auli.c model studies of_pronosed drop str11.cturQ.a._and fish 
passa;:;e fac'ilitles for the Olqma .. ·~an Flood Con~J::QLPro ject~ .. 

A 2.3 

To det.ermine the hydraulic characteristics of the 1.3 three-foot 
vertical drop strnctures planned for the Okanagan·Flood Control 
Project and to design and test suitable upstream fish passage 
facilities over the structures for Columbia Ri,rer blueback 
(sock~ye) salmon. 

195.3. Assessment 1958 - 60. 

University of British Columbia, Vancou','er, B. C. 

C.H. Clay, K.0. Lucas. 

: B.C. Dept., of Public Works, Dept. of -Public Worl~s,' Canada.­
U.S. Fish ancl Wildlife Service, Washington State Dept. of 

· Fisheries. 

Two engineer:31 one technician. 

~~2, 000. 

A·l/lOth-scale model of the free overfall type1drop structure· 
d,esigned by the flood control a.uthori ties was tested and foun9, 
to be unsatisfactory for safeguarding the proposed flood control 
channel from erosion at hfgh discharges. A 1/25th~scale model. 
was then built from which evolved a six-notched brea.i?twall type 
of drop structure which corrected the faults c:if the first design. 
Two types of upstream fish passage facilities were tested in, this 
model: one, a conventiolial.verticaJ.-slot fishway on each shore;· 
and the other, two weirs in the stilling basin to break the ··water- ' 
surface drop into three parts, each of which would be passable to 
fish. The latter method was recommended as the most·sa~isfactory 
method of providing for ,upstream fish pa~sage as the whole ~rop 
s·tructure constituted the "fishway 11 • 

A satisfactory design of dr~p structure.for erosion control was 
evolved through hydraulic model testing, and the simple addition 
of two weirs in the stilling basin to ease the upstrearri ·passage 
of fish made the drop structure design quite ac.ceptable to the . 
fisheries agencies conperned. Field tests have shollm the drop ' 
structures to be oper_a~ing satisfactorily and conforming to mode;:t 
predictions. 

:,Model Studies of Proposed Drop .Structures and Fish Passage 
Facilities for the Okanagan Flood Control Project. K.C. Lucas, 
Dept. of Fisheries, 1954. (Mimeo). 

J:une 1, 1958 
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DD:Pi..RTlfilNT O:i.i' FISI-li.;;H.I.;!;S, CAEAD,i. 
Fish Culture. Development Branch 

Set..Ql!......Qreek Hydro-1.!;J.eqtric_Power _]?.evelopnient. 

A 24 

To investigate the fisheries problems which would be created by 
the B.C. Electric Company's Seton Creek.hydro-electric power 
clevelopment, and to recommend remedial measures. 

1953-54. 

Seton· Creek, near Lillooet, B.C. 

C.H. Clay, W.R. Hourston. 

Intern,1tional P3.cific S2.lrnon Fisheries Cohl.!11.ission. 

Engineer, ~iolosist, technicians • 

. : ~!)4:, ooo. 

The B. c. :i£lectric Company provid.ed a fishway in, the Seton Creek 
dam to provide for the upstreEJm migration of runs o'f sockeye, 
pink, spring and coho salmon, and steelhead · trout. .The fish\.ray 
design was based on hydraulic model studies carried out at the 
U.B.C.·hydraulic laboratory by engineers of the I.P.S.F.C. in . 
cooperation with engineers of' the Department of Fisheries. 

In order to protect pink· salmon which spavm between Seton Dam 
and the mouth of Seton Creek, the B.C. Electric Company agreed 
to release a minimum flow of 400 cfs during the-spawning period 
and 200 cf s during the incubation period. 

The timing of the downstream fry and smolt migrations was deter­
mined by biological sampling progrv1ns so that the timing of con­
struction in the stream bed could be arranged without causing 
harm to the fish. 

The fishwey constructeO. in the Seton Dam by the B.C. Electric 
Gompai~y has operated satisfactorily_ since its completion. The 
Company has cooperated fully with the fisheries agencies in 
supplying the agreed minimmn flows in Seton Creek. 

\ . 

The Company and its contractors arranged the construction schedule 
of the project so that· a minimum of damage would occur to the 
fishery. 

Report on 1fodel Studies of Propo,sed Fish Frotective Fe.cili ties 
for Seton Creek Dam, by A.G. Cooper and H.E. Beresky, I.P.S.F.C., 
195.3 (typed). 

Unpublished data on file. 
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A 25 

DEPARTN11{T OF FISiiI!:RIES, QlUMDA 
· E'ish Culture Development Branch 

Co;i.wnbi£t::_Fr§§er Hydro-:!l-aptrtc PO>.@..l:. Deye:J.g:g_ment.:.. 

To study·the fisheries'problems that would arise as a result'" 
·of the construction of 10 dams on ·the Fraser and Thompson 
Rive~s to utilize the hydro-electric potential of water 
diverted from the Columbia River. · 

195.3-1955. 

Fraser· and Thompson Rivers. 

C.H. Clay, W •. H.. Hourston~ R.H:. McLaren, R.N. Gordon. 

Internationtl Pacific- Salmon Fisheries Commission, .~.c .. Fisheries 
Department and Fish and Grune Branch • 

.3 biologists, 2 engineers, technician. 

$10,000. 

It was concluded that in spite of the provision of the best 
modern fish-protective facilities, ·the proposed scheme would 
destroy a valuable segment of the Skeena.River Sockeye salmon 
fishery and would preclude the preservation and extension ot 
all the salmon and steelhead runs originating in the Fraser and 
11hompson Rivers upstream from the· proposed dams.· ':\.'he dams would 
delay the upstream migration of ~dultsand kill a large proportion 
of the seaward migrants. Other.problems would be created in 
relation to spawning grounds, stream and lake te~peratures and 
ecology, and fry migration. 

Further field studies have been carried out and are planned with 
reference to timing and oistribution of 'species spawriing up-
stream ~f Hope. · · · · 

A report .on the Fish Facilities and Fisheries Problems Related 
to the Fraser and Thompson River Dam Site Investigations, C~nada 
Department of Fisheries, I.P.S.F .c., 1955 (Mimeographed). · 

I 

June 1, 1958 
Revised December, 1961 
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Report.§ 

DEP ART1·1ENT , OF FISHE."li.IES, CANADA 
Fi~h Culture Development, Branch 

A_26 

: Fish-passage Faci:J,j.ties _for B§~chwood Dam, Saint John Riv~L,. -
'•, ' 

New Brunswick&_ 

To design suitable facilities for passage of upstream migrant 
salmon around the proposed 68-foot head hydroelectric dam at 
Beechwood. , 

' 

Design carried out at intervals throughout 1954. 
! ' 

On the Saint Joh~ River 
1 
nea_r Beechwood, New Brunswick, about 100 

miles north-west of the City of Fredericton. 

A.L. Pritchard, R.N. Gordon • 

1 engineer"' 

$5,000. 

Fishways atthe site were impractical on account of poor found-­
ations and possibility of continuing settlement problems. The 
alteI1lative facilities chosen consisted of a powerhouse' collection 
system, holding pool, brail pool, brail, and an inclined trackway 
to convey the brail to the top of the dam. 

Facilities came into operation in 1957 and since that time runs 
of over 2,000 Atlantic Salmon have been passed upstream each 
year. However, these counts are o':.1ly about one-quarter to one-third -
of the estimated runs past this point prior to dam construction. 
Some success has also been experienced in pas_sing gaspereau 
(alewives) and shad. 

1. Beechwood Development, Trade News' Vol.- 10, No. 9, March ,1958, 
and Vol. 14, No. l~ July 1961, P.11., Ottawa, Ont.· 

2. Beechwood Fish Hoist, by J.D. Denovan, Technical'Session, 
E.I.C. Annual Mtg., June, 1961 

June 1, 1958 
Revised December, 1961 
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Reportp 

,, A 27 

DE.PARTMENT. OF FISlf.2:RIES C.1li'JADA 
I . ' 

Fish Culture.Development Branch 

Cheakamus River Hydro-Electric Power DevelQDment.· 

To determine the fisheries problems 
hydro-electric power development on 
recommend possible solutions to the 

created: by the B.C. 
the Cheakamus River, 
problems. ' 

Electric 
and to 

1954 - continuing. 

Cheakamus River near Squa.mish, B.C. 

B.C. Game Commission. 

C.H. Clay, R.E. McLaren, L. ·-·Edgeworth, R.A. Crouter. 

Engineers, biologists, up to five technicians. 

1954 - 57 
1958 
1959 
1960 
1961 

$25,000. 
19,000. 
i6,ooo. 
10,000. 
8,ooo. 

I 

. 
It was conclude~ that the diversion of the Cheakamus River would 
seriously affect the salmo·n and trout populations if _fisheries 
requirements were not considered. Two alternate solutions were·· 
recommended to protect the. fish~ry· as follows: 

1. Maintenance of flow over spawning grounds equal to the 
mean of the historic loV! mean monthly flo.ws. 

2. Provision of ar:t;ificitl spawning and rearing f a.cilitief?. 

The Cheakamus power plant commenc_ed operation in 1957. The B.C. / 
. Electric, chose to main:~ain a specified minimum flow dver the 
- spawning grounds rather -than constrnct a.rtlficial spawning prid 
rearing fa.cili ties. 

' ' Observations and, studies of: the runs to the Cheaka.mus River 
since 1957 indicate that the flows provided have been adequa.te 
to maintain the runs. 

A report on the Fisheries Problems Rela,ted to the Power Development. 
.of the Cheakamus Riverf Systern, Department of Fisheries, Canad.a, 
1957' (Mimeogr~i.phed). · 

June 1, 1958 
Revised December, 1961 
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'j 

DEPARTMENT OF FISHERIES, Ci\NADA 
Fish Culture Development Branch 

·Additional Water Stora~for Columbia Cel.J_u;LQ§e P\llp_Milli. 

A'28 

To determine the effect on the salmon runs of increased water 
storage on the Kloiyah River ~atershed for the expansion of the · 
Columbia Cellulose Pulp Mi11• 

1954- . 
19?9 - 61. 

Klolyah River Watershed, near Port Edward, B.C. 

J.W. Stokes, R.N. Gordon. 

Biologist, engineer, and fishery officer. 

: ~~l, 700. 

Production increases at 'the pulp mill in 1954 required. that in­
creased water storage be created on the Kloiyah River watershed. 
Three possible sources which were studied by the Company, were: 

.1. The diversion of.part.of the flow from Rainbow Lake, an. ad­
jacent system, into Diana Lake in the upper Kloiyah watershed •. 

2. The construction of a storage dam' at the-outlet of Diana 
Lake. 

3. The expansion of the Prudhomme Lake reservoir by raising 
the previous m~imum storage level four feet •. 

The possible effect of each of these proposals on the fisherfos 
was determiD;ed and when the Company decided to implement alter­
native #3 it ·was agreed that storage levels durj_ng salmon spawning 

. periods (in order to maintain spa.wning on the lower section of 
tributary Diana Creek) should.not exceed that.which had occurred 
up to that time. In· 1960 the Company i.mplemented alternative #2. 
In order to maintain the coho populations during the rearing period, 
and the sockeye and coho stocks during spawning and incubation. 
the Company is required to maintain a minimum flow of 15 cf s at the 
mouth of Diana Creek. 

Stipulation of permissible storage levels in Prudhomme Lak~ 
ensured that no spawning grounds would be lost through flooding. 
Provision of a specified minimum flow in Diana Creek ensured that 
adequate spawning, incubation, and rearing flows would be main-
tained in lower Diana Creek. · 

Diana Creek Report, De.pt. of Fisheries~. 1954 (Mimeo). 

June 1, 1958 
Revised December, 1961 



DEPARTMI!..'NT OF FISHERIES, CANADA 
Fish Culture Development Branch 

A 29 

Subfoct : Crofton Pulp Mill Water SupplL_ 

Purpo.§!;! To ensure adequate flow for rearing of fish in the Cowichan 
River and to prevent entry of downstream migrants irito· the mill 
water intake. 

lhu:ation 1954 - continuing. 

Location Cowiqhan River, near Lake Cowichan, B.C. 

In Charge C.H. Clay, K.C. Lucas, L. Edgeworth. 

Cooperating 
Agencies Fish and Game Branch. 

Personnel 2 engineers. 

Cost $3,000. 

Results Consultants for B.C. Forest P!,'oducts developed the design of a 
low storage dam, submerged except at low flows, which would in­
crease the low flow of the Cowichan River and improve conditions· 
fol'. rearing of salmon in addl. ti'on to providing adequate water . 
for operation of the pulp mill. A multiple fishway system spaced 
at intervals across the dam was designed to provide access over 
the 2 ft. head on the dam at low water stages. In 1960 one foot 
high flashboardswere added to the dam to provide adequate storage 
for drought yeaxs. A fixed screen was included in the intake to 
prevent the entry. of small fish into the mill water supply. As 
a result of heavy opera.ting costs which were incurred in cleaning 
the fixed screens, they were replaced with travelling screens 
in 1960. 

Assess!!!§.nt Until the Summer of 1958, water conditions have been too high since 
installation of the weir to assess its usefulness. However, with 
the drought conditions in 1958, storage in Lake Cowichan proved to 
be insufficient-to maintain the agreed minimum flow at the weir 
of 250 cf s. Summer flows were i~educed by mutual agreement between 
B.C. Forest Products and the Dept., however, ·conditions in the 
Cowichan ~Uver were probably much better than if nat;_~ral conditions 
had existed. An assessment is being car:ried but to determine 
whether the ad di ti on of the flashboards ;rilJ af'f ect the JI1igra.tion 
of fish past the dam. Although no assessment of the efficiency of 
the travelling screens has been made to date1 routine observations 
would indicate that they are an improvement over the fixed screens, 
particularly from a Co:npany standpoint. 

Reports 1Jn~ublished data on file. 

June 1, 1958 
Revised December, 1961 
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Ee port~ 

DEPARTHENT .OF FISHiIBIES, C/u'j'ADA 
Fish Clilture Development Branch . 

YukQil RiveL-=-~ R;J.ver Hydro-~:J&ptric Power Development. 

To. determine the fisheries problems created by the propo.sed 
diversion of the headwaters of the Yukon River to the TakU 
River watershed. 

1954-1957. 

A .30 

Yukon River near Whitehorse and Marsh, Bennett and Tagi,sh Lakes. · 

R. E. lvicLaren, R. N. Gordon • 

: Alaska Department of Fisheries, Fish and Game Branch,. R.C.M.P. 

Biologists, engineers and·technicians. 

1954-1957' $7,500. 

Limnolagical data has been collec·bed on: Marsh, Bennett and Tagish 
.Lakes, and biological data has been collec·~ed on the ·tributary 
streams. This data.is currep.tly_being analyzed ·with particular 
reference to the effect on the fisheri~s of the proposed power 
development.· The Fish and Game Branch.has completed-a study·,on 
Atlin LaJce and that ·pa.rt, of Tagish L . .::.ke ·which is located in· ·B.C. 

Considerable data has been collected on the salmon runs to 
the -Yukon and Teslin River system. The U.S. Fish and Wildlife. · 

·service have also collected data ·on:the salmon runs· as a part of· 
their Yukon River Basin st.udies·. . ' " ' · . 

The Alaska Department of Fisheries have undertak;en studie3, 
on the TakU River with·particuJ-8.r reference to the pos~ible 
effect on the salmon·runs f~om the. proposed diversion. 

The power company have apparently shelved the-Yukon diversion 
proposal and have directed their surveys to other areas further 
south. Insufficient data has been received from North West P9wer 
Industries Ltd. to assess the·fishery problems posed by the pro.;. 
posed power development of the Yukon R~ver. 

Unpublished da~a., Depart.ment of Fisheries. 
A limnological survey of Atlin and Southern 'l'agish Lakes with v 

special reference- to their proposed use as hydro-electric · 
storage areas. I.L. Withler - Management publications No. 5 of 
the B.C. Game Commission.1956. 

-
Progress Report No. 111, 1956 field investigations fishery 
resources of the Upper Yukon River Basin between Eagle, Alaska 

. and Ce.rmac~s, Yukon Territory. U.S. Fish & Wildlife .Service,' 
1958 (For Administrative use only). 

. June 1, 1958 
Revised December, 196~ 
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· DEPARTMiNT OF FISHJl:i:lIES, ·CANADA 
- Fish Culture Development Br~ch 

Do~mstream Mort~ Studies ~..i.:,Cleveland Dam on the_ Capi~ano 
.River. 

I , 

A 31 

: To determine the mortality to downstream migrant Coho and Steel­
. head passing over Cleveland Dam on the Capilano River •. 

1<155-60. 

·: Clevela~d J?am, Capilano River in North Vancouver, B.C. 

Former;t.y E.H. Vernon, Iiow R • .A. Crouter •. 

Fish and· Game Branch. 

: One biologist; five technicians. 

1955 -,$6,ooo. 
1956 - 4, 000. 
1957 - . 4, 000. 
1958 - 4, 000~ 
1959' - 3, 500. 
1960 - J, 500. 

Tests were conducted through a range of discharges'from.900 to 
2,100 cubic feet per se.cond. · The spillwa,y on the dam is of the 

·drum gate type and two tests were.made with.the-gate raised 2.8 
feet. The percentage mortality was not signifi~antly different 
in any of the tests conducted and.the repults from the test years 
1955' and 1956 have been combined to calculate a mean mortality 

.of .57 percent to coho m~grants and 69 percent for steelhead 
migrants. Since 1956 the study has been restricted to one of · 
long term.assessment of adult return and smolt production. 

The results indicate· that seaward migrant coho and .steelhead 
suffer a severe mortality in .passage.over Clevele.nd Dam. Smolt 
assessment· studies indiqate that a significant degree_ of coho 
residu~ism has been established' in the reservoir. · · 

: A.report on the' Effects .of Cleveland Dam on Seaward Migrant Coho 
and Steelhead in Capilano River, 1953 ~ 1956.· E.H. Vernon, a.pd 
W.R •. · Hourston, 1957 (1'Iimeo). 

. June 1, 1958 
Revised December, 1961 
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DEP.ARTMENT OF FISHERIES, CANADA 
Fish Culture Development_ Branch. 

A 32 

Mortalities to Dovmstream Migrant Salmon n.nd Trout at the 
Puntledge Powerhouse. 

To determine the survival rate among the downstream migrants 
passing through the Puntledge River.powerhouse turbine. 

1955. 

The B.C. Power Commis.sion' s Plmtledge River Hydro Developmc:int 
near Courtenay, ·vancouver Island •. 

E. :-:. :!3urridge, L. Edgewo1"~h. 

Fish µnd Game. B:c an ch, B. C. Power. Comrnission. 

One enginee~, three biologists .and three technicians • 

$6,900 . . 

Fry and smolts were introduced into the pipeline at the f orebay 
and were recovered in a floating trap·net in the tailrace.· Ten\ 
tests, each consisting of l~ 500 li~rn o.nd 500 deud· fish, wore .run. 
The . turbine tasted was a verticai'.""_oha.ft· Francis reaction type 
operating at a net, head of .354 feet. The runner setting is five 
feet ~bove minimum tailwater. · 

Dead fish were released with each group of live fish in order that 
calculations could be made of the availability of the killed fish 
to the recovery gear. ·Of the fish kill13d dl,lring the:i.r passage 
through the turbine 75jl .to 86% had no visible injm~tes. The 
results of the tests are as follows: 

( 

Size Group Species Live Dead· Final Calculated 

--- -- Recoveries Recove:-ies Survival Rate 
4.9 inch Steelhead J.5% .3 9f]f • /0 58.1% 
2.7 inch l(aniloops ,3. J;J'o ,3.4%' 72.5% 
1.8 inch Kamloops 4.97; 4.2% 71.2% 
1.4 inch .Sal!l\On Fry 2.5% :3. 27& 67./$ 

. Mortalities through the turbine at the Pt.mtledge powerhouse point 
up the need for an investigation into methods of screening the 
intake at thePuntledge diversion dam to prevent the entry of fry 
and smolts. 

T~e Fisheries Problems Associated with the Power Development of the: 
Puntledge River, Vancouver Island, B.C. Department of Fisheries, 
Canada, 1958. Mimeo Report l;J~ pp. 15 Appendices. 

June 1, 1958 · 
Revised December, 1961 
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DEPARTMENT OF FISHERIES, CANADA 
_Fish Culture Develop~ent Branch 

A 33 

To study the effect of the powerhouse attraction on the movement 
of upstream migrants in the Puntledge River, and to recominend 
remedial measures. 

195~-1956. 

Puntledge River near Courtenay, B.C. 

E.W. Burridge. 

B.C. Power Commission. 

Biologist, two student assistants and casuals. 

1955 
1956 

~~14., 200. 
8, 700. 

It becrune apparent in 1955 that upstream migrant spring salmon 
were attracted to and delayed at the new powerhouse on the 
Puntledge River. The existence of a collllting fence end sampling 
station on the river upstream of the powerhouse enabled an 
appraisal of the problem. Periodic flow releases' in the river 
combined with powerhouse shutdowns were shown to partially 
alleviate the delay. The installation of steel gratings in 
the ta.ilrace over the drc.ft tube exits in 1956 reduced head 
injuries to 3(1,b from.56% head'injured fish recorded in 1955. 

The program was successful in S\lpplying information on the exist­
ing Plllltledge ·River power problems. T_he program also aided in 
developing a temporary technique used in attracting the salmon 
migre.nts away from the powerhouse and up the main river. 

The Fisheries Problems Associated with the Power·Development of 
the Puntledge River, Va.ri.couver Island, B.C. Department of 
Fisheries,, Canada, 1958. Mimeo Report 41 .. , pp. 15 Appendices~. 

June 1, 1958 
Revised December, 1961 
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A . .34 
. ; : .. ' 

. DEPARTMENT· 0:1!' J!'ISHERIES, CANADA . 
: Fish Culture· Developmept Branch .. 

.. 
' 

Fras·er River Board. 

· : , To stuaY ~rr·ects· ·on fisheries. of vari~us schemes of· pydro~ 
· electric. development ··and. flood control. o~ .the Fraser River.···· : ' 

I i955··- 195.8." 
1959. - cont_inuing - includes studies by Fraser River Board. 

F~aser River Watershed~ 

· s C.H. 'clay, .L. Edgeworth, R.E. McLaren. 

s International. Pacific. 1Salmon Fisheries Commission, Frase_r- B.iver Board. . _,. ,. - . -

.3 engineers, 2 biologists • 

i 1955-58 .- $ 20,000. 
195$-61 -. · 1.30,0QO• .(Fraser River Board). 

~ ~ . . 

. Studies izjdicate that an· i'ntegrated system of power development · . 
· ihv9lving a series of high or iow head danis on the main~stem 
. would eliminate the Fraser .salmon runs .under present . coridi tions. 
-.or knowledge of fish· facilities~ · .Flood· contrpl migpt _be possible 
with li~ited hydro development'and maintenanqe of the fishery. . 
With resp~c.t "to ~he ~atter,·.' surveys were car.tied out _from 1959 
through 1961 and will be continued in 1962 to obtain basic 
biological data on salmon :species which would be 8.f'fected by .. a 
partial. 9-evelopment of .tho.Fraser River. System. This parti81. / 
sy~tem includes dams on the ciearwater and Quesnel Systems, St'Uart 

· 'Lake, and the Upper Fr~ser a~ove Prince George. · 

s A report co~ering -these: ii1vestigations will. be submitted to the 
_Federal and Prov:i,nc~~ Go,rernments in 196.3~ This report will 
·include an assessment·: .of the effects on the fisheries of the 
proposed dams. as well as recoinmendations for.the facilities 
"necessary to mainta.in·the runs should the developments proceed. 

' . . ' - -; . ~ 
: 1. Interim .Report on Flood· control, Fr~ser River Board, 

Victoria., B.C., 1956. · 
2. Prellminary Report cin FJ,.ooa·control and HY-dro-el'.ectric Power in 

the Fraser River Basin, Fraser River Boara, Victoria, 1958.· · 
). Progress summary of fisheries·investigations Fraser River 

Board, 1961. . . 

4. Progress summary of ·fisheries investigations, Fraser River 
Board, 1962 (Unpubl~-~hed ·at ·time· of writing). 

June 1, 1958 . 
Revised December, 1961. 
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DEPARTMENT-OF FISHERIES, CANADA· 
· F~sh Culture Deve:Lopment ·Branch 

§ybject : Tpe Eff ectfyeneas · of the JQnes Qr~J.r.!iiticiN, _Spawning ChaPneL .. 
I .. 

' ru,rpoae 
. -

T~ assess the value of the spawning channel for the spawn~rig 
and incubation of salmon and the maintenance of the 'Jones 

1· . • . 

Creek salmon stocks. 

_DµraM:i<>n :·1955· - coptinuing. 
. . 

Location - : -Jones Creek.near Laidlaw, B.C. · 

In ChQrge · : W.R. Hourston'; now n. MacKinnon, L. Edgeworth. 

Qooperr&ting 
Agencie.s : Fisheries Research Board of -Canada. 

. Personnel 

·Results 

/ 

Reports 

: $18,000. to ,l961, and '$3,500. e~ecy alternate· year in fu'.t;u.re. · 

.: Biologists~ e?lgineElrs; technicia.n:s and casu&l laboitr· •. · 

: T~e first spawning of salmon recorded.in an artificial stream 
. occurred in 1955 when 400 pink and lesser numbers of ch'1Jils 

spawned :ln the ;J'ones Creek. spawning ·channel. , This· was the 
· remains o~ a .run of 5,000 to 6,poo that spawned in Jones 

Creek immediately. prior _to.the development. As a r$sult of 
good conditions for incubation, surv:l,val.to fry for this 

· ~955_ pink run and its succeeding generations. ·in 1957 -and -1959 
were .JS%; m and' 6J/o respectively (4 to 6·:times the average . 

. ' . · for· natur8.l streams). This good survival allowed the sp_awning 
run to build steadily f'r9m .400 in 1955 .to l,450 in 1957 . 
to 2,600'in 1959 and rillaJ.ly to 5,000 in 1961~ 

. . . I. . . . 

: It has been concluded.that _this type·o~ iri.stalle.tioli has 
been successful µi protec~ing-~he pink.an4 chl,lDl:~Eilmon runs · 
to Jones- Creek. · · . · · · · 

: 1. Use or an artificial spawning.channel by.~alJ!lon, W.R. Hourston 
and D. MacKinnon. Transe.ctions of the American Ffsheries 
Society. Vol. 86, 1956. . · · · 

' 
.2. An Asseesmeni of.the Jones Creek Spawning Channel 1954-61; 

D. Mac~imion, L. Edgeworth and R.E. McLaren. Canadian Fish 
Culturist (in press .earlr 1962). . ·.· 

Jun·e· l, 1958 
Revised December, 1961 
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DEPARTt:ENT OF FISHERIES, CANADA 
Fish Culture Development Branch 

Hydro-Electric Power Develsmment aj; Mor~ Dam on the Fraser River. 

To study the fisheries problems that,would arise as the result 
of the construction of a 700-foot dam on the Fraser River at 
Moran, 25 miles upstream.from Lillooet. 

1955-1958. 

Fraser River near Lillooet, B.C. 

C.H. Clay, W.R. Hourston, RoE. McLaren, R.N. Gordon. 

International Pacific Salmon Fisheries Commission, Fish 
and Game Branch. 

: 2 biologists, 2. engineers. 

$5, 000. direct expenses. Data also used from. other· investigations • 

. : It ·~as concluded that due to the number of major fisheries 
problems associated with the proposed project for which there 
was no solution ~vailable ·on. the basis of current knowledge, the 
runs of salmon and steelhead trout . that would be arr ecte.d could not .. 
be maintained at the~r existing leveJs of abundance. -

Studies continuing with reference to distribution and tiining 
of species above dam site area. 

Unpublished data on file. 

June 1, 1958 
·Revised December, 1961 
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Reoor:tp 

DEPARTNE~'T. Of. FISlillUE-S·, _ C.Ai'{ADA 
Fis_h Culture ·ne:velopment Branch-. 

: lil:Q.rR::Electrjc P9rr~r Develoi:iment of the'Chilk~Homathk~ 
~h~e.te W a..tershed.§ ~ · · · · · 

·.A Yl 

T.o d~termine the effects of· hy~electric developm_ent on· ·the . 
salmon p6pul~tions o~ the Chilko-Uomathko-Soµthgate River Systems. ' -

. : 1955, 1957-60. 
I 

Homathko and: Southgate ~vsrs, Bute Inlet. 
Chilko and Taseko· Rivers, 1Jhilco~in Region. 

' 
.: ··c~tI· Clay, l\.E.· Mci~en, R~N.· ·aordon, R-.-A.· Crouter.· 

·j 

1.P.s.F:c~. I . ,, 

.1 Biologists,· 'engineers and technicians·. -

: 1955 . $500. 
-1957-60 $l8,50o • 

. : Reconnaissance surveys of the Homathko and Southgate Rivers · were made in 1955 and 1957 and some. spawning ground's' located in . 
these remote and glacial r:t.vers.· , In the Chilko R:l..ver watershed. 
a' reconnaissance.survey made in 1958 was followed by more · 
-intensive -surveys -in' 1959 and-1960 that determined the. timing, 
magnitude ~d distribution~bf the. adult Chinook salmon runs and 
·also sampled the juvenile C;1:1inook downst:i;eam ~grations. · -

Observations indicate that det~rl1rl,.nation of .the spawning popu-
lation on. the,Homathko anc.·southgate Rivers will'be.extrE!mely · 
.difficult arid will require a large scale ·survey~ Surveys-- o~ 
the Chilko_ River have prov·idec1 considerable basic data on tho, 
i.Ddigenous_ Chinook salmon population. More deta;lled studies will , 
be ne~essary, however, if th~ proppsed hydro-electric plaris are 

: developed further. · 

: Unpublie~ed data on file. 
. '' 

. 0 

June 1, 1958 
Revi~ed December, 1961 
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. ·Sub le.ct 

Purpo~ 

Duration 

Location· 

DEFAR'I'l·IB.iiT OF FISHi!:RIES, -CANADA A 38. 

· Fish Culture Development· Branch 

Somass _Riyer Hydro-Electric PQwer Develoument. 

To determine the fisheries problems posed by .the hydro:-electric 
power·d.eveloprnent of .the Somass R~ver·System. and to develop 
possible solutions. · . . . . 

i956-1958. Considered as the Ash Power Deveioprnent (A52) and 
. Stamp.'Power Development (A53) a.fte.r 1958. · . . · _· 

. : .Ash River, -Stamp River, .Sprpat. Rive~,. Spr~at La.k~ and Great.· 
Central Lake~ near·Port Alberni, B.C. · 

· !l! Cha,rge . :' C.H.· Clay,'.W.R. Hourston, ~.c. Lucas, R. E. McLaren •. 
' ' • ' I • ~ ~· • 

·coQJ:?erating 
Agencies : Fis~· and . Gillne Branch, B. C. .Power Corrirnission. 

· ,: Engineers, biologists,·. te~hnicia.ns and cas~al field assistants. 

· :·1956 ~ $29,ooo. 11958 -·$76,oo~. . 
· 1957 - 86, 000. . · See A52 & A53 for costs since ).958. : .. 

In. addition, the B. G. · Power Commission w1der-wrote fisheries 
engineering and-biological costs of $67' 349. in 1959-57 •. 

: ·Th~ main ·p~rpose~ ;f the fisheries .sur~eyi/or 1956, .i957 and: 1958· 
:were , to determine the numbers, · timing and distribµtion of the v~ 
ious species of salnion.:frequenting the So~ass Rive~ system and to 
define th~ fisheries problems .created by ·~he three ph~ses of the 
proposed power developmentl viz. the Ash'River, Stamp River and 
Sproat. River power developments. - At least 36 individual fisheries 
problems were defined, and although-many of thein could, be gvercome 

. with techniques or faci~ities previously developed, several of the 
problems had no apparent immediate solutions. The fisheries pro­
blems associated with the Ash River. power development were com-:_ 
paratively few in number and solutions were available. Hence it 

·was ag~eed in late 1956 that_t4e ~sh River development could 
Proceed providing that certain fisheries protective measures were . 
taken. Further details of the.Ash River project are reported in. 
Summary No. A52. The Stamp and Sproat River developments were 
deferred.by the B.C. Power.Commission on account of the numerous 
difficult fisheries problems involved. While the latter project 
ha:s virtually been ·aband-oned, the intensive work. continuing on · 
the Stamp River deve~opment is reported in Summary No. A53. 

·' 

:Ass~nt : The proposed three~phase development of the Somass River system has 
- posed some of the most:. difficul~ fish. conservation problems encoun-

( · tered to date in British Columbia. Available solutions to fisheries 

-· Reports 

problems allowed the Power Commission to pro~eed wi-th the first · 
phase, the Ash.River Development~ Implementation o~ the second . 
phase, the Stamp River.Development must await the results of·inten­
sive applied research studies under way on downstream migrant guiding) 
(A63), stream rearin$ requirements (A81), spawning requirements and 
artificial channels {A64) and beach spawning investigations ·_ . 
(A54 and A70). - . . . .. , 

: A Preliminary Report on the Fisherie_s Problems Related to'the 
Proposed Power Development of the Somass River System, Department 

-of Fishe.ries, Canada; 1956 (11inieographed). Salmon Spawning 
Ground Survey on the Somass River System, Department of Fisheries,_. 
Canada, 1957 (Mimeographed). Unp~blishe~ data. 

, _ . June· 1, · +958 
Revised Dece!Rber,.1961 
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·' 

·· .Purpoae · 

. Duratign · · 
- . ~ I 

-~tion 

In Charg' 

Cooperating · 
,AgencieJ! · 

·:~rinp1 

W§ssment 

,Reoorti! 

, ' , 

DEPARTt'1EtTT OF FIS!mRIES; C.i:\NADA 
Fish Culture Development· Branch 

1 Ras s Riv.er Hygro-Elect;ric Power Development. 

: To. ~etermine the distribution, population e:rid timing or salmon· 
rune in the Nass River water.shed, . and to: determine the . effects 
of a liydro-~lectric developme~t·on the fisheries resotirce,of 
~his river system. , · · 

: 1956 - 1959.' 

: Nass River, B.C. 

: '. J •. W~ Stokes, R. A. 9ro~ter, R.N:·. Gordon. ',, ' 

• • 
\ -
I 

' " ' ' - ' ' / ' . . ' ' ' ' ' 

: 3 biologists; 3 ·technicians, 3 student ass·;1.atants, .. 3 })El.rt-t:l.me · 

• • 

casual labour~rs and 1- gu~de.. · · 

1956 $ 5,000. '.! 

1957 - '22,-000. 
195~ -" .25,000~ 

'1959 - 27,000. 
\>' 

In 195Ei a11 aerial ·reconnaissance· ~d limited spawning ground· . 
inspections wel·e made• I~ 1957,: 1958 ,~d 1959 extensive · · 
studies were made .of- .the Nass Riv.er salmon populations. 
These studies provided a measure-of.the.annual salmon esco.p~ 
ment ilod determined the tiridng:aild.spawning·grounds of the · 

- various ·salmon stocks. These studies also evaluated other -
factors pertinent to salmon production in' the river and 
assessed the possible.- effects of· the ·proposed·hydro-eiectric 
development. · · · · · · '· 

1 A hydro-electric de~~lopment pn this system ~ould pose many 
se~ious problems to. t~e salmon populationp. Fur~~er s~udy 
~1 · be, neces.sary it: the plans to develop hydro.,..electric power 
on the Nass River are ever're-initiated. . . . 

'. \ 

\" 

: 1 •. Results ot Naef,! Rlver Biological Slirveys f9r the Years 1956 ·and 
1957 Including a Preliminary Assessme~t or the Possible Effects 
or the Proposed Hydro-Electric Project. Dept. of Fisheries; 
~95.8- (Mimeographed). - · 

2. 1958 .. and !959 da~a on file. 

June 1, 1958 
Revised December,- 19?1: 
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Sub.iect 

fur pose 

Duration 

Location 

In Ch..12U~ 

Cooperating 
,.!1gencieiz 

Per..§.Qpnel 

Cost 

Results 

u 

Assessment 

u 
' 

·DEP.ARTHan OF FISHEIUES, CANADA 
Fish Culture DevE'._lopment Branch 

Pu11tledge RiY.§..~ Downstream M,;iJ?;r..@.:L§alvage )?ro&Trun! · 

A 40 

To salvage juvenile chipoolc salmon and trout downstre~m migri.ilts 
at the B.C. Power Commission's Puntledge Plant power intake. 

: ·1956 - continuing. 

Puntledge River power ~ntalrn near Courtenay, B.C. 
! 
I 

Formerly E.W. Burridge, J.W., Stokes; now D. HacKinnon. 
\ 

B. C. Power Commission.· 
I 

2.student assistants ·~r technicians. 

1956 - ~~5, 500. 
1957-61 (approx. ~P4,000., per ·year cost borne by B.C.Power Comniission). 

Two to five fyke nets are fished in the intake canal during· 
the chinook fry and smol t migrations. Fish trapped are re- . 
leased in ·the river downstream at the intake. Chinook -salmon· . 
fry make up the greater part of the catch with lesser numbers 
of chinook smolts and trout.fry and smolts. 

Tests run during_ 1956 ·and 1957 showed that only 357,: 9f the . 
_migrants entering the forebay were being picked up in the nets 
with the remainder,passing'by and eventually entering the pipe-. 
line intalrn. The percentage of. the top four feet o~ the channel 
netted was approximately 36%. 

This program was set up a:r a temporary measure to salvage down­
stream migrants in the Puntledge River forebay •. TP.e effort, . 
expense and inefficiency of this project have proved that it 

·could never be anything more than a temporary measure pending 
arrangement for permanent intake screens~ Power Commission 
personnel now install. and operate five nets every year and will 
continue operating until.permanent facilitj_es are provided. 
A permanent solution in the form of a 101.wer deflector was 
recommended to the B.C., Pcrwer Commission in i958, however, no 
action to install this .facility has been· taken to date. 

The Fisheries Problems Associated with the Power Development 
of tqe Puntledge River, Vancouver Islandf B.C. Department of 
Fisheries, Canada, 195,8. Mime6 Report /,/~ pp. i5 Appendices. 

June 1, ·1958 
Revised December, 1961 
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Subiect 

Purpose 

.. 

DEPARTMENT OF FISHERIES, CANADA · 
, Fish· Culture Development Br~ch · 

: Al.berni Pulp Mill Water SupplI• 

: To provid,_e .adequate residual flows in the· Sproat Ri~er for- ·- --· 
·transportation and rearing of· fish and to_ prevent ·airt.:i-y ·of 
small fish into the.mill wa:ter supply intake on ~proat Lake. 

. - ' i . 

A 41 

·Duration : · 19-56-1957, 1959-60. 

Location · . : Stirling Arm of Sproat Lak~, near 'Alber-ni; B.c·. 

In Charge : R.N. Gordon, K.c. Lucas. 

Cooperating 
Agenciep _·. 

1 . Personnel 
;·'1' 

'.QW-

. Results 

Assessment 

Reportg 

-· 

• . ' 
: Engineer. 

·:. $800.' 

: A low weir, submerged ·at. most river stages, was constructed _at . 
the outlet of Sproat L~e to store sufficient water·at low.flows 
to provide for adequate flow in the Sproat River .for'~ransporiatio~ · 
and rearing or fish as 'well as storage- for mill .water supply .from. 
Sproat Lake. 

A new pumphouse intake, cqp.sisting of thr~e r~ctarigular.openings~ 
was constructed in the lake in 1960. The·- two openi~gs tlirough 
which water is now being drawn are provided with Link-Belt · 
travelling.screens. T~e third opening is stop-logged off but' 
will be 'fitted with an additional screen if, and when, an in~ _ 
crease in plant-demand dictate~ that iibf) brought into. ~ervice. 

·,I 

: Satisfactory tlows have -been maintained in the Sproat ~River s_mce 
.construction of the weir. The screening installation meets· all . 
~isheries standards, and no evidence of'm~rt~ity Or· injucy hair~ 
been observed. · · · 

: ' 

: ·None •. 

/' 

: June l~ 1958 
· Revised December,_ 1961 · 

) ' 
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Subject 
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Duration 

In Charge· · 

.Qoopfi.:rating 
!~!1£i0§ 

Assessment 

. > 

DEPARTMENT OF FJ,3HERn;s; CANADA 
Fisp Culture .Development Branch 

s Fishway for tl.le Great Gell..tra;J__~ake Storage-Dam. 

To design a suitable fishway to overcome an. 18-foot hydraulic 
head created by a new storage dam constructed by MacMillan, 
Bloedel and Powell.River Ltd.,on the crest of a low falls at 
the 'outlet of Great Cen·tral Lake. 

1956-1957, assessment continuing. 
j 

.Outlet of Great Central Lake, near Port Alberni, Vancouyer Island •. 
Hydraulic model studies conducted a~ the University 'of B.G. 
hydraulics laboratory. 

K.C. Lucas. 

H.A. Simons' Ltd., MacMillan, Bloedel and Powell- River Ltd. 

One engineer, two technicians. 

Hydraulic Model Study '$8, 525. 
Schematic pesign and Asses13ment - ,3,000 • 

Al though the natural ftlls at the lake .outlet was passable to. ·fish, 
the new dam on the -crest of the :t;'aJ.ls would create an impassabie 
obstruction to salmon. A hydraulic·model of the damsite and, falls 
was constructed in order to determine the hydraulic conditions l . 

which would exist in the tail water a1 ea of the falls. A sui'tabla 
spillway and fishway entrance design was evolved through.model 
testing. However, company engineers imrtead chose an alternative . · · ·. 
plan whereby_ the base of the. falls was -excavated to form a sheared 
barrier.dam·10 feet high and 200 feet long, ieading to a fishway . · 
on the ·right bank of .the river. This fishway, . a vertical-slot type, 
was actually two fishways in one; a low level· fish exit was located 
upstream of baffle #1.3 and the high level fish exit upstream of 
baffle //18, making the first 13 baffles common to bo.th.. A t~lescoP.iC 
gate up to 5 ft. high.was provideg at sill level at baff~e #1 to 
allow maintenance of fish entrance velocities during backwa:ter con­
ditions caused by a combination of low forebay and high tailwater . 
levels. Up to 75 cfs of auxiliary water is~diffused into the·fishway 
entrance baffle to ·Create additional attraction to the fish' entrance. 

This.dam and fishway, together with the Robert.son Creek dam. and fish­
wa:y. and the Sproat River weir, were constructed in 1957 by MacMillan, 
Bloedel and Powell River Ltd.~ at a· cost of approximately ~~800,·aao. 
for the purpose of maintaining adequate minimum flows in the Somass 
:{tiver to dilute effluent from. the Port Alberni ptllp and paper m:i.11 
to safeguard fish. The Great Central Lake fishway,.has satisfactorily· 
passed up to 100,000 adult sockeye, coho,, and chinook salmon and 
steelhead trout per year since it went into operation in June, 1957.· 

Data and laboratory observations on file. 

June 1, 1958 
· Reviseq. December., i961 
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.· ' . 

-§u'Qjec'!t. 

. --:Puroose 

Duraticm -

., 

· DEPARTMENT _OF fISHERI~, . CANADA .. 
F-ish. -cul t'llre Development Branch . ' 

. . . 

: To ~ssess the fisheries proJJie~s: 'created· b;r: the cop.~tr46tio~· of; . 
a power development on the Yukon River at Whitehorse. Rapids an.d 
determine fiah·fa~ilities required. · · - · 

: -1956 .- 19600: 
. • • • t • 

Log~tion . ~~tehorse Rapids on th;e Yuk.on River near Whitehorse, Y.T •. 

In Charg~ ' .. : C.H. Oley, W.R. Ho'lil:-ston, R.N •. G()r\"}on, R~E. ~McLtil-en • 

.Qoo12ex:gting 
Agencies. ' :" a.c.M.P. I . 

,, . .1-

·-

· · · · Perasumel . : .~ngineers, , biolo~ists and technicians. 

'·.~ 

, '· 

/ ,,• 

Assesiament 
: , 

I I 

( 

Reports 

: 1956 ..; 60. '$35;000~· 

: Construction of the ,wiutehd~ae Rapids. dam would_blo~lc\. the spaw-· 
'ing ~gration of ~hinook (~'ing) ·'salmon,·;and the apQ.whl.l)g and - -
.. feeding migrations pf several indigenous species or, fish, . unless . , . 

adequate ;remedial meastires·ware provided at the outlet. Stu~ies 
. showed that .the dam.did not provide £avo~abl~ conditions tor · 

.- the location of ·a fishwa\Y' eritr~ce:, or collection. works, ,.at the. · 
· downstream face•. It was recommf;!nded/ therefore,· that a.barrier .. :. 

·dam be CC)natl'l:lcted ·across th~ river soma. distance 4ownstream· - · 
f'J."om the dam and' that a W!:'ifr.;.ty:pe f'ishwq be .erected to pass· . . 

· fi~h f'roiil toe· ot the bar;i.~:Ler dam to the· £9rebay. of'.' the. power ·ciam1 . 
It was recommended also that bypass tacil'ities be installed at 

. the downst~eam face of t~o. powerhouse to'-conduct fi~h back ·to 
the river. · Construction of these facilities was initiated in 
August, 19Sif and they were :placed in seririce iri June,. 1959~ · -
Total cost' of these ·f'acil:"Ltiea is rei>orted to be $820,090. 

. ': 'in l958, wh~n the power dam was only partia;i.ly_ completed, a- sal~ 
'vage ;prbgram ilivol ving a i~emporary; fishway, nets ~d a tank' truck . 
. was employed to pass upsi;.ream migrants around th~ obstruction. ,· 
In 1959 and 1960, de~aileci counts of fish -passing through \lhe . 
fishwa;y:, and careful observations of the.total nlimbera of fish 
migrating in~icated th~t the f~cilities are suc~ess£ul for their. 
intended purp~se •.. There has been no evidence ,to date to indicate 
that losses are being -sustained b;r the small parcentage-of fish·. 

- passing through the turbines during c:lownstream migratfons.'-. · 
, I . . . . 

-: 1. T.he Fish .Facilities ·a;t 'the Whitehorse 'Rapids Eolo[er Deve1o~ · 
ment, Yukon Territory by R.N. Gordon, R.A. Crouter and' · .· 
J.S •. Nelson •. :The: _Canad'ian Fis~ CUlttirist ~o. 27, August1 ·1960. 

· 2 •. Unpublish~d d~ta, :Jj'apartment of Fisheries. 

June 1, 1958-
Reviseq December, 1961 
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Subject· 

Dura.ti on 

Location 

In Charge 

Coop~:r.:!!t:i.ng 
Ag_ en£~~.§ 

DEPARTMENT bl!, FISHJ!;RIES, CANADA 
Fish Culture Development Branch 

: : fyntledge River Louver Guiding_illts. 

A 44 

T.o test the effectiveness of louver screens for guiding down-. 
stream migrant salmon and trout -from the Puntledge River power 
diversion intake. ' · 

1957 to 1959. 

Test structure located on the Puntledge River six miles west of 
Courtenay, B.C. 

-: K.C. Lucas; E.W. Burridge (1957), K.J. _Jackoon (1958). -and 
W.J. Schouwenburg (1959). 

. : 1957, one engineer, -one biologist, .3 technicians, 2 field assistants. 
1958-59, 2 engineers, one biologist, 2. technicians, 3 field 
assistants. 

: 1957 
1958 
1959 

$28,200. 
lLH )00. 
17,.300. 

Tests were carried out in a test flume 80 feet long, 10 feet wtde 
and 6 feet deep through which· the rivar was di~1er.ted 'By a dam 
160' long and 6 1 high. Chinook· salmon fry, which was the main 
species present, entered the flwne during their natura:.1, migration 
downstream, as did small numbers of natut•aJ. migrari.t steelhead, 
smolts: In addition, numbers of sockeye smolt'S and hatchery 
steelhead smolts were introduced into the river upstream from 
the test site. The main variables selected for the tests were. 
bar spacing and app~oach velocity. Test reGults showed a maximum 
successful guiding of 7'J/o for chinook salµion fry with louver bars 
spaced two inches apar:l;, face of. bars perpendicula!_' to the current, 
and an average approach velocity of .J.O feet per second. Ma.:kimum 
successful guiding fol," :other species were: sockeye .smolts - 77%, 

·native steelhead smolts - 81~~' and hatche·ry steelhead smolts - 95%. 

As a result of the louver tests a schematic layout and specifi­
cations for a louver deflection system were prepared by the 
Department and forwarded to the'B.C. Power Commission as: a 
suggested method of screening the 11 000 cfs Puntledge Power 
Development intake diver~ion. No decision to install the louver 
system has been made by the Commission to date,. 

l~ The Fisheries Problems Associated ·with the Power Development of 
the Puntledge River, Vancouver'Island, B.C. Department of 
Fisheries, Canada, ·1958. Mimeo Report 44 pp. 15 Appendices. 

2. ~blication on louver studies in preparation. 

June 1, 1958 
Revised Dec~rnber, 1961 
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. Subject 

Purws~ 

Duration 

J..ocation 

In Charge 

DEPARTMENT OF FISHERIES, CANADA 
Fish Culture Deve~opmerit Branch 

Rainy River Water Supply Dam • 

To·· design a fishway for a diversion dani proposed by Canadian 
Forest Products in connection.wit~-the Port Mellon millwater 
·_supply. 

: 1957. -

_ : One-half mile from the mouth or the Rainy River near Port 
Mel.lon, B • c. 

: L. Edge-worth, . ·J.P. Parkinson. 

A 45· 

- .. 

Cooperjiting 
~ncies - : 

fersonne1 Engineer. 

Cost $500. --
Result§ The dam was completed in 1960 and includes a Denil deep-channel 

fishwey. The Denil type fishwa$' was considered more suitable __ · 
for this. dam because of the limited space avaiiab+e, ·the low ' 
h~ad (18 1 ), and the size and specie~ of the runs. - ~he· baffle -
design was modelled by the W~shington State Dept. of Fisheries. 

Assessment_ : No assessment has. been- made- to -date • 

. : Hydraulic· model Test~' of a-Denil Deep Channel Fishway by J.C. 
Clausen and E.R. Floodeen. A report to.the Director of the 
Washington State Departmerrt of Fish:eries, December; 1954. 

June 1, 1958 
Revised December, ·.1961 
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-a 

. Purpose 

.Q.Q..~rating 
A~uq).~§ 

fersonnel 

DEPARTMENT OF. FI ShERIES, CJ1NADA 
Fish Culture Development Branch 

Scr~~llii_for.-Wl!"ts:r -~ntqls.~?~tt:J.n.Q.~.-G.E2m:g~.-~.~LQ!JQ.~nel .. 1h~.I!.Ilal 
Genera,ting_$.1-ati91.U2 • . 

: To design screens for the cooling water intakes a.t the :prince 
George and Quesnel thermal generating stations of the B;. C. 
Power Commission. 

1957. 

Quesnel and Prine~ Ge9rge, B.C. 

: -C.H. Clay, A.G. Coope~.: 

. . 

; ' 

International Pacifiq Salmon Fisheries Commissfon, B.O. 
Power Commission. 

2 enginee.rs. 

A fixed screen to prev'ent 'entry of downstream migrant fish iri.to 
the cooling water intakes pf the thermal plants was developed._ 
Both intakes were less than 100 c.f.s. One is located on the 
Fraser River. at Prince George and the other on the Quesnel 
River at Quesuela 

No assessmen-1; of efficiency has been made to date, but it is 
believed it will be closE1 .·to 100%. · 

~ 

I 

' . June 1, 1958 
Revised December, 1961 · 



Dura.tion 

Location 

Coop..fil:_ating 
/ Agencie_g 

DEPARTMEI{T OF J:i""'ISHERIES, CANAD.A 
Fish Culture Development Branch 

. : Georp;_i_a, Generating Stat.ion Cooling \·~ater IntaJrn. 

To design screens for the cooling water intake of the B.C. 
Power Commission's Georgia thermal generating station. 

1957. 

Chemainus, B. C. 

R.N. Gordon~ 

Sandwell & Co. 

_ One engineer. 

~~300. 

·, _ 

A 47 

A travelling screen designed by the.consulting engineer, 
Sa.ndwell & Co., was e;x:amined and approved as satisfactory ~o · 
prevent entry of fish' from salt water. to the cooling system-c · 
of the 100, 000 Kw. gas· turbine thermal-electric power s t-ation. 

No assessment.of efficiency of-screen made to date. 

/I 

June 1, 1958 
Revised December, 1961 



a 
Sub.iect 

-·DEPll.RTlvJEl1:T OF Fif:lHJt:RIES, CiUIADA · 
Fish Culture Development Branch 

Elajlo River Hydro-Electric Power D~y~].op~ent. 

A 48 

. Purpos~ To determine the fisher~es problems posed by the diversion of . 
the Elaho River to Princess Louise Inlet for hydro-electric 
power generation. 

Location 

In Char~ 

.Qpo_p~.J:~ting 
Agencies 

1957. 

Headwaters of·the Squamish~H.iver. 

L. Edgeworth, R.E. McLaren. 

. Pe~f>O?lllel :' Engineers, biologists and technicians. 

Cost $4,590. 

Results Data was obtained on the distribution and timing of the salmon 
runs in the Squamish River System. A .preliminary analysis of 
the fisheries problems posed by the proposed power. developments 
was. completed. 

Assessment B.C. Electric Company have abandoned for the-present their 
plans to proceed with a power development on the_Elaho River. 

Reports : Unpublished data. 

June 1, 1958 · 
Revised December, 1961 
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PurP.QGe 

·Duration 
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.Q2.Qperating 
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Results 

Assessmsint 

Reoort;; 
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·~ 

A 49 
I. 

I 

. DEPARTlfilNT OF FISHt;RIES, CANADA 
Fish Culture Development Brarich 

Nimpkish Rive·r ID!_dro-Electric. Power· Develooment. 
. . . . ' . 

To assess the ffsheries problems· that would ·be created by th13. 
bydro~electric development proposed by the B.c. Power Commission 

. o~ the Nimpkish River~ ,_ 

. . . 

1957 - 1959. 

lilimplcish River near Englew"Ood, B.C. 

R.N. Gordon, p. lfacKinnon. 

- -
: · Engine~rs, biologists, ·technicians and f:l.~ld and offi'ce assistants. 

: ·:i957 - $10,000 • 
. 1958 - 24,000. 
19,59 - 4,000. 

·: .. Estimates of the numbers, timing .and distribution of sockeye, 
coho, chinook,pink and ·cht'>m salmon were made along .. with a .· . 
description of .their· biotic; 'physical and chemical env,:i,.r9nment •. 
The whole system wa~ covere!'.}'andcommer~ially significant numbers 
or ·all five species were recorded. in an. envlronment that has 

. potenti.al .enough to suppor~ increases· in all species~ · Stud~ies 
of ·fey and smolt production, downstream migrations, and the role 
of Nimpkish Lake as a rearing area were conducted. ·These studies' .. 
have. prov~ded -COllSiderabl1~ information, Oil timing and numbers · 
ot dovmst,ream migran~s o.r all ·.species. In addition t.hey -hs.ve · 
pointed out that Nimpkish.Lake ia en excepti9naJ.ly important . 
ree.ring area for ·SGV¢ral rdllion SOCkeye that have. hatched in. 
th~ upper· system ~d migrnted a~· fry to ·rear.for a year in · 
Nimpkish Lake. · 

: The Department is ·now in n pos~ t,ion to outlin~ the ma.gni:tude . 
and· comple~ities of ''the 't~:s'her:tes problems that. would be created 
by the proposed eydro-elec:tric ,devel?pmen:t. The B_. C.~ Power . 
Commission have not indicated any firm plEtns. for ·this. project· 

, since the fisherjes surveys have· been completed. · 

: 1. Biological Survey, ,Nimpki~h Riv~~ System,- Depart~ent ot 
Fisberies, Canad~~ j.958.. ·Mimeo. Report.' .38 pp. 

i 
2. Report on 1958-59 prepa!red to draft stage. i . 

June 1, 'i95s 
Revised.December, i961 
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Resul_t.§ 

DEPA.RTIW.:;NT OF FISHERIES, CANADA 
Fish C~ ture Development, Branch 

A 50 

To determine water requirements for migration, spawning, in­
cubation and res.ring of salmon and trout in the Salmon, Quinsam 
and Heber Rivers, do'l-mstrerun from the diversion dams. 

: 1957, continuing. 

Salmon, Quinsam and Heber Rivera, near Campbell River, B.C. 

D. MacKinnon, R.N. Gordon. 

: Fish' and Grone Branc}+. 

Engineer, Biologist, Technicians and Field and Office Assistants. 

195'"/ - 58 
1958 - 59 
1959 to date 

$12,000. 
J, .500. 
1,500. 

Salmon 8?J.d .Q.u~: Numbers, ,distr1bution and timing of adult 
coho, pinlc, spring, chum and steelhea.d were assessed. Spawning 
end rearing potential of the river was described. It was fohnd 
that the factor deciding water requirements was depth over the 
riffles and falls. In the case of the Salmon R~ver reduction 
in discharge from the headwaters would have little or no effect 
on spawning, rearing, or incubation. In the case o"!;, the Quinsam 
these would be somewhat· more e.ffected by reduction in discharge. 
Gauging and metering has described the discharge pattern and the 
contribution of the headwaters and major tribut~ies to the river. 

Heb.§!:: Sm·veys show it to be chiefly a steelhead stream. Reduced · 
water would have its most pronounced effect on one mile of river 
bed between a major tributary and an impassable ,falls. The value 
of this area will be determined and further studies will be made 
to determi.ne the effect. of reduced water qn migTatlon through the 
lower river. 

An interim arrangement, which ensures that adequate residual 
flows will be maintained, has been in effect since 1958. In 
the ~eant1.~e, the colle.ction of flow data has been continued in 
order. that a permanent agreement can be drawn up whenever suffic­
ient data has been collected for this purpose. To date, it 
appears that the interim arrfmgement has been adequate to meet 
the fisheries needs and it is expected that. no major revisions 
will be required. . 

File reportE~ on biological and engineerir:.g studies.' Temperature 
and discharge records for Salm.on and Quim~am Rivers on fHe. 

June 1, 1958 
Revised December, 1961 



· .. ·' 

--, 

··subject 

\ Pur-pog 

. _, 

· DEP!RTMENT -OF. FISHERIES, CANA1),!\. 
_ ~ish _ ~Ui ture Deveiopiri.ent B~anch · 

.f -......_ 

: Clear}!ater·River HWo-Ele~rig__Power DeyeJ:opment. 

A 51 

To ascertain ·the fisherif9S. probl~ms associated with _proposed· -
pt>wer developments on the -·Clearwater iUver system. 

·' .-. ·Duration I 1957 - 58 -

- ' 

Locati.l.op 

'In CharS:P 

1959 - con_tinuing: incl"Qded in Fraser River Board StudiE1s. 
" ... 

: Clearwater Riv~r near Clearwater Station, B.C •. 
\ ' . 

LD. MacKinnon, R.N~ Gordon, -1. Edgewort~. · 

Cooperating 
- Agencie11_ i Fraser Rivef Board. 

:\~ Pereonn~ : -Biologist, engineer and _ techntci~s• 

.... ,., 

- Cost-

-~esUlts 

_, 

-; 

\ .. : 1957 - $1,0()0.­
·1958 - ·2, 500 •. 

1959 - $1,800~. ·_ (Fr~ser Riv~r Board- funds) . 
1960 - 5,500. II n II ff . 

1961 - 5, QOQ. · II II II n 
•.. • I 

Preliminary surveys _in 19_!>7 and ~958 ~ere directed to .the studies·_ 
of the timing, distribution, and populations of chinook salmon in · 
the. Clearw~ter River~ ; More extensive_ surveys wer~ :undertaken ·. 
commencing in 1959 by fisheries·persbnnel_of' the.Fraser River Board 

- . working under the d1re1ction o~ the Department or· Fislier~~s. ' '. · _ · - -

. · ·Assessment : The Fraser. R.i,;er_ Board is-· currently- investigating ~.~umber of 
possible·.dam sites in th.e Fraser: River System, including five 

?, 

Reports 

dam sites OJ?. the Clearwater System. A report covering these , -. 
investigations will be submitted· to the Federal and Provincial . 

_-Goverriinents -in 1963. -T}!is report will -incl.Ude an assessment. 
of the effects on. th~ fisheries of the proposed dams as well ·as - ... 

'recommendations for 'the facilities nec~ssary to maintain the runs 
should.the development proceed. · · 

: 1. U~pub_lished _data ~m file. _ . _ 
2~ Progress summary of fisheries investigations, 

· Board, 1961. 
Fraser Ri v~r 

_, 

3. Pr_ogress S!lDUllar.Y. of fi-sheries inves:ti.gations, Fraser River 
~oard, 1962 ·_(U.npublished at tiine of writing._ · 

I ' 

June 1,-1958 
Revised December, 19~1 
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A 52 
·., ( 

DEPARTt-2NT OF; FISHERn~s,~- c:ANADA. 
• Fish_ Qul·~ur.e-Develo·ptlient '3ranch ' 

_:_!§h River Hydro-EleQt~i~ -Power_Development. 
-, 

:·To develop solutions·to the fisheries problems-posed by the 
diversion of part of the-,flow of_tP,e Ash River from Elsie Lake 
to Great Central Lake ,.for ~dl;"o-alectr~c purposes.; · · · 

., ; 

195~1958. Considered as a p~t of the Somass River Power 
Development:.- see A 38. 

1958-1960~ assessment· ~ontinuing.-. 

: Ash River and Great· Central ·Lake~ near ,Port A,lbe:r:'hi,. B~c. , 

i K. c. Lucas, D. MacKimionj latterly R.N. Gordon. _. 

Fish and Game Branch;'. B.C. Dept. of Recreation & Conservation; · 
and B.·c. · Power Commission. 

Engineers, biologists, technicians and field ass1stants. 

:, 1956.-19~8- - costs incl\ldeci in· SOI!lass Power Dev~lopment - see A .38~ · 
· 1959-1961 - $1.3,500 • .:. Ash Rive~- only.. · 

: Imrestigati911s .showed that the ~jor fisheries prc:>blems _posed . 
-~by the propo'.>~d Ash . River p~w~:r development were fl~w :reduction 
. in the· lo\1er Ash ,River spawning and n:ursery areas, and , 

attraction of adults to the powerhouse to be situated on the' ' 
shore of Great- CentPal Lake.· To provide. for. the former, _a · , 
minimum .flow requirement of 125 cfs in· the 10,wer. Ash River, has - . 
been spe_cit'ied, and :i,s nC>\.r _in effect. In_ the everft that .l).sh River -
spawning_migrations might'bea:tt.racted to the powerhouse outflow:, 
the "shell" of a collec'ti:on \larks was construt:ted .integrally with :. 
the powerhouse;. These.works could be placed-i.ri _service very-- · 
quickly: ·if . they should prove to be needed. 

The Ash River plant came on.line in May 1959, and- to date there_ 
has.been no· indication that Ash ;River fish are being attracted 
to the plant. While it j_s ·almost. impossible to determine -whether 
or not losses are ocqurrfng as ~ resUlt of. the diversion of-· 
part of the natur81 flow, evidence-to date.would ilidicate that­
the .run_ is be~ng fuily maintained..-

A_ Prelim~a:ry Report· o~ the Fish,eries Problems -~elated. t~:) the -
- -'Prop9sed Pol.ter Deve,lopnient· of. the.Somass .Rfver System; Department 

of Fisheries_, .Canac;Ia,-.· 1956 (Mim~ogI_"aj;>hed). - . -
Sa.,lmoii Spawning G:round Survey on the :.~owass River S~st~m, 
Department of Fisheries-, Canada, ·1957. (Mimeographed). 
U11pub~ished data. ' · ,_ - · · 

- . \ \ 

December~ 1961 

'1' 



_\ 

Subject 

·Purpose 
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' /. 

- -DEPiill.TMENT. m· FISHERIES; CANADA 
:, r Fish Culture De,;elopmerit Branch 

. :, Stamp River_Hydro":'Ele·ctric Power Development,· 

Through sur;eys, ···st~dies ani research to develo'p, possible 
solutiqns ~o the fisheries problems· c're~ted by :the-.prqposed 
power c\evelopment of· the Stamp Riyer. 

"- . " . . 
:·1956-1958." ·considered as a part·of theSomass River Power· 

J)evelopment'.;. see A,38· •.. 1959; cpntimiing. -

:, St~p ·RivE)r and G:reat c:en~ral. Lake,: n~E!-~ ·i:ort Alberni, B.C. 
I ~ " ' 

I -

R. N. Gordon, D. MacKinnon, ,F ,.C. Boyd. 

A 53 

,.· 

Coop~tj_ng . 
·Agencies B. c. Power Conimi'ssion~ 

·" 
Personnel 

Cost 

A§ses_ement 

Reports 

J. 

:. Biologlsts~ ·engineers,. :tecfu,iiCians and_:temporary field assi-~tant·s. -.. 
' '; . 

1959 .;.., $~8,ooo. 
·1960 - 30, 000. 
196+ """. .35~000. 

. I 

The hydro-electric O.evelopment of the. Stamp .River, has recently 
:beeri -rescheduled'. to-· do~ein9e irt 1968. -- The -~dst recent power · 

proposa.I•involves.problems·ass6ciated with.effective screening­
,of- the -power canal ( see A6 3), ''maintenance of ·adequate flo~1~ to 
facilitate.upstream.anddo:wilstream migrations of adults and 

' ,juveniles· and prov;tde :~tii~a.b;L: -~paWning..!md rearj_ng, conditions ~ 
- , (see A64, A81)' and.ma1.nten~ce· ~f ·peach .spawning· sockeye popu- . 
_ lations ·-:in 'Great Central Lake ·{f:1ee.: -As4; A70). .-. 

. . . I 

- :: To ·date;. biological survey·s .have . established the magni t.ude,, timing 
· and specific distribution of spawing,, migrating .and rearj.ng · _ 
. p~pu;I.atioris. ·Information- oil the effect of· extremes of 'Ciiscl;large­
on the upstream passage of ~dul ts at fishways and natural : 
obstructions, is accumulating.· Engineering surveys, together." -
:with discharge ··and temperature'-:t'ecords have documented the · . 
physical characteristics of the stream. Applied research studies 
at Robe::r;-tson: Creek and_ Forestry. Camp Creek ~e aimed at. develQping 

:: solutions :to the fiE;heries problems noted' above. - . ~/ . ' 

A Preliminary·Report.-on·the Fisheries Problems Related to the 
Propo~ed Rower ·Development at the S,omass Riv~r System, Dept •. o_f 
Fisheries, C~ada, ·1956 '(Mimeographed). · · · - · _ .· 

·.Salmon Spawning Gro1:ind Survey· c)n the SoDJass R:iver System, Dept. -
- of-Fis~eries, · Canada~ 1957: (M:i.mepgraphed). 
·Draft Re_por~: . · · --_ · · · . ·. . _ . . . .· -

· Migration ·and Spawning of Salmon in the-S_omass_ River System 1958. -:~ 
Downstream Migration' of Jtiveni+e Salmon in·the ·stamp River· 1959; 

-Migration and Spawning of S~mon: in· the Somass Riv6::r;- System .1959. 
Migration and Spawning,_ of _Salmon in the S()mass River Sys~em 1960. 

· Decemba·r, 1961 



DEPA.rtTl·filNT OF FISHERIES, CANADA 
. Fish Culture Development Branch 

A 54 

i Through studies and research to ·record, in their natural state, 
. the physical features of beaches utilized by spawning sockeye 

salmon and to· determine the distribution, cyclic magnitude, 
density, timing and:success of spawning in relation to the problems 
created· by additional s·~orage in the lake and seasonal· drawdown. · 

Dura~on 1957 ~ continuing. 

Location Great Central Lake headwaters of. Ste.mp River near Port Alberni, B.C. 
' 

In Charge D.; MacKinnon,·F.C. Boyd, P. Ryan~ 

Coopera·tigg 
!gencie§. : . · 

f~nnel : Engineers, biologists, technicians and casual field. assistants • 

.Qost 1959 - $11,~.oo • 
. 1960 ·- 7,200. 
1961 - 12,000. 

Assessment 

. 
Biological studies have established the timing, distribution and 
magni tud~ of spawning populations. Observations ·and .measurements · 
have revealed that spawning occurs at a wide range .of depths and 
·,water temperatures, and is exclusively associated wiY,h alluvial 
fans. Temperatures and water samples ta.ken beneath gravel s~face , 
in spawning areas revealed dissolved oxygen and temperature 
·differentials indicating ·subsu;:face percolation .. ·A chronological 
sequence of behaviour activities has been observed and verified. 
Spawning gravel sieve analysis indicated a relatively high pro­
portion of fines. Retrievable egg plants have indicated con­
sistently high surviv:al.from egg to fry. 

. . . 

In Great C~ntral Lake beach spawning sockeye· enter the iake one 
to thr!3e months prior to spawning, move onto the beaches serviced 
by subsurface percolation two or three weeks before active spawn­
ing~ There is no evidence of sustained attraction to·surface flow· 
entering the lake in the vicinity of the spawning areas. Rate of 
subgravel flow, dissolved oxygen content of percolating ground-" 
water and gravel size compositions apparently assure a high-survival 
of spawn. Eggs planted under _controlled conditions eliminating . 
groundwater percolation suffered complete mortality. It thus 
appe.ars most probable that partial or complete cessation of ground­
water flow res~ltirig from increases in lake level occasioned by· 
storage for hydro-electric purposes may,, by eliminating the sensory 
attraction afforded thereby, rende~ the beaches initially un­
acceptable to spawners seeking specific water sources and most 
assuredly profoundly decrease their productive potential~ 

Unpublished data. 

I 

December, 1961 

_, 
... ._:. 
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. DEPARTMENT OF FISHERIES,, ·C~\NADA 
Fis_h- C~ ture Development Branch · 

- " 
Cooling-water Sup,pJ.l for theB,.C. El.~ctrig Qompany 

. ~al·-Electric Plant at Port Mann. 
I . 

To design an intake to prevent the entry of .juvenile salmon. 
in the cooling water intake on the Fraser River. · 

1957-59 •. 

: Near Port Mann. 

C.H. Clay. 

: International Pacific Salmon-Fisheries Commission. 
I • 

One engineer. 

: $200. 

A 55 

: Flat plate screens were designed by the consulting engineers, . 
B.C. Engineering Co. Ltd. The design_ was examined and 
approved as satisfactory for a diversion of up to 36,ooo,ooo -
gpd. , - -

Assessment _ : 

Reoorts : ' 

December, 1961 

_\ 



a 
Sub:1ect 

DEPARTMENT OF·FISHERIES, CANADA 
Fish Culture Development Branch 

: Beechwood Pam Fishm Entrance Experiment@, 
/ . 

Purpose : To.find the best entrance shape and flows to attract 
Atlantic salmon, shad, and gaspereau into the powerhouse 
collection gallery. 

Duration 1957 -.1960. 

Location · : Beechwood Dam, Saint John River, New Brunswick. 

!n....Qbfil'.8§ : R.R. Logie; K.E.H. Sinith. 

·cooperating 

'A .56 

Agencies : Fisheries Reseerch Board. of Canada, Atlantic Biological Station. 

Personnel Two biologists part time. 

Cos~ $1,000. 

Result§ : It appeared that shad entered the fishwSl' in greatest numbers when 
a deep, slow velocity .weir orifice is used at a location·remote 
from a turbine boil. Other species entered both these and standard 
entrances readily. · 

Assessment : 

!!.§12QJ:H : Notes on Shad Movements at Beechwood Fishwq, Saint John River, 
N.B. by K.E.H,· Smith, Manuscript Report, 10 pps., Dept. of 
Fisheries, Ottawa, Canada. 

December, 1961 
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DEPARTMENT OF !'ISHERIES, ·CANADA 
Fistl Culture Development Branch 

I. 

. : HWaµlfc M_odel StUa.y· of Pyp:tledge Louvu I~j;IJ.J.~tio,n.· 

To ~etermine the flow· conditions in the . regio~ . betwee~· ·the 
:tuture·int~e.ge.tesand the propoa~d louver installation 
and -~Q -design a suita1lle energy dissipat~on. zone to achieve · 
the: required smooth.~ow conditions approaching the_ louv~r· 
system. · · · 

:' February-Marchj·-1958 • 

·a ·Hydraulics' Laboratory, Department of Civil Engineering,. · 
UniverSity of. British Columbia. · · 

: M.J. Holden. 
. ) 

··A 57 

/ 

.f.ersonneJ: · : Engineer; technician~ 

Oo st : $4,.600. -

. Resul·t§ . 

Assessment 

Rej?Ort@ 

'\ ' 

, I 

' .. 

: A,l/10th~scale.m6del of the.present intake. ~tructure, en 
. eJtperimental stilling basin. are~ and the . proposed open channel , 
containing the louver structure was butlt in one or the ' ' 
laboratory flumes. Thr~ugh.trial and error 1method~ a s~tis~ 
factory.· stilling. basiri .design. evolved. The .. ~ddi t:i,ori of' fiow 
straighteners· downstr.~&m of; . the improved. stilling .bas1ri.,. gave .. 
sat~,sf actory ·approach r~ow. condition~ to the . louver inst~la.tion~ ·' 

: This model stud,Y constituted, a pe.i-t "or t.he overall louver . · "'' 
. inirestigation program. .These hydraulic studies. demonstrate4 
that satisfactory· loU,,:er approach flov conditions can be. .. ... 
e.chieved -by proper design~· No decision to instS:U· the louver · "' 
System has been made by the ·B.C. ~ower Commisdon"to da_te • .-

: ·The Fisheries.Problems Associated ·with the ~c,:>wer Development ·of· 
the Puntledge River, Vancouver Island, .B.C. Departme~t of.. . . 

· . Fisheries, Canada, 195.8. Mimeo Report M pp• 15 Appendices~· - ./ . . . . ' . 

December~ 1961 

\ 
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DEPARTMENT OF FISHERil~S, CJiNADA 
Fish Cul tura Development Branch 

tJydr~Ylic Model St~..o4 th~ ~t.l.ed~ioUY:ar BI~~~s, 

A 58 

To test the hydraulics of the fish bypass structure designed to 
meet the requirements ot the proposed louver installation for 
the Puntledge River :Power intake. 

·: April-May; 1958. 

~draulics Laboratory, Department of Civil Engineering, 
University of British Columbia. ' 

M.J. Holden. 

: Engineer. technician. 

I $4,100 • 

s The bypass design was based on the type developed by the u.s •. 
Bureau of Reclamation for the Delta-Mendota pumping station 
near Tracy, California, but diftera considerably in detail. · 
A_i-scale bydfa'lll.ic model of the proposed bypass was ·construct~d 
in a glass-sided laboratory fluine so that_f'low pa.tterns·within 
the bypass could be obaerved·uaing dyes and neutrally buoyant 
particles. Provision was m~de to measure water velocity.at 
eleven points within tµe b1ypass model. The main purpose of -the 
tests was to ensure that f'airl7 uniform approach velocities 
would be obtained throughout the full depth of tho bypass at all _ 
operating depths, ·and th~t. fl~v conditions ins~4e the bypass were 
non-turbUlent and velocities uniformly accelerated. A satisfactory 
bypass design was quickly evolved after some modification or the 
original guide vane design inside the bypass. Optimum bypass flows 
were also.established by observing the model behaviour• 

Assessment : No decision to install the louve~ system has been made by the B.C. 
Power Commission to date. ·These bypass model studies were very 
useful, however, during the design of the floor-type louver bypass 
for the Robertson Ore~k·Experimental Test Flume in 1959. 

Repory The Fisheries Problems Asao·ciated with the Power Development of 
the Puntledge River, Vancouver Island, B.a. Department of 
Fisheries, Canada, 195,8. 'Mimeo ·Report 44 pp. 15 Appendices. 

-0 December, 1961 
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Reports 

DEPARTMBNT OF·FISHERIES, CANADA 
Fish Culture Development Branch' 

.Qowichan Lake Committee. 

A'59 

To study Cowichan Lake and Cowichan River with regard to flood­
ing and erosion, and to consider such remedial work as deemed. 
necessary.to relieve these problems. The Committee was formed 
as a result of a reGommendation by the Comptroller of Water · 
Rights to the Deputy Min~ster of Lands and Forests, that a 
committee be est.a.blished to study Cowichan River and Oowi~han 
Lake. 

': 1958-1960. 

Qowichan River System. 

: L. Edgeworth (fisheries aspects). 

Water Rights Branch, Department of Agriculture, Village of 
Lake Cowichan, B.C. Forest Productso 

·: One engineer. 

: $600. 

From a thorough examination of both the Cowichan River and Lake, 
it appears that neither flooding or ~rosion are ,creating cr{t'ical 
qonditions in the area, with the possible exception of the lower 
reaches between the City of Duncan and the sea. The report or· · 
the Committee made_recommeµdations to the Provincial Minister of 
Lands and Forests regarding the removal of slash and debris from 
the Cowichan Rivar; the operation of the weir at.the outlet,or· 
Cowichan Lake by B.C. Forest Products; suitability of river 
structlires for providing adequate wa·t;erways; and the need for 
continuation of hydrometric and meteorological programs by the 1 

Federal and Provincial Governments. 

The recommendations of the Committee if carried out, would prove 
beneficial to the fisheries as well as other interests concerned 
with flooding and erosion in the Cowichan System. The work' of' 
the Committee was useful also in providing a better understanding 
of the problem~ and interests of the various agencies connected-_ 

, with the investigation. 

Preliminary Report Respecting Flooding and Erosion on the 
Cowichan River, Cowichan Lake Committee, December, 1959. 

December, 1961 
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Cooner a ting 

DEPARTMENT OF FISHERIES, .·CANADA 
Fish Culture Deve~opment Branch 

Q2oling-water SuppJ.y foLJillit.a.c. Electric Burr&l'.g 
Thermal Pie.nt. 

T.o design travelling screens to prevent the' entry of 
juvenile salmon into the cooling water intake in Burrard 
lrllet. 

1958-59. 

Near loco. 

C.H. Clay. 
/ 

Agenci~ _ International Pacific Salmon Fisheries Commission. 

Per~onnel Two engineers, one biologist. 

Qost : $300. 

Results Travelling band screens were designed by the c~nsul ting . 

A 60 

engineers, Balfour Beatty & Co. Ltd. The design was examined 
and approved as satisfactory. 

December, i.961 
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DEPARTMENT OF FISHERH::S,. CANADA 
Fi sh Cul t'1re Developlllent Bran oh . _ 

: ~rrigation Dive~sions by B. 0, Fruitlands. 

To design an_ intake to prevenii the entry of juvenile salmon 
into the irrigation· intakes on the Thompson and North 
Thompson Rivers~ · 

1958-60. 

Near Kamloops. 

L. Edgeworth. 

: Intarnat~onal PacifiQ Salmon Fisheries Commission. 

: One engineer. 

~Moo. 

: A low level screened intake and a high level rock filter 
intake were designed by B.C. Fruitlands for both the 
Thompson and the North T.hompson diversions. The Thompson· 
River intakes were approved as satisfactory for the di­
version of 20 cfs and the· North Thompson intakes for 10 cfs. 

: , I 

Decembar,.1961 

A 61 
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Reportp 

DEPARTMENT OF FISHERIES, CANADA 
·Fish Culture Develqpment Branch 

: Design of Fishways ang Other Fi§h Passage Facilitte@2 

A 62 

To describe presently used methods for designing fish passage 
facilities at dams, and for designing fish screens,· fences, 
barrier dams, artificial spawning channels, etc •. 

1958 to 1961. 

: Vancouve~, B.C. 

1 C.H. Glay. 

: Fisheries Institute, University of B.C., F.A~O., and Fisheries 
Agencies in various countries. 

: One engineer~ several engineers.and dra~ghtsmen part time. 

: $10,000. 

: Described in· text. 

• • 

: Text entitled "Design of Fishwqs and Other Fish Facilities",. 
by C.H. Clay. Available fr9Di Queen's Printer~ Ottawa. Cat •. 
No. Fa. 31-1961/l. . · 

December; 1961 



\ 

Subjec:t . 

PtirpoBe 

Duration 

l!ocati.on 

·rn charge 

Cooperatln_g 
Agencief;! 

Personilel 

Result§. 

. ·. 
DEPARTMENT OF· FISHERIES, ·C&!ADA. 
·Fish Culture Developme~t Branch 

Louxer_9JJ.Jging Tests a,!;_the Robertson CI§.fili: Ex~erimen~al 
Teet Flume. 

A 6.3 

:··To .test the effectiveness of louvers for ·guiding downstream 
migrant sockeye end coho sinolts . .t'rom the intake or th~ 
proposed Stamp ·River ~ower Development. · 

: Construction - 1959 •. 
.. Testing - 1960, ·1961·, · continuing. 

: Test Flume located on Robertson Creek, 12 miies N.W. of. Alberni, B.o. 

: K. c. Lucas. 

:-

: Biologist, engineer, 3 technicians, and 3 casuals. 

: Capital cost ot basic test flume-$72,000. CFfsb CUlture.Br. $48,500.) 
. · (Fisheries Res.Ba. 2.3, 500.) 

Capital cost of louver t~st appurtenances - $12,200~ 
Operating costs, 1960 tests · ·- 20,000. 
Operating c~sts, 1961 tests ·. ~ ·20,500 • 

. : 1960 tests wer.e conducted in a lo-root .flume ·width with. the louver 
bypass ·width .fixed at six inche·s •. Variables. tested. were' approach 
velocity, bar spacing arid·cololir.of. louvers. Two louver lines in 
tandem were also tested ... Results from 1960 tests were' incenclusive 
in assessing the effici~ncy of louvers for this location,.but served 
as valu.able preliminaij ~ackground· for a comprehensive test program 
in 1961. The bypass.· width was mo.de a variable in: 0tbe 1961. tests . 

·and the flume width of 20 feet was used. ·other variables tested 
in '1961 were: illumination, approach velocity, bypass acceleration. 
and bar spacing. Results showed that the louver prin~iple works 
with·up to 96% efficiency for sockeye smolts and 95% for coho smolts, 
providing the bypass is ~dequate. The data cle$.rly points·up the · 
importance of providing optimum bypass conditions in order to 
reBlize. the full guiding. potential of louvers~ · · •· ·. . .. 

Assessment On.the basis of the Robertson Creek tests,' a: iouver deflector would· 
be acceptable .for screening the proposed Stamp River intake if it 
incorpoi:_ated the £,ollowing features: convergence of the· louver line. 
a~ an angle of up to 15° towards a well bypass location, approach 
velocity no greater than 4·teet per· second,: bypass acceleration in 

.·the order of·l40fo· of approach.velocity, bypass width of 18 inches, 
2~inch louver bar spacing and no ~tificial illumin~tion or cover. 
Further tests to improve a louver bypass are contemplated in 1962 
and 196,3. · · 

Reports : .Ptiblication being prepared. 

December, .1961 
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DEPAR.'I'MENT. OF F'IdHERIES, CANADA 
Fish Culture Development Branch 

Artificiai S~awning Channel at Robertson Creek. 

A 64 

To provide facilities for applied research on the solutions for 
fij:isl:ieries p'.rolUems· associated 1 with the Somass' R,iver system hydro­
ellectric power··development,. and: at the same time to institute· a: 
:Vfsheries .devetopment p~oj~ct for pink, coho and chinook salmon1 
in· the Upper Somass River system. 

:: Project in partial operati:on: by Oc·bober, 1959. 
AIJl major· facilities operai;ional since October,, 1960. Continuing. 

f Robertson Creek is eleven niles N.W. of Alberni, B.C. , 

:: K. C. Lucas~, D. Nacll:innon. 

I 

f VfacMillan, Bloedel & Powell River Ltd • 

2'1':iologists, engineer,.2 technicians,-casuals. 

Capital cost of project including camp (1959-61) · - $303,100. 
Estimated operating cost per year (incl.salaries) 60,000. 

The spawning channel occupies the total 4200-foo·t; length of Robertson 
Creek, which flows as a seqondary outlet of Great Central Lake into 
the Stamp River. A spawning area of 81 000 square yards has been 
provided in three sections of the creek divided by drop structures 
which allow sonie variation in the hydraulics of each section. The 
channel.cross section is tr~pezo;i.dal with a bottom width of .35 feet. 
Flows in the channel are r 1agulated by valves at the Robertson Cre'ek; 
control dam, with normal flows of 100-150 cfs provided for spawning 
and a maximum flow of 250 cf~ possible. Spawning gravel sizes range· 
uniformly from a minimum ·o.t' i inch to. a maximum of 4 inches. 
Special fa.cilitie~ at the mouth of the channel allow for trapping 
and transporting migrants .to any desired section of the channel. A 
large fishw~ observation :room is also pro~ided for experimental work; 

This project provides a natural fish cultural laboratory where both 
research and development p:'.'ojects can be implemented with great 
advantage. Biological pro1~rams to date include three pink s~mon · 
eyed-egg transplants: 1.6 raillion in 1959, 0.7 million in 1960, and· 
5.0 m'illion in 1961. Aduli; pink salmon returns fr.om the 1959 piant 
(which had 95% egg-to-fry survival) were 119 to Robertson Creek and 
.33 to the parent Stamp River. In 1961, 222 chinook and·653 coho 
spawners were transplanted to sect.ions of the channel and their 
distribu·t;ion, spawning site charaoterist,ics, etc. were studied. 

I 
I 

1. The Robertson Creek ;Spawning Channel, K.C. Lucas. The Canadian 
Fish Cul turist, No. ;27~ August, 1960. 

2. A Successful Transplant of Salmon Eggs in the Robertson Creek 
Spawning Channel, D. · MacKinnon. The Canadian Fish Cul turist, 
No. 27, August, 1960~ 

Decei:nber, 1961 
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DEPARTMENT OF· FISHERIES, CANADA 
Fish Culture Development Branch 

A 65 

1 · Semour Rivf)r Water §utmJ.l!: for Greater Va.ncouv_er Wa.ter 12il't:tict. 

:- To. study the.fisheries problems posed by the reconstruction of 
the Seymour Falls dam, and an accompanying exp~sion of the . 
water diversion facilities; and to· advance re,comrnendations tor·. 
fisheries protection. · 

: 1959-60. 

: Seymour River below Seymour Falls, North Vancouver, a.c. 

a R. N •. Gordon. 

Qooperating 
~lea t Fish and.Game Branch' B.Q. Department ot~·Recreation and 

Personnel 

Resyl.ts 

.Assessment 

Conservatio~. 

' -

1 One engineer., one technicie.n. 

: $1, 500. 

- : Reconstruction of the dam situated on the crest or Seymour Falls 
· does not in itself'· constitute a fieheriee problem, because ·. · 
Seymour Falls.is.the upstream limit or migration. However, im­
poundment_or water behind the· dam and diversion .of water from 
the reservoir could reduce residual flows downstream from the . 
dam to a critical level insofar ·as the fisheries interest is 
concerned. For this reason, now records obtained s.ince 1927 
were subjected to a detailed study, and .as a.result a.schedule 
o~ flow requirements for £isheries purposes was drawn up. It 
has since been accepted by all par-ties and is now in effect. 

. . 
: Prior- to reconstruction of the dam, there was no-agreement -re­

garding minimum flow.require~ents below the-dam, and the dis­
charge records show that tlows. of a far lesser magnitude than 
those contemplated by·the current agreement have occurred in · 
the past. - For this reason, it is believ~d that the schedule 
·of fiows DOV in effect Will adequately safeguard the fi~heries. 

_ Observations to date have indicated that adequa~e tlows are 
being maintaine_d. · 

:· Unpublished data, Department of Fisheries. 

Dece~be;r, 1961 
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DEPARTMENT OF FISHERIES, CANADA 
Fish Culture Development Branch 

A 66. 

: lag~litie@ for Anadromou§ Fish.~§§Jll_§.g~oggy Prgjs(ct~ 

: To investigate the problem of providing for passage of anadromous 
fish, chie.fly Atla.ntlc salmon, through the dams forming part or 
the proposed Passamaquoddy Tidal Power Project, and to suggest 
facilities required. 

: 1959-60. 

Vancouver, B.C.~ Seattle, Washington, and St. Andrews, N.B. 

Milo C. Bell and CeH. Cl01. 

1 U.,S. Fish and Wildllfe Se!"'1d.ce and l~isheriea Research Board 
of Canada, Atlantic Biological Station. 

2 engineers part time. 

: $1,000 • 

: FaciU:tiea were suggested for passage of Atlantic aelmon at the 
proposed project. 

1 No decision to proceed with the Passamaquoddy Project has been 
made to da;te$ 

Milo C. Bell and C.H. Clay11 1960. Facilities for Anadromous 
Fish Passage, Passamaquoddy Project. Journal Fisheries Research 
Bo~d, Canada., l"/ (~.) o 

December, 1961 
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DEPARTMENT OF FISHERIES, CANADA 
Fish Culture Development Branch 

City of_!lgerni Water Supply, 

To design screens to prevent entry of juvenile salmon 
into the City of Alberni water supply intalce on the 
Somass River. ' 

1959. 

Near Alberni. 

•. L. Edgeworth. 

1 Engineer •. 

I $200. 

Removable flat plate type screens were designed by the 
consulting engineers, Associated Engineering Services Ltd. 
The design was examined and approved as -satisfactory for 
a diversio~ of up to 2,000 gpm. 

z No .formal assessment, but routine inspections by Fishery 
Officer indicate screens operating satisfactorily. 

: 

December, 1961 

A 67 
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.DEPARTMENT OF FIS~RIES, CANADA 
Fish Culture Development Branch 

: Water SuPJ2lI to Paper Plan..k..Ql MacMillan, Bloedel and 
~owell River Ltd., on Al}nacis Island. 

i To design screens to prevent the entry of juvenile s~mon 
into the wa·ter supply intake on the Fraser River. 

: 1959-60. 

Near New Westminster. 

C.H. Clay • 

International Pacific Salmon Fisheries Commission. 

One engineer. 

$100. 

Removable flat plate screens ori a floating barge were designed 
by the consulting engineers, Sandwell and Company Ltd. The 
desien was examined and approved as satisfactol'7. 

· December,. 1961 
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. DEPARTMhNT OF FISH:C::Rn;s' Cill:ADA 
Fish Culture· Development Branch 

. . 

A 69 

Purpose To investigate the feasibility and cost of a large-scale expertmental 
moving-element apparatus for guiding doi.mstream migrant salmonids 
in relatively deep bodies of water with low velocities. 

Duration 1958-59. 

Location Great Central Lake and Nimpkish Le.ke, B.C. 

In Ch,grge K. C. Lucas. 

Cooperating 
_!E§..ncies :' Pacific Biological Ste.tion of the Fisheries Research Board. 

Personnel One engineer and two student.s. 

Co~t :J54, 800. 

ResY.].ts The objective of the investigation was to examine the fea.sibility 
of testing a deflector in .the order of ten times the size of the 

·hanging-cable deflector successfully tested at Lalcelse River (1955) 
and Port John (1956) by the Fisheries Research Board o:f Cana.da for 
guiding sockeye and coho srnolts. 

Surveys for possible test sites were carried out in 1956 and 
the outlets of Great CentrHl Lake and Nimpkish kiJce were found to 
be suitable location·s from t.he point of view of av'ailabili ty of 
fish and the physical properties of the site. 

In 1959, Swanson, Wright and Co. Engineers Ltd. were retai.ned 
as consul t;ants to conduct preliminary design studie·s to a point 
where general feasibility of the preliminary design from structural, 
mechanical and electrical f\tandpoints were.assured and reasonably 
accurate estimates of dete.i1ed engineel,"ing and construction costs 
could be prepared. An experimental deflector that was 600 feet long· 
and 40 feet deep using extruded aluminum shapes for deflector elements 
was designed. The design wns otherwise generally similar to the · 
smaJJ.-scale unit tested a.t Hook.nose Creek. Estimated cost of the. 
large-scale experimental deflector was ~~188, 000. 

Assessment Tests conducted by the It'isheries Research Board of Canada at Lakelse 
River and Hook.nose Creek baye demonstrated that .a small-scale de.:._ 
flector of this type is qi.1ite effective in guiding sockeye and coho 
smolts. However, these restQts cannot necessarily be extrapolated 
directly to large"':'scale applications. The large-scale experimental 
deflector was designed to a preliminary stage to ensure the engineer­
ing feasibility of such a design. Biological testing will be under­
talcen when a possible application for this type of deflector is apparent. 

Renorts Research on Guiding Young Salmon at Two British Columbia Field Stations, 
J .R. Brett and D.F. Ald~rdice. Bull. Fish Res.Ed. Canada, No. 117..,·1958. 

Report on.Preliminary Design.and Cost Estimates of Experimental 
Migrant Salmonid_ De·flector, Swanson,. Wright & Co. Engineers Ltd. :f,'or 
the Department of Fisheries of Canada. September, 1959 (Mimeo). 

December, 1961 
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Purpose 

Duration 

·· Location 

DEP1;RT1£NT. OF FISHERIES, CANADA 
'Fish Culture ~evelopment Branch 

: ~~dy·or Delta Hy~cs Associated with Sockeye Be~~·spaY!ll~ 

A 70 

. t To qetermine :the hydra~:i,c and. geolo·gic fact.or;:i associat.ed wi~li the· ~e-. 
lection of spawning sites by. beach spawniilg.sockeye salmon, to predi9t 
the probable effect on :the beach spawn~ng population of the proposed 
_power .development on Great Central.Lalce,. and to assess the feasibilit1 
of artificial spawning beaches ·as a possible. solution t9 ·the_. problem• . 

19'59 continuing. 

:. Great Oentra.J.. ·La.lee~ Varicouv-e·r Island, B.:C~: _ 
,• 

'In Chp.rge· ': K.C. Lucas, P. _Ryan,. F.C. Boyd •. 
·Cooperati!!g 
Agencies .. · 

·Personnel 

·cost. 

: 

J One engineer, one b:f.ologist, 

. : Capital costs. - (1959-61) 

. . . . 

one technician.. · 

.$170,100. 
·. . . :Operation ·cos.ts during 1961 '"!' . 7?000,. 

Results : In 1959 an artificitl·spawning·peach,measuring 50 ft. by 100 rt. and-ex-. 
.. tending from 10 to 60 feet below w;:i.ter ··surface was. succe'ssfully con-. . 
.. stru9teci . on ·a sec~ion of Forestry ·camp Creek alluvial :f $ only spor- · 

adically util:i,zed by spawing salmon. During sockeye· spawning in 1960, 
a percolation rate of j/100 gpm per sq. rt. ( 50 gpm total) wa;s applied to .. 
the artificial beach through the Underlying network of perforated plastic·. 
pipes. Despite the fact that between.2)00 and 45oo_gpm or flow·wasper..:.• 
colati~g from other parts of t~e delta,. principally 1200 ft. ea;st of. . 

, the a.rt.ificial beach,· several dozen sockeyc spawriers weire observed· holding . ·. 
over the deep p6rtion of the· artificial. area,· and sever.al redqs· 't-tere · · 
later located~ Avere.ge survival of basket plants of. eyed soclceye- egg3 . · 
in .the artificial beach wa.s 98%.. · · '. . · · ' . 
. . In 1961, control of the stream source of percoiation for the _dE!lt~ 

· ·was .effected by. the construct.ion of : a 48~foot high ·.concrete. arch darn on 
bedrock at the upstret~m · .~md of the. alluvi!3]. ·fan. All stream flows :UP• to . 
165'.cfs are intercepted at the dam· and diverted to the lake· via a 42 11 

· diamet.er pipeline 1800 feet long. . These l.iorks eliminated the major source. 
or. ground water percolation in the f~ 0~xcept from heavy ·rains .. Fi~e deep 
holes drilled into t~e delta C!-Ild provided with per:orate.¢1 casing's allow 
the measurement· ·or wa·~er .table fluctua:~ions, ·subsurface temperatures and 
.ground wate-r coriductivity •. A groun.d water piezometer was. modified to 
detect". and measure subaqueous· per.colation on the delta. front. · ~ 

Aft~r closure of the 'diversion dam In· August of -196i, wate~ .. • table . 
·levels in .the .delta: l!)wered considerably an(!. percolation rates in nat,µral 
spa\>ming areas fell tO a very low level. · Co:p.siderable. numbers ·or ·sockeye 
congregated at the artificial beach during October and November-Eµ14 50 
to 100 fish spawned there. . The .majority of· sockeye moved to the natu~al- · 
sPa.wn:i.ng. areas. after heavy ~ains j,ri lat·e November increased nat'IJ..ral 
percolation '.to pre-diversion levels. · · : · · · · · · · ·. · · . . ·. , . 

. With further studies it is hoped to predict the effe~t on Great Cent~B.1. 
Lake . sockeye beach spawning·· of a· change in. lake ·levels by .the proposed ·. . 

. ~Stamp River. power development. A possible· solut:i..on.'to problems which· may ... 
occur would. be artificial . spawning bea.che~ such as the one presen_tly. 
under stµdy. · · · · · 

i ~~ be prepared. 
.• 

: r. . '. :; 
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DEPARTMENT OF FISHERIES, Ciu~ADA 

Fish Culture Development Branch 

Chase Waterwork~ District Wat~9upply In·Gake~ 

To design an intake to prevent the entry of juvenile salmon 
into the water supply intake on the So,uth Thompson River. 

1960-61. 

Near Chase. 

L. Edgeworth. 

International Pacific Salmon Fisheries Commission • 

One engineer, 

: ~P.300 •. 

• . 

A flat plate type screen was designed by the consulting 
engineer, M.L. Wade. The design was examined and approved 
as satisfactory for a diversion of up to 1,000 gpm •. 

December, 1961 

) 
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Subject 

Purpose 

DEPARTMENT OF FISHER!~, CANADA 
Fish Culture Development Branch 

·c;tx of Prince Rupert Water Sup12ly. · 

: To design screens to preve~t the entry of juvenile salmo~. 
into the City of Prince Rupert water supply intake on 
Shawatlan Lake. 

: 1960-61. ( 

Location Near Prince Rupert. 

In Charge · L. Edgeworth. 

Qooperg.ting 
Agengies · : 

Personnel a Engineer. 

Cost : $100. 

~ports 

Removable flat plate t;Ype 'screens were designed by the 
consulting engineers, Associated.Engineering Services ~td. 
The design was exa.min~d end approved· as satisfactory for . 
. a diversion or up to 4,000 gpm~ 

December, 1961 

A 72 
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DEPARTMENT OF FISIJERIES1 CANADA 
Fi~h Culttire Development. Branch 

~ Supply to Dow Chemical PlW,!t on Tilbur_y Islan~ 
. . 

. : To design screens to prevent the entry of juvenile salmon 
into the water supply intake on the Fraser River. 

1960-61. 

: Near Ladner • 

· : C~H. Clay. 

International Pacific Salmon Fisheries Commission. 

One engineer. 

: $100. 

Removable flat plate type screens were designed by the 
consulting engineers, Phillips, Barratt and Partners. 
The .. design was examined and approved as satisfactory 
for a diversion of up to 7,800 U.S.gpm. · 

Assessment i 

Dc;icember, 1961 
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'DEPARTMEN't'oF FISHERIES, CfiNADA 
Fish Culture Development Branch · 

. ' .· ' 

A 74 

- ,· 

To dete~ne· the-fisheries· proble~s associated with a proposal· 
t'o ·.divert .watel" from. the· l;.ower Gold River -to a pulp mill to·· · · 
be situated, at the mouth of the river on Muchalat Arm; and t5>·. 
recommend fisheries protec·~ive measures~. 

:· '-1960. Cqntinuing. 

: Gold. River, dis.char.ging' into Much&lat Arm1 Vancouver Island, ~.c . 

C.ij. Clay~ R.E. M~Laren. 
. " 

Coorierating _ 
.Agencie..s: . : F~ish and Game Branch, :B.(J. Dept •. or Re~r~ation and Conservati'on.-

·Personnel 

Cost 

Result!! 

Reports· 

., '• 

. · 1 ·Engineer,". bi~logist, ·technid.~ns.: .. 

. I .. $1, 5a°O. ·' 

: The Tahsis Company p~oposes to con_etruct a· pulp. mill, on the. . 1 

shores of Mucha.lat Arm,· which would draw ~~tertrom the Gold 
River ·Via: an .. in'te.ke located ju~t .. upstream from tidal waters • 
Sp~wn;J.ng ground surveys_·have ·indicated tha1; the' diversion would -
not have a det~imenial effect on spawning below tlie intake . 
U' certain· minor precautions are .. observed~ Studies of ·available . 
discharge :rec'or~s have suppo'rted this conclusion and it· is· ' .. · .. 
believed that: it the ·intake is adequately ·acreen_ed, no fisheries ··. 

· , . problems _will resul ~~ ·. . . .. . · · · · , .- · 

:·· The~e ·has, as yet,: ·pe~p .no: aririo.~cement a~" 1;0 ·whether- or' not. 
~his proposal will be-implemented.: Howev~r, the.Company's 
engineers have ·already deuigned .a ·plant intelce· .which complies .~ . _, 
in 'all respects wit~ ·the '11tandard!3 laid .down for· fisheries· . 
·protection,._ and no ·problent"a: ar~ anticipated if' the .. development' 
should be initiated. · ' · 

/ - ' 

: . _Unpubf.ished · di;i.ta. 

December, · 19't>l 

-' .. 
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DEPAR'fHENT' OF FISHERIES,- CANADA 
Fish Culture Development Branch 

Wat~r SupvJ.z for a. froposed Pul.J2 Mill at Union B~ 

A 75 

To determine the fisheries problems associated with a proposal 
to store and divert water from the Tsable River to a proposed 
.pulp mill at Union ,Bay; and to recommend fisheries protective 
measures. 

s 1960-61. Continuing. 

Tsable River, near Fanny Bay, B.C. 

R.E. McLaren, R.N. Gordon. 

Fish and Game Branch, :B.C. Dept. of Recreation and Conservation •. 

Engineer, biologist. 

1961 - $200. 

: Canadian Collieries Resources Ltd. propose ·to construct. and operate 
a pulp mill a·t Union Bay. Application has been made for walier 
licenses which would permit storage of water in Pou m· Lake in' the 
headwaters of the Tsable River, and diversion of water from the 
Tsable at a point approximately three miles from the mouth. · 
Since coho, chum, and pink salmon, and staelhoad trout utilize 
the lower six miles of the river, preliminary assessments show 
that the proposal, if and when it is impleme,nted, could.pose 
several fisheries problemu. Specifically, these are; ensuring 
that-adequate flows are maintained in the river, screening of the 
intake, and provision for fish passage at the point of .diversion. 
Studies of these problems will be continued as basic data re-

. garding bot.h the fisherieu resource and the proposed development be­
come available. 

The Company apparently ha:.: not yet, reached a decision as to 
whether or not the proposod development will be undertaken. 
However, in the event tha.1; an affirmut.i,ve decision should be 
made, colleo"tion of basic data concerning the fisheries of the 
system is continuing. · 

: Unpublished data. 

December, 1961 
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. . ~· ' ' A 76 

-DEPARTMENT OF FISHERIES, Ci\NADA 
Fish .Culture Development Branch · 

• I ' ., 

~ll..V - cJ.-.rumiP.g operation, Shyt.1~1a12 FaJJ,s Ppiror Dev§lopmeni( •. 
I 

To ~alyze a B..c. Power Gonuµissio~ proposal to sluic~ silt · 
dep6 si-ts rr·om the. fore~ay ··of · the . Shuswap Fall's -p0wer,. dev:elopment; . 
and to recommend prqcedures and ·precautions which would s'afeguard o 

the fisheries interests. · · · · 
/ 

·: 1960-61. Continuing. . 

: Shuswap River, between Mapel Lake and ShuE.lwap Falls,
1 'neai- · 

Lumby, B.G. . . . .. 
. I . 

: R.-N. Gordon;. D. MacKinrion. 

: -One- engineer; one biologist, one technician. 
. ' . ' ·~ -

$,1,200. 

: By the fall of 1960, silt' and.debris accumulating over the year$_~­
in the forebay of this pl.E!llt, h8.d'rea.ched El. level'where it r.~ 
portedl;y constituted a threat to the. plant machinecy~ The · _ .. 

. Po\1er. Commission 'proposed to remove_ this material in -the ·spring 
of· 1961, ·by emptying tlie foreb~- ,of all. wate:.;, arid, b;y ·me.ans. -of· 
alternating "-cutting" and "flushing" flows, controlled by an· 

.upstream storage dam, silt and debris.could be removed by":' 
. dfaulicall;y through two lov-level sluiceway:s in the, dam. This 

" · . proposal· pose<:! two poQsible threats to the fisheries resource.\ 
Siltation of coho and spring spa.lming beds downstre~ from .tb,e, · • 
dpm was a very real pcissibility, _as was the reduction in -r1ow •. · 
For tq.is reason, err orts were· maj.e to have ·.the · ;opera~ion s~hedule_d 
tor a period after emergence fro~ the ·gravel, :but· flotor' conditions 

-exp~cted at tb,at_ time 9f year were not COU1patible with· the·_pro"."' 
p6sed .operation. In v_iew of . the urgency with which the Power 
Commission.viewed the .situation, ·the operation w~s allowed to· 

' proceed on schedule with. fisheries observers at' the site. ' . . . 

i While heav;y siltation was noted in the slow-moving reaches 
of the river~ the main spawning areas' did riot appear to' be. 
seriously atfected. Test samples of coho _and spring redda 
indicated.normnl-survival. · · 

: 

_December, 1961 

_, 
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': - DEPA.RTimNT. OJf' FISHERIES, CANADA 
Fish Cul tur.e Development Branch 

. . ,. . - . '. 

- . - I • II 

: -,Mi;ll Water· Supply for· Noranda Mines Ltd, 
; . 

-: ·To desi:gn screens to preve??-t th~ ·e~try or.'- juvenile ·salmon· . · 
int() the mill water supply on the Toq.ua.rt· River. .. . 

~ 

: 1961. . ' ' 

:·Bark:leY SoU.nd •. 
' ' 

; .:L.· .. Edgeworth. 

.. .. 
·: One engineer, ·one biologist.·. 

• • 1 • 

. : $100. 
.I 

: Removabl~ flat pl~te type. screens w~r~ designed .. by the· 
consul ting . engine.era, . Wright Engineers Ltd. The design '· 

·. Wll,S examin~d and approved as Satisfa~tory for a dive:i;-,si~>n . 
of up to·2,500 gpm • 

. t. 

-
'• 

. ', .. · ~~ 
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Duration 

Location 

Qooperating 
,agencies 

Results 

DEPAR'fHii;NT OF FI3Hl~iUES, CA.'t\J'ADA 
Fish Culture Development Branch 

Moricetown Falls Hydro-Electric Pow!3r :Pevelopment. 

A 78 

To assess the fisheries problems associated with a proposal to 
develop hydro-electric power at Moricetown Falls on the Bulkley . 
River; and to determine what fisheries protective devices will 
be required. · 

1961, continuing. 

Moricetown Falls on the Bulkley River, near Smithers, B.C. 

R.E. McLaren, R.N. Gordon. 

Fisheries.Research Board of Canada. 
Fish and Game Branch, B.C. Dept. of Recreation and Conservation. 

Engineers, biologists, technicians, and casual field assistants. 

1961 - $17,000. 

When the B.C.· Power Commission served notice of this proposed 
development in January, 1961, the fisheries agencies expressed 
grave concern with respect to the important runs of .sockeye, coho, 
spring and pink salmon and steelhead trout which could be seriously 
affect.ad by the development. The Power Commission was advised that . 
several years of study and data collection would be required before 
the fisheries problema inherent in the power proposal could be · · 
evaluated. The Power Commission then suggested that power deyelop­
ments on the ·Fulton and Pinlrut systems (q.v.-pp.A 79 and A 80) 
tributary· to Babine Lake, would constitute suitable stop-gap deyelop­
ments pending completion of the fisheries studies. In view of the 
import.ance of all of these systems to the fishery, a comprehensive 
study of the fisheries problems associated with all three pro-
posals was initiated in the spring of 19<$1 and is still continuing. 
Data concerning the magnitude, timing, distribution, etc. of the 
spawning migrations was collected this year, as was similar data 
relating to downstream migrations. Other related factors such as 
temperature and discharge were carefully recorded; and preliminary 
engineering studies were initiated. It is contemplated that all 
of these studies will be continued in 1962. , 

When sufficient data has been collected and details of the power 
development are made known, reconnnendations for fisheries pro­
tection will be developed. 

Unpublished data. 

December, 1961 
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Cooper§, ting 
Agencies 
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Results 

Assessment 

DEPARTMENT OF FISHERIES, CANADA 
Fish Culture Dev~lopment Branch 

Fulton R~yer Hyd~o~electric Power Development. 

To assess the possible fisheries problems posed by a proposal 
to develop hydro-electric power on the Fulton River; and to 
recommend fisheries protective measures. 

1961, continuing. 

Fulton River, tributary. to Babine Lake, near Smithers, B.C. 

1 R.E. McLaren, R.N. Gordon. 

Fisheries Research Board of Canada. 

A 79 

Fish and Grune Branch, :B.C. Dept. of Recreation and Consen·ation. 

Engineers, biologists, teclu1icians, and casual field assistant~. 

: 1961 - $7,000. 

The B.C. Power Commission proposes to develop the hydro potential 
of this system by damming the outlet of Fulton Lake to create a 
storage reservoir, and divert flows from the Lake to a powerhouse 
to be located at the base of the falls, which is impassable to 
migrating fish. ·superficial assessment of the proposal reveals 
no direct threat to the fisheries of this stream inasmuch as the 
power development would be located upstream from the spawning. 
grounds. However, in vieu of the importance of the Fulton to the 
fishery ( 20% of the SkeemL sockeye run) it has been deemed necessary 
to study all aspects of the proposeJ. to ensure that the fisheries 
will be maintained. In .1961,thereforo, a comprehensive program was 
init.fa.ted to collect data regarding water quality; tempera·~ure; 
discharge patterns; timing, distribution, and magnit.ude of the 
spawning migration, etc. These studies \fill be continued in 1962 
as all of these factors wU.l be of import.ance whenever it becomes 
necessary to decide whe·l;hor or not the proposal can be implemented, 
and if so, what pro·t'3ctiv~1 measures will be required on behalf of 
the fisheries interests. 

: When sufficient data has been collected and the details of the 
power proposal are revealed, recommendations for fisheries 
protection can be advanced. , 

Unpublished data. 

J 

December, 1961 
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I 
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Coo~ating; 

Agenci~s 

Personnel 

Assessment 

DEPAR.Ti•Il!;NT OF FISH:2;RIES, CANADA 
Fish Culture Development Branch 

~t (15 - Mile) Creek H;ydro=Elect:rig_fower Develo2mentt. 

A 80 

. : To assess the fisheries problems associat'ed with a propos.al to 
develop hydro-electric power on Pinkut (15 - Mile) Creek, tri­
butary to Babine Lake; and to recommend protective measures. 

1961, cont.inuing. 

·: Pinkut Creek, tributary to. Babine Lake, near Burns Lake, B.C. 

R.E. McLaren, R.N. Gordon. 

Fisheries Research Boo.rd of Canada. 
Fish and Game Branch, B.C. Dept. of Recreation and Conservation. 

Engineers, biologists, technicians, and casual field assistants. 

1961 - $5,000. 

The B.C. Power Commission hydro proposal envisages the con­
struction of a low dam at the outlet of Taltapin Lake to create 
a storage reservoir, and the diversion of water from the lake 
to a powerhouse to be situated at the base of a falls, which.is 
impassable to salmon. This proposal and its related fisheries 
problems are not unlike those associated with.the Fulton River 
proposal (q.v.-pp.A 79), and since the latter is given higher 
priority by the power agency, fisheries studies in 1961 were con­
centrated accordingly. Nevertheless, certain basic data regarding 
escapement and distribution of spawners was obtained at the Pinkut 
in 1961, and thermographs were installed to record water tem­
peratures. A water level recorder was installed for measuring 
river d_ischarges. These studies will be continued in 1962. 

: If either the Moricetown Falls or Fulton River power development 
is undertaken, development of the Pinlrut site would not be 
required before 1970. .For this reason, present studies are being 
concentrated on the former sites, although certain basic data 
collection has already been initiated at the latter. These 
studies will be intensified if the power agency should place new 
emphasis on the-Pinkut as a power site. 

Unpublished data. 

December, 1961 
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DEPARTMJ<::NT OF FISrtERD~S, CANADA 
Fish Culture Development Branch 

A 81 

:'To assess the environmental requirements of rearing underyearling 
coho salmon with specific reference to the effect of reduced flows 
from hydro-electric development on .the rearing capacity of streams. 

1961, continuing •. 

Experimental Rearb.g Facililiies are adjacent to a portion of the 
Robertson Greek spawning channel, near Alberni, .B.C. 

D. MacKinnon, C.P. B.uggles, K.H. Kupka. 

Biologists, engineer, technicians and temporary field assistants. 

Capital cost of facilities (constructed 1959-61) 
Design and construction overhead (1959-61) 
Operating cost, 1961 

~~50, 500. 
6, 000. 

15, 700. 

A unique experimental facility has been provided.to study the 
environmental requirements for rearing underyearling coho salmon. 
The facility has been designed so ·that a variety of natliral .. 
stream conditions can be simulated s:i..mult9.Ileously in a system. 
of parallel channels for comparative-type exneriinents. Most 
of the major stream environmen~al variables ~an be controlled · 
and measured in the experimental area. Experiments were 
initiated in 1961 to assess the approximate natural holding 
capacity of the channels. It was found that a four-foot deep 
channel had about the sa;ne fish ·capaci·ty as a one-foot deep 
channel, viz. two to three fry per square yard of bottom. The 
coho fry reared in the deep channel showed more growth than 
those in the shallow channel. · 

The establishment of suitable flows for rearing of underyearling 
stream resident salmon and trout has been a major uncertainty 
in diversion-type hydro-electric and water supply developments. 
This is the first major program designed to provide answers 
to these problel_lls which are so prevalent Jn British Columbia -
water-use projects. 

The Robertson Greek Spaltming Channel by K. G. Lucas. The Canadian 
-Fish Cul turist, No. 'Z7, pp 1-25, August, 1960. 

December, 1961 
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FISH AND GAME BRANCH 
Department of Recreation and Conservation 

B 1 

~'QjfJrl fil!.~~rnn~.~Ji~he-i:·iera in l1~taining Trout Pouulat;j,ons in 
L~. 

Pu~ : To estimate the contribution of hatcherY-reared trout to existing 
nature]. populations in lakes. 

!hu:~iJ.Jm Continuing. 

Locat1.Qn : Paul Lake, near Kamloops, Britim Columbia. 

ln-Q.h,a::i;:g,§ : R.G. McMynn and P.A. Larkin. 

Cooperating 
. A&~~ : Institute of Fisheries, University of B.C. 

Pe~ : Creel census crews intermittent., 

Cos_:t ~~2000 annually. 

Ilesul tJl Creel census records show that up to 50Jb of trout stocked in one. 
year may be taken by anglers in the year following. Trout must be 
reared for one year before they can contribute a high percentage of·· 
the catch following release. Planted fry do not contribute ,greatly · 
to the sport fishery in lakes where any species of compet~tive and/ 
or predator species cohabit with trouto 

A.aae.a.sm.en:t The purpose of the study is to assess the economic and biological 
factors involved in maintaining or supplementing trout stocks with 
hatchery reared trout., · · 

. REID.Orts : Interval reports, Game Commission, typed. 

I 

July 1, 1957 
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"FISH AND GAME BRANCH 
Depart11J,ent of Rec.reat~on and .Conservation 

•'. 

• : ·· Trout Li!k~ Study. 

.' 
B 2 ,. 

: To assess. the effect~ on fisheri.es of ~rop~sed We~t Kootenai- .-· · 
. y.rater storage project at Trout Lak:e. · ·' \ · · 

!2.Yratign ·. : 1949-1950. 

1
· ~ · : .Trout Lak~ and assoc:tateo Sy-stem~ 

-,ln;.Q~- : : 'P.A.- Larkin.~ . ' 

Cooperating 
AgenC:j&~ i' 

r· .. 

Personnel:· : _One biole>gist,,. several sutinner ~ssistants p~rt time•· 

:I $10, 000,., 

·: ~eys indicated.'t}l_at :neither. productivity- n~r spawning fac;J.litie~ 
of Trout,, La.lee shotlld" b~ seriously .affected. by low~ring ·of )ake lev:eJ,. • 

. . Qornpensation. for loss of S!J~wniilg grounds. ;in ·upper La.i:-deati. River.is : . 
. auggested. . A. rninirimm flow on '_;L#deau. ·is recomlnend0d. ·. . . . . : . : .. · 

A.§§§§§ment · : Maintenanc~ Qf. adequate flow· iil Lard.eau :Ri var is. most impo~tant . · 
,, -: -factor ~o be .:con·sider.ed •. - Further study -when _J-Ta:ter-~torage· .and · 

'" •, - ' '· ... r_egulation a.I"e imp].einemti~4; . is.:: suggssted. '' - . 

Re12~ _ :- P.A. Larki~, i95lo .. The 'effect~ on fisheries proposed l•lest ·Kootenay 
. wat.er-storage project at Trout L~eo Man~g. Publ. B.C~. Grune '' · 

_Commission 1 • ....._ . . -

July 1, 1958 
I .. 

..·- ' 
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B 3 
.-

. rFISH AND . GAME . BRANCH . 
Department of Recreation· and .Conservation 

'' 

: .To assess effects. on ~port fish. popUla.tipns of -the .K~ny g.e.nLpro ject. · 

_ Duril:tJ.Qn : · 1950 to present;. 
\.,' . 

. Lo catiQ.n · : ·Nechakp ··sistem~ 
.- ' 

· ·. In· Cha.rg~ P.i. Larkiri, R.G. McMinn, J.o. Lyons.-

:. cooperating 
· wn.cci~~ : Aluminu.m Compa.nY of Canada. •. 

fer~on.nel ' : Two biologists, part timeo 

-~· 

,Result§ 

/ 

· : -$5,000o · · 

J_ A. prelimiilary surv~y ~stablis)led>the nature· of ·tnei lakes befo're 
flooding~ . To'· date no ~tei-e:f'f ects survey· has be~n conducted. A· . 

. barrier·: was cQnstrUcted Or). E~stern. lakes ·ays1;.em to, prevent upst'.f.eaJll_ -
. migra~iop: of undesirable species._ - - ... ·. 

In.~need of .further. study._· 

: Manuscript on fil:e Fish and · Gaine Branch. -
\ -, 

' I 

·-

July 1, 1958 . 

,. 
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Subject 

Location 

In Charge 

' Cooperating 
&iencies 

FI3H .AND G.il.ME BH.ANCli 
Department of Recreation and Conservation 

Campbell River Drain~ge.Ai;:g_~pt~. 

To assess the effects on fisheries of present and future 
w~ter utilization in the Campbell River drainage area. · 

1951-1953. 

Campbell River drainage area. 

P.A. Larkin, D.R. Hurn. 

Three biologists part time. 

~~2, 000. 

Present and probable effects on lake productiyity resulting 
from morphometric changes and fluct,uation of '~ater level, 
on spawning facilities and on fishability of w~ters are 
postulated from data of short term field surveys. 

Data obtained on growth rate of present trout stocks and 
fishing success from creel_ census. 

The necessity of more extensive investigations to reveal i~ 
greater detail the complexity of environmental changes r~­
sulting from water utilization as well as follow-up surveys 
is stressed. 

B 4 

The Effects 
0

on Fisheries of Present and Future Water Utilization 
·in the Campbell R~ver Drainage Ar.ea, R.G. McHynn and P.A. Larkin. 
_Ma.nag. Publ. B. G. Game Comm. ifo. 2, 1953. 

July 1, 1958 
Revised December, 1961 
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FISH AND GABE BRANCH 
Department of Recreation and Conservati.on 

B 5 

: Tg assess effects. on sport fish populations of reservoir cle~ing •.. 

: 1951 to present. 

: Whatshan· dam (near Needles) 

: P.A. Larkin (formerly). R.G. Mei'"~. 

Cooperating 
k@_qj,_t)§__ i 

.QQ..s_t 

Re§..YJ.j:,ll 

One biologist part time. 

$1,000 • 

Ari experimentaJ. area. on s1;e.riding timber was left in order to assess 
effects of flooding on bottom organisms in uncleared reservoirs. 

Recheck of experimental area requiredo 

: lntEirnal reports, Fj_sh and Game Brax::h f:lles. 

July l, 1958. 



FISH AND GAME BRANCH 
Department of Recreation and Conaerv-ation 

B.6 

§yuject ~oducUon of Trout in Hydro-Electric Reservoirs· 

~Q~ : To assess the effects on native trout populations of storage on 
lakes for power development. 

l2YW1!m : 19 51 - indefinite • 

.l!QQatiou 1 Various recently developed storage reservoirs. 

ln Chartie : R.G. McMynn, E.H. Verno·n. 

Cooperating 
A.gencieg s 

feri;ollD&l a Two biologists. 

Co~ : $1,000 to $8,000 annually. 

,Resul1'a : Complete limnological end spawning area surveys have been.mo.de on 
several lakes previous to installation of storage dams. No results 
will be available until the reservoirs are filled and follow-up 
surveys completed. 

Aasessmeni; : Effects of changed and fluctua.tirig lake levels on trout production 
may be profound and quantitative information is required before 
compensatory measures 1~an be initiated. 

fuJJ.1Qrts . : Larkin, P.~. 19510 The effects on fisheries of proposed West 
Kootenay water storage project at Trout Lake. Management Publ. B.C, 
Grune Commission No. 1. 

McMynn, R.G. & P.A. Larkin. 1953. The effects of present and 
future water utilization of the Campbell River drainage area. 
Management Pub. B.C. (iame Commission No. 2. 

Withler, I.L. 1956. A limnological survey of Atlin and Togish 
Lakes. Management Pub. B.C. Grune Commission No. 5. 

Various interhal reports. 

July 1, 1957. 



Subjec"t 

Purp.Ql'JSl 

FISH AND GAME BRANCH 
Department of Recreation and Cons~rvation 

B 7 

: ·To study the relatiop. of low summer stream flows to the production· 
of reshlent and migratory trout. To maintain and augment minimum 
flows. 

~lJ.rJLj;.iQn : 1952 - indefinite. 

LoQ&lJ;J..®. :.saJ.mon River,Langley; 1 Big Qua.licjlin River; various other ci:>astal 
·streams.· 

. In._9.b~ : E. H •. Vernono 
.. · 

Cooperating· 
A.g,§p~if~. : 

P~Q~.J. 

~-

: -O~e biologi·st, pa.rt time. 

:.To date $2,000; projected 1958.- 59 - $10,000. 

: From a two~year study of s'almo:n River, Langley; it was COJ:)cluded 
.. that .further diversion. or" water for irrigation woµid seriously. 
re~.uce ·numbers of trout and ·salmon~ As a· result of recominehdations . : 
no further diversiQns have Qeen permitted. ~ industrial water 
storage project on Cowichari ·ru.ver was modifi-ed to include additional 

. !3tQrage for _augnienting summer ~ow flows. Engineering plans have 
been· completed for storage of water in ·Horne Lake to aUE,'IllSnt summer 
nows in Big Qualicum River. The biologicaJ. effects of this: project 
are .to be assessed. 

: Many hydro projects include diversion of water from streams to the · 
detriment of f isho Generally reduction of flow wi~ reduce pro­
duction,. of fish ip. ·streams but more preu:ise info1~mation on optimum 

. ' . nows is requi:red. . . ' 

McMynn, R.G. & E.H. Vernpn. 1954· Physical and biological obser­
·vations on the .:Salmon }liver~ Fort Langley. (type<! only) 

July 1, 1957. 



FISH AND Gf\l':E BR;ii'!CH 
.Department of Recree.tion and Conservation 

Purpos~ To assess the effects on fisheries of a proposed dam on 
the Kooteney Rivf!r at Libby, Montana. 

Lo.Q.r,;.~.!.2.n Kootenay River from U.S. Border to Wardner, B.C. 

Coop~.r.fl.ting 
!gen9ies U.S. J.l'ish and Wildlife Service. 

Pe~nel One biologist, one assiste.nt. 

Q9r,t ~i\>500. 

R~.m~J..ts Dam will flood 42 miles of excellent Kooteney River fishery 
and replace it with a reservoir of doubtful value for 
fishery or other recreational purposes. Reservoir dra.w­
down will cause unsightliness and reduce productivity. 

Ass_flll.fil!!QPt Compensation should be by provision of access and develop­
ment of fishine areas nearby. 

B 8 

Report.§ h:ffects on Fisheries of Columbia River Development, F.P. Maher, 
1961. 

July 1, 1958 
Revised December, 1961 



Assessment 

FISH AND GAME BRAf!CH 
Depar.tment of Recreation and Conservation 

Fa9tors in M~gration of Young Rainbow Trout in Outlet and 
lnl&.:Lfiln~~ 

To determine factors involved in movement, of young rainbow 
trout from outlet and inlet spawning streams to lake. 

195.3-1957 • 

. Loon Lake, near Clinton, B.C., Institute of Fisheries 
Laboratory., University of British Columbia. 

T.G. Northcote. 

Department of Zoology, Univer~ity of British Columbia.. 

Two biologists part time, two assistants summer. 

$10,000. 

B 9 

Rainbow fry.in the outlet stream maintain their position for the 
first few weeks after emergenc'e-; while similar fry in the inlet 
·stream lose position in the dark and are carried downstream to­
wards th~ lake. After the ou~let fry reach e., length of 40 m.m. or. 
larger and corresponding to higher water temperatures in J~y, many 
begin an active upstream movement towards the lake during the day. 
A similar upstre8Jll migTation of fingerlings was ·aiso noted. Both 
of ·these migrations were affected by water temperature. Down­
.stream movement of-fry in the inlet stream· could be halted by the 
'use of artificial light, and similarly, the presence of moonlight 
inhibited such movement. Conversely, the occurrence of ·heavy- • 
cloud cover promoted downstream fry movement_. The few finger.lings 
inhabiting the inlet stream show ~o distinct trend of movement. 

This study will determine effects of water temperature (both 
the effects of different temperature levels as well as temper­
ature c~Ell1ges) arid of illumination on the behaviour of young 
rainbow trout. This information may be of considerable value 
in predicting effects on trout populatio~s qf .dams and di-· 
versions which usually alter temperature and other characteristics 
.of the trout's. environment. · 

Movement of Young Rainbow Trout in the Inlet Spa}ming Stream 
of Loon La:ke (Typed), T.G. Northcote, _1951. 
Effe~t of Photoperiodism on Response of Juvenile Trout to Water 
Currents, T.G. Northcote. Nature, 181: 1283-1284, 1958~ 
Migratory Behaviour of Juvenile Ra;inbow Trout, Salmo gairdneri, 
in Oi\tlet and Inlet Streams of Loon Lake, British Columbia, 
T.G• Northcote. J~ Fish. Res. Bd. Canada (in press), 1962. 

July 1, 1957 
Revised December, 1961 
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FISH AND GAME BRANCH 
Department of Recreation and Conser'Vation 

Sub1eot Mica Creek Dam Study. 

Purpose To assess the effects on fisheries of a proposed dam on 
the Columbia River at Mica Creek. 

Duration 1954 and 1961. 

Location Columbia River from Mica Creek to Donald, B.C. 

In Charge : F.P. Maher. 

Cooperating 
Agencies : · U.S~ Fish and Wildlife Service. 

Personnel One biologist, one assistant. 

Cost : $1, JOO. 

Results 

Assessment At the present time no sport fishery is present in the 
area to be flooded. .Establishment of a reservoir should 
provide a limited fishery. Reservoir should be cleared 
or standing timber. 

1 Effects on Fisheries of Columbia River Development, F.P. 
Maher, 1960. 

July 1, 1958 
Revised December, 1961 

B 10 
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Subject 

Coonerat:ing 
,Agen~;Les 

FISH AND GAME BRANCH 
Depar-t;ment of Recreation and Conservation 

To develop economical methods o.f maintaining stealhead 
populations 'With hatcheries. 

: ·1954, continuing. 

Lower Mainland and Vancouver -Island. 

R.G. McMynn. 

Two biologists, 'hatchery staff. 

$15,000. annually. 

Rat.urns of different sized· and aged steelhead smolts 
raised in hatcheries have been compared. Smolts released 
in excess of 11.5 per pound yielded considerably g~eater 
adult returns than did srnolts released smaller than 11.5 
per pQund. Smolts released prior to June 10 yielded con­
siderably greater adlll t returns than did smol ts release-d 
after June 10. Highest survival was re~ized from smolts 
of 10 per pound released in mid-April in the Vedder River. 

Steelhead plantings, for ma."Cimum benefit, should be under­
taken at optimum size.and time. 

Steelhead Propagation in British Columbia, J.W. Ca~t-wright, 

1954-1959. 

, . 

July 1, 1957 
Revised December, 1961 

B_ll 
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B 12 

FISH AND GAME BRANCH 
Department of Recreation and Conservation 

Pur.J2Q.a~ : To assess possible effects of proposed ~ydro-electric storage 
reservoirs in Yukon River - Atlin'Lake - Taku River power project. 

~"tion 195,5 

l&.®,_tign ·: Atlin, Southern T.agish Lakes. 

l!LQba.r~ : R. G. McMynrt. 

Cooperating 
~ns;i~11..-

~~ml!i]. Two biolog~sts, part time ass:istants. 

QQJ.it : $22,000. 
-· 

: Limnological surveys indicate. tha·!; Atlin Lake is relatively un­
productive and would not be seriously affected by raise in lake' 
level although some lake spawning grounds may be temporarily 
damaged. Tagi.'3h Lake shares e;imilar unproductive features with . -

.· Atlin, _but may be more se:l'iously af_fected by raising of lake .level. 

: Sli3ht proposed increase in lake level on Atlin- lake ma.Y not haV!3: 
serious affect on productivity, however an increase in lake level 
of some 60 feet on Tagish lake may be ·deleterious. . -

: I. L. Withler, .1956 •. A limnologicai survey of Atlin arid Southern 
Tagish lakes •. Manag. Publ. 5. B.C~ Game Comm. 

July 1, 1958. 
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B.13 
FISH ,AND GAME BRANCH 

_ Dep~tinent of Recrea~ion and Con_s.ervat;lon 

·Effectp of Water Dixei-§ion on Fil!b pj.stribution 

: .To assess:possible effects o~ severaJ..proposed water divers~ons 
on fish distribut~on in British Columbia. 

: Northern British Columbia .• 

c.c. Lindsey~ 
Cooperating 
~= 

QQ§jj $600. 

Assessmefil 

Reports 

The continental divide forms a break in fish distribution; 35 of 
the 57_ species on the Pacific slope in B.C. do _not.occur in-the 
Mackenzie or Yukon River drainages of the province, and 11 of the 
33 species in the·Iatter area occur nowhere -on the Pacific slope. 
Some proposed water diversions for hydroelectric. development would 
~ross the continental divide, and are likely to produce striking 
changes in fish distribution. A' proposed Liard-Stikine diversion 

· would probably introduce ·several species, including trout~ into the· 
_upper Liard River, and several·other species, including northern pike 
(Esox lucius) into the Stikine.River. ·A proposed Peace-Fraser dive]'.'~ 
sion would- introduce inti:• the Fraser. River arctic, grayling,. and 
possibly several other s:peeies including no~thern pike. · Other propos­
ed diversions are discussed, and their probable af'fec~s on fish dis­
tribution are listedo ·A:_;xy diversion jntroducing pike into waters 
supporting Pacific salmon ( Oncorhynchus) is liable to be economically 
harmful, as pike are vor.acious fish-eaterso· . Pike- are also vectors of 
Triaenophorus tape-worm, which has been found in Alaska to encyst in 
the flesh of Pacific salmon. in a watershed inhabited by pike. 

See results. 

c.c. -Lindsey, 19570 Possible effects of -water diversions on fish 
distribution in British CQlumbia~ J. Fish. Res. Bd. Cana.Q.a 14 (4) : 
651-668. - .. 

July 1, 1958. 
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FL-3H Al'lD GAl:i?~ BRANCH 
_Department of Recreation a.nd Conservation 

B 14 

To study the effects of a small recently created reservoir on 
the migratory behaviour of coho. 

1956~1959. 

Cleveland· Dam, Capilano River, Vancouver, B.C. 

I.L. Withler • 

Fish Culture 81ld Dmrelopment Branch, Dept. of Fisheries. 

One biolo_gist, one technician. 

~~6, 000. 

From preliminary observations during study.of spillway mortalities 
at the dam, it appears tha·t if the seaward migration of coho is 
delayed to the summer, many migrants remain in fresh water until 
the normal migration period the following spring. It also 
appeared that at least some of these.delayed migrants tended to 
mat,ure aft,er a few months o.r' marine life and re·turn as mature 
fish of appro:>~imately one pound. The program for 1957 is re·­
stricted to sampling with gill nets in the reservoir and .taking 
scale samples and measurements of the adult rtm. 

Scale-reading and length measurements indicate that growth 
within the re?ervoir is ·more rapid th!:!.n for fish within the ri-:rer. 

Information on the effects of reservoirs on the migration of 
s~J.lmon and trout is requtred in predicting the effects of future 
impotmdments. 

Data on file. 

July 1, 1957 
Revised December, 1961. 



.QOOP.£.f~_;tp.,g 
!.ge:qcie.§ 

FISH AND G.llJ·ili BRANCH 
Department of F.ecree.tion and Conservation 

Investiru~tion of Genetic GhSJ:£...9t1?ri§j;is:..§ of_~9umrngr11_ a.J'.l...Q. 
"i~Jntm:~.-Run.§_ QL Anac}l;.Qill.QUS Stt1glh!3ad_ Tro11t. 

To assess the characteristics of runs of steelhead trout 
with respect to timing of' entrHnce to fresh water from the 
sea. To investigate physio1ogieal al'1d morphological ::l.if­
ferences in steelhead trout with reference to their state 
of sexual ma.turi ty on entrance t'C> fresh wattn· from the sea . 

B 15 

. To apply this knowledge ·to ai~tifici.al propagation of juvenile 
migrant steolhead trout. 

1956, continuing. 

Capilano River, Vancouve:r; Smith's Falls Hatchery, Cultus 
Lake, Chilliwack. 

S.R. Smith • 

Instttute of Fisheries, Department of Zooloe;y, University 
of B.C. 

One biologist, hatchery personnel part time. 

~~5, 000. annually. 

Progeny of 11 winter11 steelheads, which enter fresh water 
from the sea in an adv~mced state of sexual matur:i.ty and of 
11 sunmer11 steelheads, which enter fresh water from the sea 
in a sexually iinmature state return during the same season 
of t.he year as did their parents. Summer steelhead have 
bifurcate gill rakers, winter steE•lhead do not. 

A Note on Two Stocks of Steelhead Trout (Sali:n.2 E.§:.:iJ:~l.p..Q.ri) 
_ in Capilano River, British Collunbia, S.B. Smith, 1960. 

Variations among Life-history Characteristics of Steelhead 
Popul;;..tions along the Pacific Coast of North America, 
I.L. Withler, 1960. 

July 1, 1957 
Revised De-cember, 1961 
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FI.3H AND GA~·ili B?i..>i::CH 
Department of Recreation and Conservati~n 

Rainbow Trout of Kooten'a_y Lake. 

To obtain detailed information on the life history of 
Kootenay Lake rainbow trout with special reference to 
the Lardeau River spawning run. 

1956, continuing. 

Kootenay L~(e area • 

.R.. G. Hci·iynn, J. W. Cartwright. 

Biologist, part time assistants. 

Detailed life histor-1 data obtained between'l958-1960; 
adult spawner counts continuing. 

Invest:tgation of the Rainbow Tro.ut of Kootenay Lake, Eri tish 
Columbia, ·w:i. th Special Reference to the Lard~au Hi ver, J. U. 
Cartwright. British Columbia Fish and Game Branch Manag. 
Publ. 7, 4.6 p. 1961. 

December, 1961 

B 16 
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Agencill 

Personnel --.-

A~~§sment 

', 

FISH-AND-GAME.BRANCii . ' . 
'Department.of RecreatiQn and.Conservation 

Peace River Survey. 

~= To ass'ess possible effects .·or hydro-electric ·development' 
on ~he Upper Peace River and its tributaries. 

: 1959. 

: Peace, Parsn~p, ~d Fiil.le.y .Ri~ers. 

• . 
I.L.Withler. 

: Two biologi.sts. 

I $500. 

: 
\ 

- . ) 

A net gain to the sport fishery within the reservoir.area 
'will probably be. realized if water is stored in the .upper 
. Pea.ce River •.. A commercial fish~ry for whitefish might .. 
become este,bllehed ~oll,o~ing $stablishn)ent or_· a reservoir • 
. T~e reservoir should be cleared of- s-l;;ending and ·rree­
floating ti~ber. Measures shoUld be taken to prevent the· 
transfer of Nor.the·rn. pike· and Triaenophorus crassµs•(a 

_ tapeworm) from the Peace -to ·Frase~"· River system. 
• ' ~ I 

:·Fisheries Problems Associated with Development of the Peace· 
- River .end.its Upper Tributaries for Hydro•electric Purpose, 

,I.L. Withler, 1959. . . 

December., 1961 

B 17_ 
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Bubje~] 

·. ':. Pur:QQ.M 

·.Duration 
~~ 

.Location 

Cooperating 

...... 

FISH. AND GAME~BRANCij 
~ -. 

· Departm~n:t of Recreation and Conseriration 

.Qbilko, Taseko Lake Surve.L_ 

: To· as~es~ ,po~s~bie. effects of .proposed hydro-electric . 
development on .the Taseko and ChilkO Lake system• 

: 1959, continuing. 

: C~ilko, Tase~o Lakes and Rivers.· 

:· I.L. Wi~bler •. 
\.. : ... 

I 

\ ; 

.:a IS . 

- ' . 

Agenci!!§ · : Department .or Fisheries of Canada and International·Pacific 
.Sal~on · Fisher~es Commission. · / . 

-1 

·Personnel 

A§pes§ment 

·Two piologists. 

: . $200. 

, : Storage of water for hydro-electric purposes will have no 
· effect on .sport fish of Taseko· ·and Chilko Lakes. · Chilko 
Lake reservoir should be cle!ired of standing tj,.mber. Mill"."­

: imum flows ~hould b_e ·maJ.ntaiD.ed · in Taseko and Chilko · Ri:v~rs 
downstream of diversion points for preservation of steel- · 
head runs. . ' 

Assessment of steelhead runs in riv~rs continuing. 

: None to date. 

·'. 

Dec:ember, 1961 
I -

·., 

\ -
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Agenci.e.§ -· 

~ . . l'. 

· Per§onnel 

Results 

· FISH AND ~!$ BRANCH. 
, I. 

Department o:f Recreati~ri and Conservatio~ . 
' . 
' ' 

: ·c9mpetitive.·Rela.tions Betwem_Juyen1,J,e ~¥mo and 
Oncornvnc_hus. in CoastaJ.- Streams~ 

I .'To determine _,environme.ntaJ. requi~ements tor, juvenile trout . 
and saimon in streams arid to examine som~ ·ractors which , · 
may limit their producti~~ in streams. 

: 1959, continuing •. 

: "se:,;er~ coastaJ. st~eama, ir;_cluding the Salmon, ~ort~. and 
· So'1th Alouette,'Li:ttle:campbell_and Chilliwack rivers.· 

. -.... ' 

: . G. F~ . Hart~an. 

... 
• 

: Biologist and assistants: part tim~. 

: $7,ooo.·ann~ally. 

: Coi1ections of fish and environmental data have been·: 
pbtained.' £f9Di aii. stuey- streams for at leas~ one complete 

.. y~ar.; laboratory e:xperiments . riow being set up •.. 

Asse§§ment : 

'· Reports-

/ . 

L "• 

• .. I.• 

/ 

December, 1961 
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Cooperating · 
. AgencieJ 
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Cost. 

Res~ 

Af1~0:'l§meq~ 

E~mrts 

I 

FISH AND GAME BRANCH 
Department of Recreation and Con~ervation 

: .Eya1uation o! Hatchery Stocking Program£ 

To.evaluate (a) comparative surviv~ of wild and domestic 
stocks, (b) survival of equivalent numbers of hatchery 
fish at four sizes, (c) effect of heavy egg planting, 
(d) graded hatchery plants. 

: 1959, continuing • 

. : ·several lakes. 

: S.B. Smith. 

. . 

.. Several biologi~ts and assistants part time. • 

• r· . 
Netting data still incomplete. 

: -
: 

December, 1961 

B 20 
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' " 

. ·~ . 
'/ 

FISH AND GAME BRANCH 
Department of Recreation ~d·Cpnservation · 

I 

Fulton River Survey.· 

·To asse~s p0~sible effect~ of .hydro-electric development 
·on the Fulton River, tributary to Babine Lake. 

1960. 

Fulton Lake and River. 

: ·r.L. ·withler. 

:. Departme~t qf _Fisheries of Canada and F~sheries Resear~h 
Board ·of Canada. 

Two biologists. 

$200. 

This hydro-electric development ·"will have little effect on 
the.p:i-esent sport'fishery·or Fulton Lake as spo~t fish are 

., 

' .. ,. 

. few and the proposed reservoir is isolated. The reservoir ·-
_ shoUld be cleared of st~ding and fre$-floating timber. . 
The Fulton River is ·ai te of famous ·"Millionaires· Pool", this 

·,sport fishing area wi~.l be unh~med if a minimum flow is 
.established . to protect ru:as o·r salmon. . 

: . Some Effects of Development -of Hydro-electric Po\'1er on the . 
F.Ulton River:·system, and ;3ome Recommendations for the 
Protection of Fish arid .Game S.pecies .alld ~eneral Recreation~ 
I.L. ,~it)ller~ 1960. · · 

j . 

·_, December, 1961 

' <. ,. 
' .. ( 
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_ ·, Jieport§ 

a 

• . 

. . 

FISH AND GAME BRANCH 
Department of Recreati~n and.Conservation 

w.m_Arrow Dam Study. 

To assess the effects on fisheries of a proposed dam on 
the Arrow Lakes. 

1961. 

Arrow Lakes. 

F.P. Maher. 

One biologist, one assistant • 

$800. 

·:.Losses to sport fisheries due to dam construction will 
be substantial because of flooding of spawning streams • 

, B 22 

. Losses m~ be minimized.by reservoir clearing, constr\lction 
of artificial spawning grounds, stocking and stream im­
provement work. 

: Effects on Fisheries of Columbia River Development, 
F.P. Maher, 1961. 

' 
December, 1961 -
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Report,!! 

FISH AND GAME BRAUCH 
Department of Recreation and-Conservation 

~Dam Stud,y.-

To assess the effects on fisheries of a prop0sed dam 
at Dunca.n Lake. 

: 1961. 

Duncan.Lake. 

: ·F. P. Maher. 

One biologist, one assistant. 

: 

: Sport fishing within lake presently of little value. 

: 

Spawning area for trout.downstream of the dam must be 
protected as it provides fry for Koote~ Lake fishery. 
Further -survey r~quired. Reservoir should be cle-ared. 

Effect on Fisheries of Columbia River Development, 
F.P. Maher, 1961. . 

December, 1961 

B 23 



· furpose 

Duration 

Location 

In Charge 
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Peraonne1 

-

FISH AND GAME BRANCH 
Department of Recreation_ and Conservation 

: Sport Fish Survey of Morice Lak~ and Riveµ 

To assess possible effects of proposed hydro-electric 
dev~lopment on Morice Lake·and.Morice and Bulkley Rivers. 

: 1961, continuing. 

: Morice Lake and River, Bulkley River. 

: · I.L. Wit.bl.er. 

1 Department or Fisheries of Canada . and Fi·sheries Research 
Board of Canada. · 

: Two biologists. 

I $200. 

Results : None-to date. A survey will be undertaken to determine 

·Assessment 1 

Reports 1 

the effects to steelhead trout and resident sport fish 
of' WS: ter s_torage on Morice Lake and po.war development 
·on the Bulkley.. River. · · · · 

December, 1961 · 
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PACIFIC BIOLOGICAL STATION 

FISHERIES RESEARCH BOARD OF CANADA 



SubJec:t 

Purpose 

Duration 

Location 

In Charge 

Cooperating 
Agens;ie§ 

_ ·.f§rsonn!J: 

Cost 

Results·· 

FISH~RIES RESEARCH· BOARD OF CANADA 
Pacific Biological Station 

0 1 

: :Che RelD.tion Between NwUber of Spa.,filers and the Number·or..Ea 
Produced for Pink and Chum SaJ.rnon at Port Jo@, ~ 

:~'l'o determine the density of spawning pink and chum_s~mon 
. ·Which provid,es.the optimum 7ield O~ migrant fry-at ;f'Ort Jobii. 

Continuing since 1947. 

: Port John, B.c: 

. . 
Dr. F. Nea~e. 

' ' -

One scienti_st, two technicians,_ three seasonal emplo1ees~ 

- : 1955-56 - $20, 000. 
1956-57 ~ 18,900. -

1957~58 ~ '$20,400~ 
1959..;60 -. _15,500. 

1960-6~ -_$16,400. 

Information has been obtained on variation in success or.natural 
reproduction for pink, ·chum, sockeye·atid coho sal.rn~n~ desirable 
density or' spawners, relation between -number -or fey and returning ' 
adults, and-effects of predators on migrating riy. · 

- - . . 
' ' 

_ F~esh wat~r survival of the two species has varied between-
0. 9 to ·YI per cent over 14 years, in -which period· a range ·or · 
o.6,to:5.2 or ~grant pink-rey ret'ilrned as adults •. At Port _ 
John an optimum fr;r output · (pinks, _chums ~ombined) ·or about 
1 l/2 mil~ion results from the spawning or·10,ooo-12,ooo ·adults, 
a density or the order of one female to 1 l/2 square yards or -
~ui table spawning_ gravel. \ · · 

Aase~sment : This program has initiated studies leading-to estimates of 
optimum spawning density which could lead to· more efficient 
use or· available· spawning area should the.latter be restricted 
through multiple "water use (e.g.,- danuning and reduction iJl . 
spawning ground or iniprovement or spawning area.a to maintain 
stocks). · · 

Reportg : Principles affecting the size oi Pink ~d Chum Salmon Populations 
iii British Columbia., Dr.· F. Neave~. Journal Fisheries ResearcP, 
Board, Canada, 2(9): 45.~491, ·19~3. 

Survival and Production or PiDk and Chum Salmon in a; Coastal ~ .. 
·streani, J .G. Hwiter. journal Fisheries· Research Board, Canada, .. 
~(6): 835-886, 1959. . 

June 20, 1957 
Revised pecember, 1961 

•.:·. 
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Assessment 

Reaorts 

FISHERIF.S RESEARCH BOARD OF CANADA' 
Pacific Biological Stat:ton 

( 0 2 

1 To ~etermine the Physical and ChQmical Requirement~ of Develo.RiB,g 
Salmon Eggs. 

To.acquire a better understanding of the factors.influencing 
survival of incubating eggs. : 

. . 

: Star~ed 1949: laboratory study completed 1954. 

: Biological Station.· 

w.-P. Wickett. 

: One scientist, one technician. 

I 1955~56 - $ 900. 
.1956-57 - 1,200. 

: Survival of salmon eggs· largely dependent on adequate flow of 
well-aerated water. Sufficient-water provides nec~ssa.ry·oxygen 
to and removal of waste products from the developing eggs. 
Such gas transport by ~ater is depandent on velocity pf water 
riow through. the gravel._ The velocity being dependent on per­
meablli ty of the gravel and the 'hydraulic gradient. Temperature 
ini'luanoes rate of potential oxygan·utilization and formation 
of waste products by the egg. 

. I 

Laboratory studies show that oxygen levels below saturation result 
in delayed development and hatching, production of deformed Blevins 
·or death. Oxygen requirements increase as hatching approaches. 
Carbon dioxide levels up, to about t25 ppm do not interfere with . 
o~gen cons:umption but survival of eggs is related to carbon dioxide 
concentration at all levels. · , . 
Volume discharge/unit area (apparent velocity) should be above 
10 cnvhr for high survival. . . 

~owledge of the factors which influence surviv8.l·of eggs should 
provide means for assessment of prod~ction as well as an indi~ation 
ot'-,what _constitutes .good spawning ·gravel and remedial measures 
whic:h might improve natural production. · In.formation on all spec;ies 
and an increased ·understanding of temperature relationships· is · 
required. - · · · -

The Oxygen Suppiy to Salmon Eggs in Spawning Beds, W.P. Wickett. 
Journal Flsheries Research.Board; Canada., 11(6): 9.3.3-953, 1954. 
So~e Effects of Temporary Exposure to.Low Dissolved Oxygen Levels 
on Pacific Salmon Eggs, D.F. Alderdice, W•P. Wi~kett, and J.R. Brett. 
Journal Fisheries Research Board, Canada, Jj( 2): · 229-249, 1958. 
Environmental Variability and Reproduction Potentials of Pink 
Salmon Populations ,in British Columbia, W.P. Wickett. · 
H.R._ MacMillan. Lecture 'Se~ies, 1960 (in press). 

June 20, -1957 
Revised January, 1962. 
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FISHERlES RF.SEARCH B01lRD .OF CANADA 
Pe.cific Biological. Sta~ion 

Study 9f Behayiout Patterns 1n Young Pacifig Salmon, 

1 To. improve .. urt~oratanding and knowiedge of factors influencing 
migration and survival. of young aal.mon •. 

z Continuing from 1949. Discontinued 1958. 

Port John, B.C. , 

:Dr. W.S. Hoar. 

1 One seasonal scientist. 

1 (Inciuded with Summary C·l). 

c 3 

: Migrating, unschooled pink fry quickly take cover under stoneso 
Sc,hooling·experience greatly reduces cove:r-taki:ng response for 
pink, but not for sockeye or ch'll;lll fry. Small-schools or the 
three epeciea·when startled: p:l.nk fry-do l)Ot take. cover, chum 
and aockeye do;. chum fry· re-emerge. after several minutes, sockeye 
frj",not until evening fall in light inten.sity. The three ~pecies 
form a series in auppressio~ of cover. ~esporise ~ter school~ng 
experience. 

Schools of pink, ·chum~ sockeye fey quickly establish stable 
direction of swimming in circular channel. This reac~ion 
persists in chUJlls whe~ removed from chann~i for 48 hours, about , 
24 hours for sockeye and lees than 12 hours for·pinks. 

: A knowledg~·of 'behaviour and mec~anics of migration are essential, 
if migratory runs are to be manipulated in the course of multiple 
.water use. 

1. The Behaviour of Chum, Pink and Coho Sal.mo~ in Relation to their 
Sea,wardMigra.tion, Dr. w.s. Hoar·; J •. Fish. Res. Bd., Canada,. 
~(4): 2/.J_-263, 1951. 
rhe Behaviour pf Juvenile Pacific Salmon, with Particular 

. Ref ere nee to the Sockeye ( Oncorh;yrichus . rierka), Dr. W ;s. Hoar. 
J. Fish Res. Bd. Canruia, Jl(l): 69-97, 1954. 
Control and T:bning of Fish Migration, Dr. W.~. Hoar. Biol. Rev. 
28(4): 4'51-452, 1953. . . 
The Evolution of Migratory Behaviour.among Juvenile Salmon of . 
the genus Oncor};ync~ua, Dr. w.s. Hoar• J. Fish. Res. Bd. Canada, 
!2(3J: 391-428, 195 • . 

June 2o, .1957 
Revised December, 1961. 



,. 
Dur~tion 

Personnei 

- Reports 

FISHERIES RESEARCH BOARD OF CANADA 
Pacific Biological Station 

0 4 

: ·To guide upstream migrating salmon by preventing their approach 
to obstacles or JX>lluted area. 

1951-59. Discontinued. 

: Tests conducted on various southern British Columbia streams. 

D.F. Alderdice,, Dr. D.R.' Idler. 

: Technological Station, Vancouver, B.C. 

1 One scientist, one technician. 

I 1955-56 - $2,500. 
1956-57 - 2,000. 

: Chemical odour deterrent to all species of adult salmon discovered 
in skin of man and predatory animals. The detection threshold 
is about one part odour material in so,000,000,000 parts watar. 
Isolation of the active repellent fraction is in progress. One 
of the molecules associated with the odour reaction is an amino 
acid, L-aerine. 

Multiple wat~r uses poae obstacles in the path of upstream 
migrarita. It is possible that the introduction of repellent 
odours might. deter the att1~inpt of salmon to force their way 
past such obstacles (e.g., .turbine tailrace where an.alternative 

, channel is available for- m:i:gration). 

: Some Observations on Olffl,ci;ory Perception in Migrating Adult. 
Coho arid Spring Salmon, J. a. Brett, and D. MacKinnon. Prog. -
Repta. Pac. Coast Stns., Noo 90, pp. 21-23, 1952. 
Further Observations on Olfactory Perception in Migrating Adult 
Coho and Spring Salmon - Properties of the Repellent in Mrumilalian 
Skin, D.F. Alderdice, J.R. Brett, D.R. Idler, and V. Fagerlund. 
Frog. Repts. Pac. Coast Stns., No. 9$, pp. 10-12, 1954. 
Olfactory Perception in Migrating Salmon. 1. L-Serine, a Salmon 
Repellent in Mammalian Skin, D.R .. Idler, V.H.H. Fagerlund, and 
H. Mayoh, with collaboration of J.RD Brett, and D.F. Alderdice. 
J. Gen. Physiol., .22.( 6): 889-892, 1956 (FRB No. 444). 

June 20, 1957 
Revised December, 1961 
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Durati9.!l 

FISHERIES RESEARCH BOARD OF CA.NADA 
Pacific Biological Station 

Swimming Speed§ of Young Salmon. 

0 5 

To _determine the maximum water velocities which can be stemmed 
by young salmon for a period of twc> or more hours. 

1953-57. Discontinued. 

Loe~ . . : Biological Station. 

ln Charge : Dr. J.R. Brett. 

Qooperlling 
~!!Siil 

J:eriaonn~ 

Cost 

Result§ 

,Beportg 

: One scientist. 

=· 1955-56 - $2,200. 
1956-57 ~ 1,700. 

: MroP.mum swimming speeds tor salmon underyearlings are less than 
1 tt/sec. (0.68 mph} in almost all instances. At temperatures 
of 5oo·or less these cruising speeds average about 0.5 rt/sec. 
Coho show en optimum performance at about 2000 end maintain a 
high level of performance even when approaching lethal temperature 
levels. Young sockeye display an optimum at about 15-16°0 and 
have a greater ability to perform at low temperatures than do 
the coho. 

. . 

: Such information has a direct bearing on approach water velocities 
to irrigation screening, turbine intakes, by-pass mechanisms end 
guiding or derl.ecting gear. 

: The Effect of Temperature on the Cruising Speed of Young Sockeye 
and Coho Salmon, J.R. Brett, M. Hollands, and D.F. Alderdice. 
Ms. Biol. Stn. 1958. · 

June 20, 1957 
Revised December, 1961 



,Subjecj; 

Eurpose 

'Dura1ion 

l!ocation. 

I_n Charge 

Cooperating 
- Agencies 

Personnel 

-

FISHERIES REsEARCH BOARD OF CANADA 
Pacific Biological Station 

Gu;iJ.ling o{ Salmon m_or Smolts-12:£._the U~e·or a.J12.ying Curtain 
.Qf_Qable:;i. 

To develop means of guiding downstream ml.grant salmon smolts 
and fry, using their visual reactions. 

1953-1957. 
~ . 

: Puntledge and Lakelse Rivers and Port john, B.C. 
- / 

Dr. · J. Ji. Br_ett. 

Fish Culture Development Branch. 

: two .scientists, one technician. 

- : 1955-56 - ~9, 000. 
1956-57 - i5,5oo. 

: In experiments at Lakelse River (il955), Port John (1956), soc~eye 
and coho yearlings successfully guided (over 90%) by charged , 
mo1Ting curtain of 1/ 4-inch cables spac_ed up to 8 inches in water 
velocities of'l-2 ft/sec. Although tests have been restricted 
to shallow water, no limitation :i.n length of curtain is sugger;ited 
for 9perating under these conditions. Fry .have not been guided 
by any of the methods tried. · · · · 

. A~sme~ : Under small-scale ~xperimental conditions; the method is quite 
effective for sockeye and coho smolts, but. it is not a general 
solution to the whole problem. The -next, logical step is to per-· 
form a large~scale test o( the method. Large-scale ~eats of 
several other methods have not yet yi~lded-positiveresulte. 
Further work must be done to. evaluate the possibility of de­
flecting fry. 

Experiments using Light and Bubbles to Deflect Migrating Young 
Spring Salmon, J.R. Brett, and D. MacKinnon. Prog. Repts., Pac. 
Coast Stns., No. · 92: 14-15, 1953. · ·· 
Research in Salmon Migration over High Dams. The Nature of the. 
Biological Problem, J.R. Brett. Trans. Sixth B.C. Resources 
Oonf., 96-102, 19.53. - _ 
Preliminary Experimen~s using Lights and Bubbles to Deflect 
Migrating Young Spring Salmon, J.R. Brett, and D. MacKinnon. 

_ J. Fish. Res. Bd.-Oanada, 10(8): 54.e-559, 1953 • 
. Research on Guiding Young Salmon at Two British Columbia Field 

Stations, J. R. .Brett, and D. F. Alderdice. Bull. Fish. Res. Bd. 
Canada, No. 117, 1958. 

-Trough Experiments on Guiding Soclteye Salmon Fingerlings, J.R. · 
Brett, D. MacKinnon, and D.F. Alderdice. Prog. Repts. Pac. 
Coast Stns., No. 99: 24-27, 1954. _ 
Lalcelse River Experiments on Guiding Sockeye and Coho Salmon 
Fingerlings, J.R. Brett, and D. F. Alde~dice. Prag. Repts., 
Pac. Coast Stns., No.· 106: 14-20~ .1956. · 

June 20, 1957 
Q,..,...-1 anr'I nAr.Amh~r. 1961 
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Subject 

h!.t:l2:Qll 

Loc~llQn 

!n CharEm 

Cooperating 
Agencirui! 

__ , 

FiSHERiES RESEARCH BOARD OF CANADA 
Pacific.Biological Station 

: Stud.I of Slght in Salmon:. 

To improve-understanding of movements and habits of salmon, and 
to-learn how to influence them. 

: 1954-.57. 

: Biological Station. 

:. Dr. J .R. B+ett. 

1 Part of the program to dat.;1 has been carried out by a U.B.C. 
student as a research frobJ.em~ · 

: Two scientists, one seaaonaJ. employee. 

- : l955-56 - $2,700. 
1956-57 - . 3,500. 

Stud,ies of structure of' Pacific· salmon. retina continued, along 
with changes in retina occurring in fish adapted to ~ight and 
dark conditions. Times for adaptation or coho retina to light 
and dark investigated. 

Minimum--light intensity at which young coho m91 detect and 
feed on plankton approximately 0.00001 foot-candles (bright moon-
light about 0.002 foo~candles). · 

Sockeye and coho smolts sampled from·Lakelse River dark-adapted. 
by 9:30 p•m• when inciden~ ,light intensity - 0.3 ft-c. Port 

· John pink and chum fry cqmtrienced migrating 15-30 minutes after 
aquariwn controls. started to dark-adapt. Such retinal changes 
may cue fish to start evening migration. · 

Assess!!!§~ The habits and movements of salmon appear to be influenced to 
a large extent by vision. A.knowledge of the visual ability 
should provide illsight into how habits and movements may be 
subjec·t to manipulation. Huch information has ·already proven 
to be of value in the inte1~preta.tion of methods for deflecting 
or guiding smolts. 

Report~ : The Structure and Photomethenical Responses of the Pacific 
Salmon Ret.1na, M.A. Ali, and ,J.R. Brett. Ms •. Biol. Stn. 1957. 

J'une 20, 1957 
Revised December, 1961 
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l!ocation 

Cooperating 
Agencies 

Personnel 

Assessment 

FISHERIES RESEARCH.BOARD OF CANADA 
Pacific Biological st·11tion_ 

Of f-Y~ar Pink SaJJ!!Qll Tral}snlant into the Fraser Riv~r System 
.§,t Jon~s Creek Spawning Chan,nel. 

To assess the.feasibility of establishing a run of pink 

c s 

. salmon in Jones Creek during an "off-year" in ·the Fraser· River •. 

1954-1958 • 

. Jones (Wahleach) Preek, ·near Laid.law, B .. c. 

W.P. Wickett, D. MacKinnon. 

: Fish Culture Development Branch, B. c. Electric Co. Ltd. 

.Three scientists, five technicians. 

: 1954-58 - $18,_ooo. 

Three million pink salmon eggs. taken from fisb in ~he Lakelse 
River were planted in the eyed stage in the spawni~g channel-at 
Jones Creek in 1954. From this plant 1.1 millio:n fey were pro~ 
duced, a survival of 37 p~r cent compared to. an aver~ge of 10 ·.per 
cent for natural streams. Approximately 2,700 adults returned to 
the channel in 1956, with about a further JOO taken by Indian 
,fishery and, about· 1, 5.00· in Fraser River gill-net fishery. Of the.· 
4,500 total adult retu.rn, as manY".more may have been taken in a more·· 
distant fishery. This.run was eliminated in the.ensuing years as 
a· result of poor fey survival caused by ice scouring and de- . 

. watering of .sections of the channel, along with an i~tensive gill-. 
net fishery· for Adams river sockeye :which moved through the fishing 
area .simultaneous to the returning adults. of 1958. · 

: Results were sufficient to encourage further att~I11pts to establish 
new run~ by.this method • 

. Transplantation of Pink Salmon into the Fr~ser Valley in a Barren 
Year, F. ·Neave and W!P. Wickett. · Frog. Repts., Pa~. Coast 
Stns., No. 103: 14-15, 1955. 

·An Artificial Spawning Channel, W.R. Hourston and D. MacKinnon. 
Ms., Trans. Amer. Fish. Soc., 1956. 

June 20, 1957 · 
Revised December, 1961 



§ub.1ect' 

Purwse 

Duration 

bocation 

Cooperatiug 
Agencies 

-Personnel 

FISHERIES RESEARCH BOARD OF.CANADA 
Pacific Biological-Station 

~lopment of Techniques for Me~syting Incuhation Gon4itiops 
in Sp§.wnirig Gravels. 

0 9 

To evaluate or improve natural or a,rtificial spawning facilities 
-by determining the range of physical conditions present in gravels 
and correlating these with egg survival. 

1954,-continuing. 

: Biological S~atio~ and local streams. 

W.P. Wickett, in cooperation with Paqific Oceanographic Group. 

: 

One scientist,. three technicians~ 

- : 1955-.56 - $3,000. 1957-58 - $1,400. 
1959-60 - 5,000. 

1960-61 - $5,000. 
1961..:.62 - ' 100. -1956-57 - 4, 800. 

: Measureme~t of permeability of and pressure gradients through 
gravels and the collection or water !=Jamples from.gravel beds for 
determination of oxygen content now possible with "Mark 611 stand-

. pipe sampler. The new s·l;andpipe sampler will allow measurement 
of permeability from 20 cm/hr to-approximately 100,000 cm/hr· 
with a probable error of 1 • .3 per cent. - At a representative 
permeability of 6,JOO cwhr, the apparent velocity of water flowing 
·through ~ravel may be o_btained within a range _from approximately 
1,000 cm/hr down to 1 cm/hr with a probable error of .about lP 
per cent. 195$ - instrument now-completed and calibrated. 

- -

. 1960 - 11Marlc 7 11 instrument for use in lakes completed and cali­
brated. Water movement into and out of gravel normal to. gravel 
surf ace measured to ,depths of 70 feet. 

Ability_ to measure.apparent water velocity and oxygen content 
or water flowing through spawning beds with necessary accuracy 
is now· assured in stream~ or on lake shores. -

_: Measuring -the Oxygen Supply to Salmon Redds, W.p.-Wickett, end, 
R.A. Pollard. Prog. Repts. Pac. Goa.st Stns., No. 99, pp. 20-21, 1954. 
The· Oxygen Supply to Salmon Eggs in Spawning Beds, W.P. Wickett. 
J. Fish. Res. Bd. Canada, 11(6): 9.33-953, 1954. 
Measuring Seepage through Salmon Spawning Gravel, R.A. Pollard. 
J. Fish. Rea. Bd.,_Canada, 12(5): 706-741, 1955~ 
Groundwater Standpipe Mark VI, L.D.B. Terhune~ Ms. Biol. Stn., 1956. 

June 20, 1957 
Revised December, 1961 
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\ -
' 

Reports 

FISHERIES RESEARCH BOARD OF CANADA 
Pacific Biological Station 

: .s_urjr_ily of Sp~~ipg EscQ.pem~nts of ~m:i!lg Salmo.tL to the f.r~.r 
River System. 

To observe the present spawning escapements to determine how · 
practical it is to separate red and white stocks by the colour 
of the flesh in spawned-out fish. 

1956, continuing. 

Harrison and South Thompson tributaries of Fraser River. 

Dr. D.J. Milne. 

: Department of Fisheries, Pacific Area,. 

: One scientist, one technician. 

19 56-57 - $3, 000. 
1957-58 - l,ooo. 

: About one-quarter (150,000 fish) of total E.C. spring salmon 
escapement spawns in the Fraser system. About three-quarters 
spawn above Hope, of which half spawn in the Thompson system. 

c 10 

A large part of these escapements would be influenced by pro­
posed darn construction on the Thompson and Fraser Rivers. Based 
on the operations of.tne commercial gill-net fishery-there are 
two distinct runs. Earlier, smaller, red-fleshed·fish migrate 
May to August;; later, larger, white-fleshed fish migrate with 
peak in latter part of September. All spawned-out fish examined 
were white-fleshed so the two stocks ~Till have to be distinguished 
from live fish captured during the spawning migration or in the. 
early .. stagee of spawning. 

Judging from size of fish, scale characteristics and time 9f 
spawning, the fish spawning in the lower ·Harrison River are 
white-fleshed while those spawning in most of the tri~utaries 
of the Thompson River are red•fle~hed. Further studies by 
tagging and estimating the spawning escapeme~ts of both stocks 
of spring salmon are necessary to provide a basis for management 
and to evaluate the effect of·future changed conditions on these 
important stocks. 

Data·and sti.mmary report on 1956 operations are on file. 

June 20, 1957 
Revised December, 1961 



.Purpose 

~w;ation 

Location 

J;n Charg_e 

,Cooperating 
Agencie§ 

Personns;il 

Result11 

FISHERIES RESEARCH BOARD OF CANADA 
.Pacific Biologic6.l Station 

c 11 

}2etermj,nA't1on of Requirements- t,or §~Q.cessfyl Developmen,!; Qf 
Va.r~ous Speciea QLb,_g;i.f;Lc Sa1mon ;tp,:_the Egg, Al.e3:j,n and Jliarl!' 
Fry Stages. 

: To establish more effective hatchery techniques; resulting in 
a higher survival of eggs to returning adults than _that found 
in nature. 

s Continuing from 1956. 

: Biological Station and two experimental hatcheries on the 1 

Skeena River system• · 

a Formerly M.P. Shepard, now R.A. Barns. 

• . 
1 One scient;tst, three technicians, .,;-6 seasonals. 

i 1956-57 - $ s,200. 
1957-58 - 56~000. 

1958-59 - $22,200. 
1959~0 - 17,lOO. 

a Survival from egg to migrating fry can be improved up to.nine­
fold by hatchery techniques although ret~ from planted fry 
may be lower than that found in nature. Experimental hatcheri 
~echniques have incorporated the.self-release of fry under·con­
ditions simulating those related to normal fry migration• 
However, ·returns 'from 1958 and' 1959 pink fry releas_es -were about 
l/10 (0.18% and 0.17%) that found in nature (1.5%). · 

' ' 

·Starting in 1961, m8.in effort_willbe .concentrated on sockeye 
. which will allow· assessment of success at fingerling and smolt · 
stages as weli as of the .final. return. -· · 

Assessment : Knowledge or the biology or the ee.rly stages ot salmon should 
provide information relating to an improved basis for artificial 
propagation. 

Report.§ 

Jun~ 20, 1957 
Revised December,. 19(>i 
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Purpose 
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Cooperating 
Agencifil! 

.fersonnel 

FISHERIF.S RESEARCH BOARD OF CANADA 
Pacific BiologicSl Station 

s To Determine the Limits of Tolerance to and Metabolic Demands 
Impo~ed by En.vironmental. Stress in Salmon. 

: To provide an improved Understanding of the effects of changes 
in. the envir~nment on viability and normal function of salmon. 

Indefinite, beginning 1958. 

: B.iologica+ Station, Nana.lino, B,.c. 

: Dr. G.R. Bell. 

: .One scientist 

: 1957-58 - $7,000. 
1959-60 - ' 2,000. 
1960-61 - 2,000. 

c 12 

: Studies to date.have considered the establis};lment of measurable 
criteria of the normal fish, including radiographic definition 
of .structure and position of major blood vessels, nerve centers 
and excretory organs. Work has begun on the ceilular haematology 
of salmon. · 

: Preliminary resUl ts indicate that the levels ·of serum transam- · 
inases_may be an aid in: the diagnosis of tissue injury. 

. . . 

: Some Radiographic Observations on the· Gastrointestinal and Urinary , 
Systems of Anaesthetized Pacific Salmon ( Oricorhynchus), G. R. Bell, 
and J.E. Bateman. Can. J. Zool. ~' 199, 1960. 

7 

July 10, 1958 
Revised December, 1961 
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FISHERIES RESEARCH BOARD OF CANADA 
Pacific Biological Station 

c 13 

Generaj. Descri12tion of B@haviour (EthoJ:ogy) in Pacific SalmQIU. 

: To define the totality of behaviour from fry to adult on a com­
parative basis. 

• Indefih~t~w b~gi~ning 1958. • 

.. Biological Station. • 

• c·. Groot. . 

• One scientist, one technician • • 

: 1959-61 - approximately $8,000. per 1eer • 
. 

: A detailed.comparative study on -~e aggressive behaviour of 
fry ~d on the spawning behaviour of adults is· almost coJJloio 
piet~d and ready for publication •. 

This.is. one or the several programs instituted to provide 
fundamental informati9n on sal.mo~ biology. 

July lQ, 1958 
Revised December, 1961 
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.QQ.Qmrating 
Agencies 

.. Personnel 

Report§ 

FISHERIES RESltARCH BOARD OF CANADA 
Pacific Biological Station 

" 

c 14 

: t,;gological Relgtiionships Between Salmon and Their Stirroundings. 

: r·o provide descriptions of salmon migrations in natural and m~­
.made environments,. and to reveal the environmental cues to which 
salmon respond and orientate. 

Indefinite - s·tart 1958. 

:. Initial projects,.1958-62·on.Somass Riv~r system anQ..east 
coa.s·t creeks, Vancouver Island. · 

Dr. D.V. Ellis • 

Department of Fisheries, Pacific·Area. 

. : One scientist, one tecJ:mician, one seasonal~ 

$12~000. to date. 

New observations and recording techniques have been devised,. 
relying principally on a system o.f categorizing salmon movements; 
re·gula.rly operating observation posts both above-surface and 
underwater, and using photographic recording method8. 

. . . 

A great nwnber of biological phenomena common to.animal. migration 
in general have been found opera.ting within salmon migrations. 
They vary from innate species differences and internal rhythms 
to instj_nctive and learned respon;>es to environmental stimuli. 

Migration descriptions .and analysis of common factors in differ­
ent migrations provide·a. factual basis of information which can 
be dra'Wll upon by biologists and engineers, concerned with pre­
dicting and anticipating the effects of industrial water-use 
developments on salmon migr~tions. 

Orientation and response stu~ies provide basic inform~tion 
necessary for effective human control of migratiqns~ 

: Diving and PhotogrEtphic Techniques·ror Observing and Recording 
Salmon Activities (In preparation), D. V. Ellis. 
Movements of Mfgratirig Adult Salmon over phort Distances (In 
.preparation), D. V. Ellis. 
An underwater movie demonstrating salJ11.on activities during 
migration, has be~n prepared. · 

July lO,· 1958 
Revised. December, 1961 · 



Duration 

Com.ting 
~cies 

.fetsonnel 

ReJ2or~ 

FI~HERIES RESEARCH BOARD OF CANADA 
~acific Biological Station 

: lil.Q.Q.b~~l Ch1!J1geQ ;in 'Salmon Ogourring with Migr~.:Y.o~ 
Maturati_ont , 

c 15 

z To investigate normal changes, to evaluate the ~ffects or ,, 
environmental modification on these'changes, and to investigate_ 
their environmerit,al and hormonal induction. ' 

: Indefinite, beginning 1958. 

Biological Bta.tion, streams of Vancouver Island area. 

: Dr. W.E. Vanstone. 

: Technological Station, Vancouver; Depart.~ent of Fisheries, 
Pacific Area. , 

Two scientists. 

1958-59 - $2,500. 
1959-60-- 2~500. 
1960-61 - 2,500. 

z Coho plasma proteins, separated by zone electrophoresis, have been 
investigateQ. from the fingerling to the.. spavmed-out adult. One 
protein fraction (related to gain.ma globulin? ) increases throughout­
the- period etudie~; emolt transformation is associated with the 
temporary disappearanceof'another.protein fraction. A lipoprotein 
fraction ( ~erum vi tellin?) is associated with egg formatiqn. --
Geographic differences in plasma protein pat.tern are evident. 

Estradiol monobenzoa.te injection produces in the maturing male 
blood changes ~ormally associated_ with egg formation, whil~ eri-· 
hancing the normal chapges in the maturing female. · 

Changes in plasma volume are also associated with migration. 

: Blood_ chemistry studies have indicated a potential .method of 
m_easuring-extent of maturation Jn mig~ating salmon. 

Plasma Proteins o~ Coho Salmon (Qncq~hynchus kisutch) .as Separated 
by Zone Electrophoresis, .W.E. Vanstone, -and F. Ho. J. Fish 
Res. B_d. Canada, J]( 3): 393-399, · 1961. 
Effects of Estradiol Monobenzoa.te on pome Serum Co~stituants in 
Migrating Sockeye Salmon ( Oncorb.Ynchy.§- .rierka). J. Fish. -Res._ Bd. 
Canada,' 1~(5): 859~864, l9bl. li'. Ho, and W.E. Vanstone~ 

July 10~ 1958 
Revised December, 1961 



Duration 
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In Char~ 

Coouerating 
Agenci~ 

Periaonnel 

Reports 

FISHERIES RESEARCH BOAHD OF GAi.'l'ADA 
Pacific.Biological Station 

'.!JLDet~rmine th.~-~aj;w.~sW. Congj,jJ._qns that PrQi!ype tQg_~rud,mum 
fi:LOut;gu·~ of Pink and Ch!!m_.;iQ.lrnQil.t. 

To assess cQnditions influencing present stocks and to provide 
data for increasing st.ocks. 

Started 1949, ·continuing. 

Biological-Station, Nanaimo, B.C. 

W.P. Wickett. 

Fish Culture Development Branch, Department of Fisheries. 

One scientist, two t_echnicians. 

Approximately $5,000. per year. 

c 16 

The maximum fry output is largely set by the permeability of 
stream gravels. Other .environmental factors induqe ~andom 
stresses and fluctuat~ons which normally prevent the maximum 
being reached. Cont.rol of the environment can bring about an 
increase in the output of a stock as well as increasing the 
chances of the maximum being reached. .Graph of optimum spawning 
density of pink. and chum salmon against mean permeability pro­
vided. Drought and flood bring about major reductions in stocks. 
Temperature restricts the range of the pink stocks. Attention 
has more recently been directed from pink and chwn toward coho 
salmon. 

Data. useful in assessing the influence of both deleterious and 
useful alterations of streams have been gathered: 

File Reports on Puntledge, Salmon and Wilfred Creeks, W;P. Wick~tt. 
Biological Potential of the Qualicum River. Ms. Rept. Seri"es 
No. 676, 78 pp., 1959. , 
Damage to the Qualicum River Stream Bed by a Flood. Prog~ Rept. 
No. 113: 16-17, 1959. 
Review of Certain Environmental Factors Affecting the Production of 
Pink and Chwn Sal:non. J. Fish. _Res. Bd • .12(5): 110~1126, 1958. 
Environmental Variability and Reproductive Potentials of Pink 
Salmon Population in British Columbia. . H. R. MacMillan Lec·t;ure 
Series, 1960 (in press). 

December, ·1961 



Subject· 

Pur~ose 

.FISHERIES RESEARCH BOARD OF CANADA 
Pacific Biological Station 

~1:1..su;i:ement of Wat.er Movement in L!lke Spawning GraveL 

1. To locate arid measure outflowing ·water in lake spawning 
areas. 

2. Describe' other sources of water movement in lake gravel. 

c 17 

Duration Started in 1960; nov handled. by Fish Culture Development Branch, 
Department .of Fisheries. 

Location : Great Central Lake, B.C. 

ln.J1b~ W'~P. Wickett;-(see "Duration"). 

Coogerat~llg 
!gencieE! Fish Culture Development Branch. 

Personnel : One scientist, three technicians. 

Qru!jt $4,000. to date. 

Results : Water movement through the grave,l· o.r lake spawning sites has · 
been found. to.be related not only to underwater seepage but 
also to variations in hydraulic gradient produced by oscillations 
in lake level (seiches)• Water may, therefore, move into as . 
well as out of the gravel in locations examined. Work is at 
a preliminary sta~e. 

Asse~ment : lt seems possible for eggs to be able to survive anywhere along 
a permeable lake shore, although the adults may use very re-
stricted areas of the submerged shoreline. · 

~rts : File Reports 3-4-3-J, Nq. Ll and 12, 1961, Biological Station, 
Nanaimo, B.C. 

December, 1961 
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Duration 

Coop~ratlng 
fo.genciell 

' 
) 

FISHERIES R..Y.:SEARCH BOARD OF CANADA 
Pacific Biological Station 

To determine the energy demand of swim1ning at various speeds, 
and the maximum sustained levels. 

Started 1960 - continuing. 

Robertson Creek, Alberni, B. c.: 

J. R. Brett. 

Technological Station, Vancouver, B.C. 

One to two scientists plus two technicians, 3 months/year. 

$35,000. to date. 

c 18 

Maximum sustained swimming speeds for adult sockeye at 65-68°F 
ranged from 2.7 to 2.9 ft/sec. according to size. Continuous 
swimming without any form of rest can be maintained at these 
levels for at least 100 hours. Observation indicates that a 
speed of 1.5 ft/soc. can be maintained almost indefiniteJ_y. 
High temperatures and fungus infection (Saprolegni~) have 
hampered progress, but point out that the development of this . 
inf ect,ion at points of injury can be rapidly lethal in fresh 
water. 

The facilities for these studies are still under development. 
It will take two to three years to obtain direct energy 
measures of a conclus~ve na~ure. 

Performance of Adult Sockeye in Robertson Creek Flume in 1960, 
J .R. Br~tt. Ms. Rept., Biol. Stn. 
Report for 1961 in preparation, J.R. Brett. 

December, 1961 
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Cooper_~,:l!ing 
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PersQnnel 

Results· 

A~sessment 

FISHERIES RESEARCH BOARD OF CANADA 
Pacific Biological Station 

R~iiI?trg:ltory Metabolism of Young SaJ.mm:h. 

. ' 

To determine the effects of environmental stress on the 
metabolic rates of salmon. 

1 Started 1960 - continuing. 

Biological Station, Nanaimo, B.C. 

: J.R. Brett. 

Design assistance: Pacific Naval Laboratory, Esquimalt, B.C. 

One scientist and one technician. . 

$10,000. to date. 

c 19 

Apparatus has be.en designed. to impose controlled swimming speeds 
and temperature on young salmon. Preliminary tests indicate 
that the design is satisfactory. Experimental work has just 
commenced. 1961 - resting and active rates of respiratory 
metabolism in young sockeye salmon have been determined.for 
swimming rates up to fatigue levels. · Maximum differences are 
of the order of ten times at 15° and 2ooc. · 

This experi'!llental "tool" should provide a great deal of useful 
basic information.on salmon capacities. 

A Proposed Tunnel Design for a Fish Respirometer, John Mar. 
Tech. Memo. 59-3~ P.N.L., Esquimalt, 1959. 

December, ,1961 
' 
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FISHERIES RESEARCH BOARD OF CANADA 
Pacific Biological Station 

Orientation and Navigation During Long Distance Migrations 
in the Pacific Salmon. · 

To obtain information on general migratory behaviour guring 
long distance migrations, and in particUlar to ascertain the 
directing stimuli governing these migrations. 

Indefinite, beginning 1959. 

Biolog_ical Station, Great Central Lake, and Babine Lake. 

0 20 

: C. Groot. 

Part of the program is a joint effort with Dr. W.E. Johnson 
of this Station. 

One scientist, one technician, and one seasonal. 

: 1959-61 - $2,000. per year. 

Sockeye_salmon-smolts during their s~award·m:i.gration show the 
capacity to orient to celestial. phenomena under experimental 
conditions, thus indicating thepre-sence of a time-compensated 
orientation mechanism. One of the celestial phenomena used 
in celestial orientation appears to be the sun; ~owever, · 
significant directional tendencies are maintained during · 
overcast and twilight periods. In general, the directional. 
tendencies shovn under experimental conditions show a correlation 
with the compass direction in which the fish would have to swim 
to get out of the lake •. 

: Knowledge of the cues or sensory abilities which allow salmon 
to make directed long-distance niigrations should assist in. 
understanding the extent to which environmental alteration 
might affect migration.ability. 

. . 

December, 1961 
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D 1 

INTERNATIONAL PACIFIC SALMON FISIIBRIES· CONMISSION . 
. . ' 

. Subject Obstruction· 51t Hell_! s- Gate~ . 

. PUrpos_e . to determine tli~- adequacy oi :soc~eye passage .. at H~li 1 s Gate • 

Duration : 1938 to 1945 .. i . ] . 

Location· Fraser River watershed. 

In. Charge Director. i. 

' 
. '1 

Qoo2etating· 
Agenc i'e a : -

·Cost·· 

Re11ults 

. Reports 

.. ' 
. : St~f bio]..ogis:f:is ah<l. various '.t»iel.d and office assistants. 

Estirn~ted; $200,000. ,.- " 
. ··I. 

. : . Tagging Of upstream-migl'.''8.nt adult. sockeye showe«1. the· necessity 
of correcting the co:tlditions·.-of jery difficult fish pa,ssag13 · · 
.at ~ell' :s Gate. .Arialysis·. of. _historical· data indicated that : · 
the . depletion of the. Fraser· River sockeye: runs .. was caused . _ 
largely by the dumping of. ·rock into the Fraser Canyon -d~irig · 
ra~lroad ·cons_truction, -started in 1911. Roe~ d~ping at Hell's 
Gate in 1913 ·ca~sed.a severe block of migri:Lting. salmon~· It · 
was' shown·that· a_deley of 12 deys'or more:at_an obstruction is 
mifficieri.t- ");o_ prevent sockeye from. reaching t~eir spa:w;ning - · -

'grounds and· that lesser delays can greatly lower the salmon's 
reproductive ability._ · 

'rhe investigations provided the basis for.construction of the· 
fishw~s at Hell' s Gate: and also ~ great- ·deal . of addi tioriai 

· information, including information concerning the adverse effect 
· of dela,y during the upstr.eam migration. The sev-ere. depletion 
- of sockeye._stocks,. as: a result of ·:the -obstruction· a·t; Hel1 1·s ·· _ .. 

Gate, caused an estimated loss of revenue to the.fishl~g in-
dustry of more than a billion doliars. · 

Effect of the Obstruction at H~ll' s Gate on. the Sockeye."Salmon .. 
of the Fraser River, by W.F. T~ompson, -,I.P.s.F.c., .. BltlletiJl, -· 
l,' 1945. . . 

.. July ·22, 1958 

_ .... 

I. 
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INTERNATIONiiL PACH'] C SALHON FISffiJUES CWJH.SSION 

.. : Emuneration ap.£! Id~tificat:j_on.of -Adult Spckeye and P}-nk S~mon 
.Populat:j;ggs During 1'iigrat;i.2_n_Jn _the ·Fmgr.-Riv~ 

To determine the daily nurabers and racial identity of the adult 
,:soc,keye -a,nd .. pink_ sal.r.non populq.tions. migrating, upstream in the 
Fraser- River... · · 

. •,_' 

'. 

:·Fraser River watershed and commer9ial fishing ar!=as adjacent. 

: ·Director.: · · 

Coo_p~r.,g.!-irig _ --.. .. , ·-· 
Agen~ie~ Canada, Dept. of Fisheries, Fisheries 

Washington State Dept~ of Fisher1es • 
Resea.rch BoliJ:'d of Canada, 

. . -.--- - . 
: Variqus nwabers of biologists and· field· and office assJ.stants. 

Estimated,. $345,0oo. for enumeration; $176,ooo. for identification • 
. -... :. 

Res~_., Methods bave ·he en deyeioped for_ differentiating most of the races 
of Fraser River sockeye in the commercial fishery. De.ily samples 

-·:: ;·of_. fish· are obtained· from different sections. of the commercial 
· fishery and 1µ1olyses· ma:de of. scale ring counts,- lengths, and other 
characteristics. I;t has beenshowri that adult sockeye migrate at 
a fairly uniform.rate and that in general the original order is 
reta.ined during migration over distances as great. as 600 miles. 
The order of spavming.is closely related to the order of arrival 

" -· · · · , -'on' the spawning ·grolllds. · Spawning ground arrival curves are 
, -- :--:; . '-_. •obtained each year a.n:d the spaW'ning ·populations are enumerated on 

all of the spawning grounds._ Statistical examination of the com­
merci~ catch_ immedi_ately before and after ea.ch. fishing closure is 

· · one: means o;f measuring the -periodic amount of the escapement. Test 
' fishing· during :the closures 'is a: means of verifying the mnount of . 

escapement. 

Assessment 

Reports 

: Enumeration of the'; spa~mh1g populations and calculation of the 
,daily nunber·s of ·sockeye ·or pinks esci:-1.ping the commercial fishery 
·a.re· e·ssential for :proper' management- of· the Fraser· River sockeye -
and pinJc salmon fishery. In addition, this infor~ation is essential 
for protecting the -reifource .against ·the hazards of industrial 
developiiien,ts. -· -For ins·tance; «if- suff'icj_ent res-earch had not been 

. conducteq, _it would not have been possible to justify the 
speciffoatiori.that dams constructed on the Fraser River would have 
to provide- passa:ge for 7 50, 060 sockeye ·in one day. 

See list on reverse .,side of this page. 

July 22, 1958 
Revised December, 1961 
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Report.if' : _ _:·.· ·· :·- ::Etfect 'of· the ~Oos~ructiori ,~t .:li~1i1 s' :dat~' oh.='.:tne: Sockeye Salmon .. ~ . -~ 
.. of, the ~F~aser. ·River., ':·by:W:.'F ~- ·:T-hoinpson;::~lo'·p.s. F. O~ ,: Bulletin ;I., 

; ::.· 

•". 

·f·· 

' -· 

. 1945. . 
. ; . : ' . ·' - ' ~~ - ' ' '....:' ·' - -·1.. .' 

· ·Problems· iii' Enumeration: ·or .Po'j)lµ.atioris ·or Spawning ·sockeye 
Salmon, Part 1, A Study of the Tagging·,Method -in the Enunier­
atiqn of .Sockeye Salmon Po:Pulations,. by G~F. Howard, and Part 
2, A Mathematical Study of -Oorifidence Lfmfts::or Salm<>n Popul.atic;ms 
Calculated from Sample Tag Ratios, .by n:.G. Chapman, l.P.S.F.O., 

· ·' BUllet·in--11,· , 1948~ , ·; .z · "> > ~ · ~ ·: . · ·:. . · · ~ : . :. . ... ·"·; .. · ·. >• · · 

A Study of ·the Sp~wning Populations· of Sockeye -Stlmo~ in tl).e · · ' 
Harrison.River Systeml with Special.Reference to the Problem 
of Enumeration by· Means of Marked Members;· by ·11.B. Scha!=J~er,: :'.·· 

: 1.-.F~S.F~o., 'Bulletin lV,_ 19-51~·:;. c:· .. : ·' ;· <::,·,,. 
.< ~;- 1.,-~J·. -·-~.,. ~ _...._ ' ·~·-:~ 

The Chronological Order of Fraser River·Sockeye SB.lmon Du+ing 
_ Migration;::Spawning:1and:Death, by;.S.R• Killick, I.P~s.F.c~_,>::· ~:-~-.··;_ 

Bulletin Vll, 1955. 
_ ..... _ •.1•:.-' .:·.;:_._:~·,·;••'···.·.~·: ~~·r·l ·.·.· .. _:~_"-~ -~-~ ~ ...... ;.,._;•;··.·-~ .. _"! 

Collection and ~nterpretation of Sockeye Salmon Scales, by 
.. : <· R•I.-. Clutter. and L•E•'·' Whitesel·;:;!.P.S;.F .C·-:'1. BW.letin l.X, 1956~ ·: . · . 

' ' '" • - • • • < - r •••• ··•• 

_ .: ~"~·'- .. ;~· r r: <.- .' · .. ,r'-. .• :_ ... ·:.-:'•I .,' · :., ··.:-~; ~ ""~ ~.-.·- ~ ___ h. , 

. < ·The Effects .. pf·, Regulatory Selec·tivi-ty. on~ the·•Productivity of 
·. · ·. Fraser--Ri v~:r_. :Sockeye; .. by. Loyd. A.···,Royal·, :The Oanad~an -Fish 

-· Ctilturist, No. 141: ,October,, 195:.3; __ , ~ · " · .- .'. ;_·i:: 
-..... -· '.: -~ ;_, ... ~: ... 

~ . ' . :: . 

' 1 ! .. -. 

' ' . 
.... - ·~ :·; ·b .. -' - ~ :. . ~·. \ .• ~; ,j .. ' ! t -. -_::· _(! . 

. · .· -· ~ .Ari.-Examination of· Factors Affecting the. Abundance -of Pink Salmon 
- · · - ··in. t·he .FraSer, ·River, .by:· ~~H~ Vernon:, >IeP-.S.F •. c.",.: ~Progress ·RepOrt, 

,· .1958.< "; ;.· ... ·.' .. <. _o·, .. ·:-;_:~----·;·-- ... ,. ··,·· 

. .;: ' . ' - . • . ' ; ~ ' ' ' . ' . . - . -: . '!..·. ~. ' - ... ~- . 

. - . ,_.Character ·of--the Migr~tion: of -Pink S.almon to Fraser River 
· - :.- , :sp~miti1·g Gro~g,9_·1n. _125~:'~ _b~,.-F,:J.·:.:w~~,~.i-.:P.:s.!F:.9-:,,, Bulletin x, 

1959. . ' ' . ,. ' .· : ·.' .. ,• 

·· .' . ~,-.Pr~li~~arY.,: Rev;e,~ _-_9f .-PE!~;\;inept _~as~~ Taggi~_g Inv_:~s~tig~tiqP,~. -9n 
. .-: : .. Pink Sal~on"and:-·Pro:P.e>s.al fo_r _a· .G,Qoriiih~te:d;-~esearc}l. Program for· .. 

· 1959; ·by.Pink:o·SEilmon-·_G.o.ordin-~t:i;ng Conullit:tEt~·,-·,_Repo:rt No. 1, 1958. 

. ---. 
·.~ . ~ ' 

• i ~ • 
.••• • ·~ .~.;il'' ;'.: .• .... - ~:..· .: • ·: .:.. ·- ·, ., .-·_ -~: . . ·- .: •.. • ;1:;._ • 

Second,,Prog:ress --~epor~ on ·1;he Coo_rdina~E!d· -~esearc}l_ Prograin for 
1959, :.by. ~i~ :S~J!!on ._C~o:rd~~ai;ing Corilmi t~e~,, _],.<)q,0.--, 

-!.':_.~. . .~.-- ; L . : -.. ~ -. ,· , ,:"; . . .. ··~: ... '. , .: , :. :..~. . . - . .-: ·- - . .:"'·· , 

. ; · Thi:qt;P_r()gress Re:gort .,cm .the C9ordinat(i>q Re.searc]l .Progr~ in 
· ... l~59, .:b~ :rink saimo~:.0Qq:rciinaxf.i~g:_:¢.()~-tt.~~,_:;.~9~o~:. · 

··1·-. -· _._ ·.- .·_· .:'''" :_ - : ~~ ·~-· ·~ 

• • • it • • • • • e • 

- :. : ..._ 
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INTERNATIONAL PACIFIC SALMON FISHERIES COMMISSION 

Subject 

Purpose 

Dui:~:ll.9n . 

Location 

In Cbrn 

Cooperating 
Agencies 

PersQIW.§l 

· ResulJ& 

·Assessment 

Reports 

: E.1.§bladder Hydraulic Desim 

To develop adequate hydraulic .designs f~r rishladders. 

1943 to i953 

University o_f British Columbia. and University of Washington. 

Milo c.- Bell. 

/ 

: University of British Columbia and U~iversity of Washington 
' : Various numbers or engineers, consultants and assistants. 

$100,000, including experimental work on models or Hell's Gateo 

Hydraulic model studies· were made to study the effects of variables 
in the hydraulic design of fishways (weir and vertical slot) and 
diffUsion chambers for fishways. The relationships between head, 
discharge, pool size1 crest Qifferential, flow pattern, energy 
dissipation, etc. were studiedo 

' : Early investigations of the hydraulic design of fishladders were 
conducted with specific reference to natural obstructions to the 
passage of Fraser River sockeye, such as Hell•·s Gate, Bridge River. 
Rapids; and Farwell Canyon. In later years, the work was extended 
to include a study of small vertical-slot and weir fishladders for 
possible use at small dams • 

..... 

: Unpublished data. 

July 1, 1957. 



INTBRN.tl.T°IONAL PACIFIC SALMON FISHERIES COMMISSION 

P\Y:p~ To measure the adequacy of ;the Hell's Gate fish.ways .. 

1.Q.cation Fraser River watershed. 

In...film.r~ ·: Director. 

Cooperating 
.k~D~gj._e13_ : None. 

: Bioloeist and various numbers of field assistants. 

Estimated, ~~40,000o 

D 4 

It was shO\m by means of tagging analyses, that the fishways 
enabled sockeye salmon to negotiate the Hell's Gate reach as 
easily as at non-block levelso 

-4.a."l.e~ = Through its activitj.es in removing the Hell 1 s Gate obstruction 
and other minor obstructions, the Commission has maae·the Fraser 

·River system as accessible to sockeye saJ.mon as at any time in 
its history. The sockeye · runs have increa.sed tremendously in 
recept years and it is expected that these runs· will reach hie.­
torical levels of abundance in a very few cycles. · The wholesale 
value of the increase in the sockeye pack in the cycle 1952 to 1955 
over the parent cycle yeru.·s 1948 to 1951, was $31,633,362. The _ 
significant increases in the commerciaJ. catch in recent years and 
the realization that the historical ievels of abundance can be 
reached in the not-too-distant future are impo:ct.ant deterrents to 
damming of the Fraser River. 

: A biological Study of the Effectiveness of the Hell's Gate Fishways, 
by G.B. Talbot, I.PaS.F.C., Bullet.in III, Part I, 1950 .. 

July 22, 1958. , ' 
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·Subject 

Iln'ERNATIONAL PACIFIC SAINON FISHERIES COI-lMISSION 

FlOJ-1 Pa,.t.:t~!'1Lat HelJ 1 § GatE! 

To study variations in flow pattern at Hell's Gate in rel~tion 
to the migTations of sockeye salmon. 

~ . : 1945 to 1950. 

Loc~.irul- . : Hell 1 s Gate and office ana;tysis of data. 

l.u.Charge R.I. Jackson. 

Cooperating 
A.genci,&~ None. 

~~~ Engineer and various numbers of field assistants~ 

CQ.f?.,]_ $20,000. 

Studies showed-· that the :water slopes through the Hell 1 s Gate 
reach were much greater during_wuter levels at which sockeye 
were blocked than during passable stages. At all river stages 
that were found by tagging analysis to block the passage of 
adult sockeye, the average of the maximum water slopes was 
about 0.37o The average of all maximum slopes at stages designa­
ted by tagging analysis as passable was ~ess than 0.04. The 
relationship between passability and ~lope corroborated without 
exception the conclusions reached by the biological studies o:f 
the pa.s~age of sockeye at Hell's Gate. 

I 

:Apart from the information given concerning water slopes and 
sockeye passage, the report on this study is valuable in that 
it presents the complete history of the blockade of Hell's Gate. 

Variations in Flow Pattern at Hell 1 s Gate and Their Relationships 
to the Migration of Sockeye Salmon, by R.I. Jackson, I.PoS.FoC., 
Bulletin III, Part 21 1950. 

July 22, 1958. 
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INTERNATIONAL PACIFIC SALMON- FISHERIES COMMISSION 

fil:f.~.....Qf.:..J:l.lli~J®fil:S1..tllr!3S on Su1~ival of So~~Durin~ 
. Ad1UjtJ11m::..~ion, Spca,tming, Incuba.t:i.2n.:..~ Eggs _and Emrn~of Fa. 
: - . . '. 

: _To determine environmental limitatio:q.s with respectto water 
temperature and the effect of variations irl·that environment on· 
survival. 

1945, continuing • 

: Fraser River watershed. 

Formerly, J.A.R. Hamilton - now P. Gilhousen. 

Cooperating 
Ag_~nd~JL....... : Noneo 

- m.aonnel : Biologist and various nwnbers of field, office anq laboratory 
assistants • 

.Q..Q~ :: $75,000. 

!!§.~ : Temperatures in excess 9f .68°F during .the adult 'migration appear 
to have an adverse effect on.survival and temperatures in excess 
of 6o°F during spa-WUing seriously interfere with.normal egg·depo­
si~ion. A temperature of 50°F is considered optimum for·spawnipg, 
with 48° and 55° being ·the -preferred 'temperature limits. The. upp·e~. 
temperature limit for· newly"':'spalmed eggs _is about 6o°F. Tests in-

. dicate that in_ order to survive, the eggs must reach a certai~, but 
as yet undefined, stage of development before the onset_of the 
winter cold water peri9~. · 

As,~.!~.imment In- order to safeguard the Fraser River sockeye salmon against 
artificial changes in the environment through industrial develop­
ment, it is essential that a great deal of research be conducted · 
to determine the effect of: water temperature o~ fresh-water sur­
vival. since temperat'!ll'e is one physical factor recognized to be of 
great importance to reproduction, development, and physiological 

. activity. 

~;g~ Brief Review of Temperature Stu¢!.y, by J,A.R. Hamilton, I.P.s.F.c., 
unpublished manuscript, .1956. 

Also other unpublished data. 

Jµly 22, 1958. 
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INTER.NATIONAL PACIFIC SALNON FISifERIES COMMISSION 

ln Charge 

: To obtain a conti~uing record of exist:Lng.~ater temperatures 
on the migration routes an~ spawning grounds of Fraser River 
sockeye. 

1945, continuing. 
' 

: Fraser River watershed. 

:·Formerly JoA.R. Hamilton, riow P. Gilhousen. 

Cooperating 
~~:None. 

f~;i:,;sooneJ... One biologist, office assistant and· various field assistants • 

..Q.QJi] Estimated, $80,000. 

Re~ults During the spaliming period,. daily temperatures ara measured by 
means Of recording thermometers on nearly all of the sockeye 
spaliming groundso Daily temperatures are also measured on the 
major migration routes, particularly those that have oeen or may 

'be affected by water use proj.ects. An attempt. is .also being made 
to utilize existing records of air temperature fiild also tree _rir•g 
counts for estimating pest water temperatures in order to dete~i~e. 
possible long term changes in environment and provide insight into · 
historictl variations in production. A study conducted'in 1956 
showed that in any cross-section of a spalming stre~i,m, the a.verag~ 
daily temperature at the depth soekeye eggs are deposited is th<::1 
same a.s the avera.ge daily tempera.ture of the flowing stream. 

Asf;l_B.l3.a?ll\ent A precise kno~wledge of. wate_ir temperatures is ess~ntial for measuring 
the toleral1ce limi:ts in spawning and egg incubation for obtaining 
the maximum production, end for determining the possible adverse 
effects of hydroelectric and other multiple water use _projects. 

~IM : Report on the Fisheries Problems Crea.tea by The Deveiopment of · 
Power in the Nechako-Kemano-Nanika River System; Cani:ida Department 
of Fisheries, ·Fisheries Research Boa.rd of Canada and IcP .. S.FoC., 
1951, (Mimeographed) . - · 

Supplement Number 1 to above Rep<,n·t,. Temperature Changes in the 
Nechako River and their Effects on the Salmon Populations; · 
Canada Department of J.i'isheries, J.P.S.F.c., 1952, (Mimeographed) 

Also llllpublished data. 

July 22, 1958" _ 
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INTERNATIONAL PACIFIC SjU.HON FISHERIES COlviHISSION 

futr1..9..l~ To determine. the efffict of irrigation diversions on sockeye salmon 
production and to re,comrnend remedial measures. 

lhJ.tation . Started 1946, ?ontinuing. 

Loc!J,.tiQ.n . : Fraser River watershed.. 

In CM.l'.S§ Formerly, Milo C. Bell and R.I. Jackson; now, A.O. Cooper. 

Cooperating 
Ag_~ci~~~ Canada, Department of Fisheriese 

Pe;rs..QPD.Q1 Engineer, piologist and field a.nd office· assistants, part-time • 

..Q.Q.§.t . : $10,000, estimated. 

Some diversions surveyed.have been found to have no adverse effect 
on sockeye production but a serious problem exists· in the Salmon 
River near Salmon Arm, where the residual flow at the lower end of 
the river is hardly sufficient for salmon migration and spawning, 
and there is no provision for a certain minimum residual flow. 

W~§sment A serious problem exists in British Colur.1bia with respect to multiple 
water use in that the present policy of the Water Rights Branch is 
not to stlpulate maximum diversion rates for irrigation users but· 
only the total quantity of diversion allowable annually under each. 
licence.. Thus, the needs for fisheries are not given adequate 
consideration. In the case of the Salmon River, a. partial solution 
has been obtained i~ that the Comptroller has agreed to appoint a 
Bailiff to restrict irrigation use whenever it can be shown that 
the residual flow in the Salm.on River is not sufficient for maj_n- · 
taining the fisheries rAsource. 

Rep...Q,r..!;.§ ·: The Problem of RestoraM.on of Salmon j_n the Salmon River, Canada 
Department of Fisheries, I~P.S~F.C. unpublished manuscript, 1954, 
(Mimeographed) o 

July· 1, 1957. 
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INTERHATIONAL PACIFIC SALMON FISHERIES COl1IlUSSION 

12.1<ation 

In Char~e· 

To measure the physical conditions of natural streams u.sed by 
sockeye salmon for spawning and the relationship of these 
conditions to survival of sockeye egg~ and alevins. 

1946 to 1956, and continuing. 

Chilko River, Adams River, Stellako River, Horsefly River, 
Weaver Creek, New Westminster and U.B.C• Laboratories. 

Formerly R.I. Jacks9n - now, J. Pyper. 

Cooperating 
~.a.._ : Nonee 

Pe;;:§onne,l : Engineer and "field and laboratory assistants. 

~ $ 25,000. 

~~ : Data on depths, stream velocities, gravel velocities, gravel 
composition, discharges, slopes, cross-sections, ru1d areas of 
the major stream spawning grounds of the Fraser system are being 
collected and analyzed. An instrument has been developed for 
measurement of water flow through spa1ming beds and the concen­
tration of, dissolved oxygen in the water. The mechanics of. flow 
of water through gravel beds have been studied qualitatively. 
Since sockeye tend to select the most favorable spawning areas, 
studies of density and distribution of spaimers in different 
areas form an important part of this work. 

Assessment Surveys of the physical, conditions on the spa'Wiling grou11ds are 
nearing completion, but further work is planned in measuring 
the rate of wat~r flow through spmming beds and in studying 
the construction of redds. This informat:l.on is useful in assess­
ing· the effects of proposed water use pro J ects on spatming 
ground conditions and in des~gn~ng artificiaJ, spawning channels. 

· ~epo.tM Unpublished data. 

July 22, 1958. 
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Eurpose To study the feasibility of various flood control developments 
on salmon and non-salmon producing streams of the Fraser River 
watershed. 

Jhl:r;:s..t.iQll : -started 1948, continuing. 

1.ru<§.lign Office analysis of data. 

ln Char~e : A.G. Cooper, M.C. Bell. 

Cooperating 
A,g.filQj ~~ None. 

Pw~QJ;mel One engineer and v.arious office assis·t;ants, part-time. 

A_.ssessment 

Studies of the engineering and economic feasibility of various 
proposals for controlling floods in the Fraser Valley and local-, 
ized areas upstream are made in order to determine, investigate 
and provide alternates for those that would have a major adverse 
effect on sockeye and pink salmon production. Flood control pro­
posals for Harrison, Shuswap, Quesnel and Stuart Lakes were con­
sidered unacceptable from the fisheries standpoint, whereas 
proposals for the Clearwater and the North Fork of the.Quesnel 
Rivers would ha.va less adverse effect. Flood control proposals 
in the upper Fraser abov.e Prince George are also being considered.; 

Most, if not all, of the flood control proposals on the Fraser 
watershed would have an·adverse effect on salmon production but 
some proposals would have a much more serious effect than others. 
Studying the various proposals and possible alternates is essential 
for maximum protection of the fishery. 

Unpublished datao 

July .22; 1958. 
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§JaQi~ Hydroelectric D~elopmen~]l__p_.Q.hj,J.ko River.~aters.11§.d 

PurpoS§ : To study the feasibility of maintaining productfon of sockeye salmon 
in the Chilko River watershed rele..tive to proposed hydroelectric develop· 
ment. 

Dur.~ 1948 to.1950, and continuing. 

Locru:,jg.n _ : Field observations at Chilko and office analysis of data. 

In Char~ : Formerly, Milo C. Bell and· R~I. Jackson - now, A.O. Cooper. 

Cooperating 
~c1es Canada, Department of .Fis~erfes. 

Pers..Q~l Engineer, biol~gist, consulting engineer and office assistants. 

~ : $101 0001 estimated direct expense. Supplementary data obtained from 

As~ssment. 

Reports 

other investigations. 

In two consecutive years out·of each four, the Chilko River now origi­
nates about three-quarters of the catch of sockeye salmon froin the 
entire Fraser River system. . ~ll of the various plans for using Chi1ko 
Lake for the development of · hyd:Io·oelectric power would have a very 
serious _effect, on sockeye. production. It has been conciuded that the · 
continuance of the existing Ghilko sockeye fishery requires that there 
be no interruption, addition., diversion, or obstruction.to either the 
natural inflow or .the natural outflow of Chilko Lake or Chilko River. · 
The following problems are invOh•ed: fr.y 'migration ·up Ghilko Rive.::- and' 
over the proposed dam at.the outlet of Chilko Lake, migration of ~dlJl+.s 
in the reduced.flow in the Chilcotin and Chilko Rivers, migra.tion of 
adults over the proposed dam into Chilko,Lei.ke for maturation anr'l thei:r' 
return downstream over the dam for spawning in Chilko River; environ.­
mental conditions for spawning and incubation of eggs in the reduced 
flow on the spam1ing grounds, withdraw81 of mierants from the lal~e 
through the power diversion or false attraption 6f migrants to a ~ub­
merged power outlet at the upstream end of the lalrn, and divers:i.on of 
non-productive silt-le.den water from Taseko Lake into Chilko·.Lakea 

The BoC. Power Commission is now reconsidering· its proposal for using 
Ghilko Lake for power development in view of a rec.ent st;bmission Qf 
biological and engineering data by the D~partment o~ fisheries and the 
Salmon Commissiono. A large amount of·power can be produced' without 
interfering with the valuable fishery resource. in Chilko Lake and 
River. Recent studies have indicated the feasibility of diverting 
water from Taseko Lake to the coast by means of a submerged· pipeline 
across Chilko Lake, Thus allowing half. the hydro development while pre-, 
serving Ghilko in its natural state for sockeye production. This would 

.allow development of the power potential of the Homathko River in 
stages. .Another alternate consists of diverting the Taseko to the 
Southgate, by-passing Chilko Lake by means of a tunnel around the south 
end of the lake. 

I . 

Interim Report on the Ghilko River Watershed, 1949, (published). 
Also unpublished memorandum reports and other data. 

July i; 1957. 
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< 
Sµbj~t : ~pe.l.§ctr,io Poten}llJJ.ti..§s j.n th~e.ser River W:atersheg 

Purpos~ :. To study the feasibility of various proposed. power developments 
on sa;J..mon and non-salmon producing streams. of the Fraser River 
watershed. 

~.J,Qn .Started 19/~8, continuing. 

Loca,ii.QD Office analysis of data. · 

lJl...Q~ A.c. Cooper. 

Cooperating 
Agencies .• : None. 

~~orme.l One engineer and various office assistants, part-time. 

Assessmen~ 

: $10,000. exclusive 0£ Ch,ilko and Necpako studies, reported else­
where. 

l: 

: In order to better uriderstand the relative value of proposed 
hydroelectric developments on major rivers of the Fraser River 
watershed, independent studies are made of the engineering and 
economic feasibility :of possible developments on salmon and_non­
salmon producing streams. Major sites have -been studied that 
include ;various sites on the main stem of the Fraser River, and · 
Quesnel, Adams, Stuar.t, Shuswap, Chilliwack, Chehalis and Lillooet 
Rivers. Many possible alternate developments on non-salmon streams, 
including the Cariboo and Clearwater R:i.vers, have also been studied. 

A continuing study of. proposed power developments on salmon·stre~s 
and aJ.te~nate developments on non-salmon streams is essential in 
order to provide maximum protection and extension of the salmon 
stocks. ·. \ 

Unpublished data. 

July 22, 1958. 
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D. 1.3 

Ir{TERNATIONAL PACIFIC SALMON FIS$RIES COMMISSION 

: So~ke~ Salmon Productivity. 

To measure the various survival rates under natural conditions . 
·during the.different phases o~ the iife history of Fraser River 
sockeye ·salmon. ' . . . . 

: Star.te~ 1948, continuing. 

Chilko- Lake, Cul tus Lake. . . ' 

'J. Weir. 

1 Varies from year to year. 

Estimated, $120,000. 

Continuing data are being accumulated to -.show the natural sUI'Vival 
·.rates of the species. At Chilko Lake,there is a variability in 

the survival from eggs to fry from 5 to 13 per cent, but a 
consistent survival rate from fry to yearling migrants or about 
50 per cent. Survival from eggs qepoaited to re~urning adults 
is about 0 • .3 per cent. At Cultus Lake, the survival from eggs -· 
to. yearlings varies_. fro'm 1 . to 5 per cent. · 

As~essment : Continuing data are being accumtilated to det.ermine variations in 
the natura1 rates of SUn"iVal during the different phases of.the· 
life cycle of the sockeye salmon. The results are valuable, not. 
only in maintenarice and rehabilit.~tion, but also in .assessing .the 
possible adverse effects of industrial development. 

~eports Unpublished data., 

~. ·. 

.July 22, 19·58-
Revised December, 1961 · · 
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D 14 

INTERNATIONAL PACIFIC SALMON FISHERIES COMMISSION 

·I Tra.ns12lantation of So~keye Salmon Pooulations. 

To rehabilitate sockeye salmon.to barren or near-barren areas. 

:. Started 1948, continuing. 

: Upper Adams River, Salmon River,•Barrier River, Por"l!age Creek; 
Creek X (Nadina River), Middle Shuswap River. . 

. . ' 

Formerly J. D. Remington, now R~ Stewart. 

Biol.ogist and about_ three field assistants. 

: Cost was very high during the early. stages. whe~ a ha tcherjr was · 
built and.operated in th~ Que~nel 'area. but in·reQent years the· 
cost has been about $l.Q,OOO. annually. · Estimated total ex-
penditure, $165,000. · . · 

: Releases ·or hatchery-reated t1P.ge~1ings have failed to provide 
any adult.returns ex~ept that Horsefly River stock reared and­
reieased in .the HorseflY drainage did return to the hatchery. 

· Any attempt to advarice :the growth ~r hatchery-:reared kokanee to 
stimulate their seaward migrat:l,,C;:>n also railed . to provide adult\ 
returns. ·The only method that has been found satisfactory · 

. con·sists• or transplanting fertilized eggs to an area having a 
temperature cycle and migration distance couipatible with that .. · 
or the donor stream. . 

Assessment : Every effort is being made to.rehabilitate sockeye runs in· barren · 
or near-barren areas.,_ . In view of the stringent requirements .for 
successful transplantation there seems no p6ssi'bility that major 

. runs affected by industrial development couid be compensated.for 
by transplantati9n to other areas. 

Report.§ Juinual Reports, I.P.S~f·.c. 

July 22, 1958 
Revised December, 1961 

" 
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Reports. 

D 15 

1~TERNATION~ PACIFIC. SALMON'FISHERI:Es COMMISSION 

: -Lake Productivity. 

: ·To .. asses~ the productivity of lakes in the Fraser River 
watershed for rearing ~ockeye salmon and to determine the 
limnologic.al factors ·limiting or controlling productivity. 

~ ' . . ' ' 

1 Started 19491· continui:ng~ 

1 Fraser Rive;r-watershed. 

a· J. ·Good.man. · 

: 

: V~rious numbers ~£-biologists, engineers, and fieid ~d 
office assistail.ts. 

: -,$.30, ooo. 

: . The b¢ttolli.. contours. of'-. all of_>~he ],mown. and· potential - sockeye 
producing la)ces. of. the: Fra.ser ·system liave peen. surVeyed. Studies .. 
of piankton production·, distril?ution _or fry ·and f';i.nger1ings ·and · 

. · studies of. kokanee · ~d trout populat:fons .. have ,bee~ i111d~rway ·for· 
several years~ . A. knowledgc;i of the freshwater growt.h of. sockey~: · · 
can be obtained from measurements of the nuclear area of the scale. 
A. relationship be.tween numbers of· fi.sh and . available food ~upply . ' 
is established .and :.in" addition. a· measure ·of the spatial dis"'.'.. . 
tributions of . feeding. fish in the large lake-rearing are.as' is· made 
possible. -Annual predator abundanc£h possible 'Cyclical' occurrence 
of paras:i:tes 'or competitors, and effect of ·each _annµaJ; population 
of sockeye on the freshwater food supply ~re being con.tinuously 
studied in an, eff9rt to find the ca.use or causes of the quad ... 
rennial cycle in productivity. · 

This study must necessarily be conduc:ted over a period.or·many , 
years. The :i.nformat:ton is very valuable in studying the feaedbility 

·of increasing the productivity of sockeye salmon and. or bringing 
· additipnal lakes, such as Horsefl.y'.Lake, into prod4ction. - In . 
addition, it is essential 1n studies of the possiblce 1 adverse 
err.sets of industrial developments and water diversions; such. as 

· tile' proposal ·to. divert· part of the Columbia River into Shuswap -. 
Lake. Available information indicates .. that this diversion would 
have a seri_ous adverse effect o.n: the productivity ot Sh~swap Lake •.. 

Seaso:p,al and Annual Changes in .Availability of the Adult · 
Crustacean Planktars of Sllu$Wap L0ke, by--F.J. Ward, I.P.S.F.c., 
Progress Report, 1957. · 

.July ·22, 1958 · 
Revised Dec.ember, i 961 
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Sub.iect 

Location 

In Charfi§ 

Co.operat~ng 
Agencies 

Results 

.llim,:r;:oelec-tric Develo.v.m!3nt on the. Ne~hak~ River 

: To assess sockeye conservation proble~s relatl~e to the Alcan .. 
hydro development in the-Nechako River Syste~ and to recommend 
remedial measures. . . 

1949, continuing. 

: Field studies ·in Nechako River and tributaries, plu·s analysis_ of 
data. in ·office. · ·· 

Formerly Milo C. Bell and R.I. ·Jacks~n, ,now A.O. Cooper. 

Canada Department of Fisheries and E;isheries Research Board C>f 
Can~ . . . . . 

:, E~giheers, ·biologists, -'and various numbers of field and office 
assi_stants. 

: $Jo,ooo, estim~ted :dire~t ~xp~ns~ • 

. : Clalcul~ti<?ns· indicat.ed that protection of th.e salmon resource .. 
. would· require consideration of discharge; depth, ·and velocities 
in the residual river below Kenney_Dam 'and: that in orqe1.' to maintain, 
a water temperature of less than 68°F during·. the migration period,.· ; 

·cold water should be released into the Nechako River from the · 
-reservoir at a depth or 200 feet or rnor~• 

Asse§.12ment : No agreement could be.reacheq with the Company for the relea~e 
Of water for temperature control and a serious problem.therefore 
exists in the Ne_chako River which requires. continuing studyo 

Report on the Fisheries Problems Created-by the Development of 
Power in the Nechako-Kemano-Nanika River Systems; Canada Department 
of Fisheries, Fisheries Research Boa~d of Canada, and I.P.SoF.C., 

.1951,. (Mimeographed). , · · . . 

Supplement Number l _1;o abo:ve report., Temperature Changes in the 
Nechako River and Their Effects on the Salmon Populations; Canada 
Department of Fishe+ies, I.P.S.F.c., .1952, (Mimeographed) •. 

A Review· of the Sockeye Salmon Proplems Created by the Ale.an Project 
. in the Nechako River Water::;hed, I.P.S~F.c., 1953,· (published). 

. . 

Also unpuqlished.temperature_data. 

July 1, 1957. 
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INTERNATIONAL PACIFIC S1U.HON l<'ISHERIES COMMISSION 

fui~t Hyd:i;:~uli.c Studies of Flat ~ .... d C;.rlind;r:i,c_a,l Wire SCJ.:§fillf2 

~J.n:no~ To determine/the hydraulic characteristics of wire screens for 
application in screening migrant salmon from watr:1r diversions. 

Jlyration 1949 - 1950. 

~~ : Hydraulics lLaboratory, University of British Columbia. 

In Charge F.J. Andrew, with Professor E.S. Pretious as consultant. 

Cooperating 
Agenci~L- University of Briti·sh Columbia. 

l:ereon~ Engineer and one technician • 

.Q,,Qil : $5,000, estimated. -

R~:m:!,~ Head-discha't'ge relationships for eight different mesh sizes of· 

Assessm.!ilW! 

Reports 

_screen were obtained at a number of angles of inclination to flow 
for flat plate screens and for drum screens. 

This study formed. the first phase of an. inve.stigation of mechanica:;__ .. 
fish screenso 

: Head-Discharge Relationships for Wire .Screens· in Plane and Gylin- . 
drical Ji"'orms, by F.J. Andrewo Unpublished manuscript, ·1951 (t~rped}. 

July l~ 1957. 
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Purpose 

Duration 

Hortali ties to Downstream-Migr~t Salm~i BMer Dam 

To measure the mortality rates of downstream-migrant sockeye and 
coho passing over the spillway and through the turbines at Baker 
:Cam. 

: 1950 - 1954. 

: Baker Dam, on Baker River, tributary to the Skagit River, near 
Concrete, Washington. 

J.A.R. Hamilton and F.J. Andrew. 

Goopera.ting 
~11._Qj..§JL_ : Washington State Department of Fisheries. 

Canada Department 9f Fisheries. 

Biologist, engineer, and up to 12 field assistants. 

$40,000, estimated. 

Over 95 per cent of the migrants leaving Ba.l{er Dam reservoir 
used the spillway and less than 5 per cent used the turbine 
outlet, which was submerged 85 feet at full reservoir. Sixty­
four per cent of native sockeJl·e and 54 per cent of native coho 
were killed iri passjng over the 250-foot hie;h spillway with one 
gate open, and 34 per cent of sockeye and 29 per cent of coho 
were killed in passing through the turbines at full-load con~· 
di tions. These data. obtail:'l.ed by sampling the migrating popula- · 
tions with fyke nets, were supported by da.ta showing that 
sockeye, marked as.downstream migrants and released over the 
spillway and through the turbines, upon return as adults had 
experienced a spillway mortality of 63 per cent and a turbine 
mortality of 37 per cento Much of the injury and morteJ.ity to 
thr yearling salmon was caused by abrasion on the spillway and 
pressure changes and cavitation in the spillway and turbines. 

This was the first study that conclusively showed. that dmmstream 
migrants suffer a very hir;h mortahty rate in passage over high 
dams. 

An· Investigation of the E:rr ect of Baker Dam on Downstream Higr~.nt 
. Salmon by J.A.lt. Hamilton and F.J·. Andrew, Bulletin VI, I.P.S.F.c., 
1954 (published).· . · 

July 1, 1957. 
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INTERNATIONAL PACIFIC SAIMON FISHERIES C(M.ITSSION 

furpQSj3 : To make a preliminary stpay of methods that might be effective 
for guiding sockey.e smolts away from hazardous areas at dams. 

: Spring, 1952. 

: Cul tus Lake. 

: A.O. Cooper. 

Cooperating 
Ag.engie§ : None. 

~Jm§l : Two men. 

Cos.:t_ : $2,000, estimated. 

Repor;t.11 

: No completely successful method of leading fish to an opening. 
was round. Lights provided a definite attraction to migrants 
at night but not all or the migrants used the lighted path. c 

Low-frequency metallic noises, rapidly moving ~bjects in the 
water, and white flash boards repelled the. fish. Low amplitude, 
high frequency sound waves bad no noticeable_ effect on the 
migran'tis. 

: Results from this study provided the basis' for more comprehensive 
studies at Cultus Lake in 1953. 

: Downstream Migrant Study - Cultus Lake, 1952. Unpublished 
manuscript, (typed). 

July l, 1957. 
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INTERNATIONAL PACIFIC SALMON FISHERIEs CG1MISSION 

Subje.cj; 
' , ' 

: . ~DJf.t'J,si~iu_gt Varioye §j;.imv.J.i for Guj.ding Downitrftm-
Miaanie Sogkw. · · 

· 1 To/ make a comparative stUdy _ ot th$ ef'f activeness of various 
stimuli that might be useful for g~ding or defiecting sockqe 

· 'amol ts away from hazardous areas at dams. 

Rµr~ . · I Spring, 1953. 

LocatiOJl : Cultus Lake. 

-~- : F.J. Andrew. 

Cooperating 
A&eJJ&ies I None. 

I . 

ferno~ : Biologist, enginee:r and three ~ssiste.nts. 

~ : $10,000, estimated. 
- .,; 

· 1 Compare.ti ve tests· -showed. that a veil of risip,g air bubbles . 
attracted·fish during daylight· but repel.led them during darkness • 
. Illwnination of' the bubble well during darlmess increased the 
·efficiency of repulsion. ·The variable results obtained indicated 
that a veil of riaing:air bubbles would probably not be very et-

. fective for guiding dolmstream-migrant sockeye at a large darq. _ 
Lights located above the water surface.also gave variable resultl!! 
iii guiding the fish but a significant attraction of- the fish was 
obtained when subsurface spotlights were used. A shaded·or pro­
tective 'pasaagevay vas parti.eJ.17 effective in attractiilg fish 

- ·during daylight. · High-frequency sound waves were again· found to 
.be completely ineffective. An eleetr~c f'if)}i screen was developed 
that gave much more effective.gutdirig than any of the other -
stimuli tested~ - · 

: Since the_electric screen developed in this etu~ was much more 
effective thail an.1 ot the other stimuli tested,. a mo~e comprehen- · 
sive· investigation of this electric screen vas conducted at . 
Cultus Lake in 1954· 

: An Investigation of the Problem of Guiding Downstream-Migrant 
Salmon at Dams, by F.J. And.rev, L.R. Kersey, e.nd P.c. Johnson. 
I.P.S.F.Co .Bulletin VIII, (puplished). . 

July 1, 1957. 
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Subjest"t; 

~QS~· 

Dure.tign 

: H.orts;b1ties to Dow@t~Mia.ant Sogke;n~ at Ruskin Dim 

: To measure the morteli ty rate sllffered by·· downstream-migrant 
·sockeye passing through a turbine at Ru_skin Dam. 

: 195.3· 

s Ruskin_Drun, on th~ Stav.e River, near Mi~sion. 

in Cbau-«r . : R.I. Jackson. 

Cooperating 
A~en2J.eS 

Ree;plts 

Assessment 

: Canada, Department of Fisheries4' 
Washington State Dep~tment of Fisheries. 

. ' 
: Three· engineers, biologist, ·and tour field assistants. 

: $10,000, estimated. 

I Mortuities to hatchery-reared '9ckeye_passing through this 
Francis turbine under a head of ~30 feet were estimated to be 
fO per cent at full ·1oad. 

: Th~s test was conducted in order to obtain·an estimate of the 
mortality rate to be expected·in·the.turbi~e :that was to be in-. 
stalled in the ·hydro· _electric installation at Seton Creek, nec-.r 
Lillooet •. ·· The turbine proposed for installatio;n at Seton was 
almost identical to that tested.· at Ruskin.. Since the measured 
lliortelity rate was very low, metho(}s of pre~enting fish from·· . 
e~tering the proposed Seton turbine were considered unnecessary~ 
Howeyer, an agreement- was mB.de with the B•C• Electric to the .. 
ef'i'ect that the actual mortality rate would'be measured at.Seton 

_ after the plant was in operat'io~ .and the need ror p:rotective 
facilities a.ii the dam would be reconsidered 8.:b that time. 

: A Study or Morte.11 ty Rates in a Turbine at Ruskin Dam by J .A.R. 
Hamilton and F.J. ·Andrew, 1954· Unpublislied lnanuscrip_t (type4l •. 

July 1, 1957. 
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§uM.e.c:t . : ~Ell or Fi§h fa~illties for Seton DNJj 

PurP916i : To devise facilities for the passage of adult salmon over the 
proposed Seton Creek Dam and for the transportation of salmon up 
to the dam, and to develop means 0:£ providing suit.able bfdraulic 
conditions in the tailwater pool or the dam. 

12ure.tis>.n : 195.3. 

~ : Hydraulic Laboratory, University of British Columbia. 

~ : R.I. Jackson. 

· · Cooperatiilg 
Agengiee : Canada, Department of Fisheries and B.C. Electric Company. 

Eersonnel 

· Cos1.., 

ReeulJ;Ji 

Reports 

- . -
: Two engineers, Professor E.So Pretious as liaison with the 
·University of British Columbia where the ·work was done, and 
carpenter~ and other: skilled Workers from the University. 

: $3,000, estimated. 

·: Determined the l~out of fish facilities and au.'tlliary water 
supply at the _Seton-Creek Dam. 

: Observations ot fish passage in 1956 (see summary) indicated that 
the fish facilities,· as designed by means of these hydraulic model 
studies, were adequate for the sate upstream passage of· adult 
sockeye salmon. -

: Report on Model Studies of .Proposed Fish Protective Facilities for 
Seton Creek Dam; by A.C. Cooper and W.E. Boremcy, 19530 · 
Unpubl~shed manuscript (type(l). 

JUly l, 1957. 
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INTERNATIONAL PACIFIC SALMON FISHERIES COMMISSION 

To determine the feasibility of producing sockeye salmon in 
1{orsefly Lake, ,by the .use of an artificial spawning area for 
incubating the eggs and to further investigate the effects of 
gravel type and rate of flow on fry production. 

Started 195.3, concluded 1959. 

Quesnel Field Station, Horsefly Lake. 

Formerly J.A.R. Hamilton and J. Pyper; now J. Remington and 
J. Pyper • 

Biologist, engineer and two assistants, and construction and 
maintenance forces. 

$60,000. estimated. 

Since Horsefly Lake does not have a natural spawning area 
adjacent to it, an artificial spawning area is required before 
this lake can be utilized as a sockeye producer. Exper1ments 
indicated that high egg survival could be obtained by pumping 
water from the lake and introducing it into an improved gravel 
bed by means -0f perforated plastic pipes so that the water would 
disperse and percolate up through the gravel. The survivel rate 
from eggs to fry has been about 60 per cent, as compared to about 
10 per cent in natural streams but for reasons that are not under­
stood at the present time, the production of smolts from the· 
lake has been unsatisfactory. 

Although no success has been obtained in producing a seaward 
migration of yearling sockeya from Horsefly Lake, valuable 
information has been gained concerning artificial spawning areas. 
Physical factors of Horsefly Lake itself and the effect of 
prevailing uplake winds on surf ace currents are believed to be 
the causes of the failure of the smolts to migrate nather than 
biological conditions in the lake. 

Unpublished data. 

July 1, 1957 
Revised December, 1961 
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~jecj; 

~OB§ 

M!ca.tion 

Cooperating 

I ~L&mlt Sogkeye SsJ,rnQll 

J lo determine the feasibility or establishing sockeye runs iil 
barren areas by transplanting adult spawners. 

: 195.3 to 1957. 

Horsefly Lake artificial spawning area and Upper Horsefly River. 

Agenc;!es :: None. 

Biologist and up to four assistants, exclusive of experiments at 
Horsefly artificial spawning area, reported separately. 

' $ l,000 in 1957, exclusive of experiments at Horsefly artificial 
spawning area.. · 

: Attempts to establish a sockeye run in the Horsefly River above 
the normal spawning area-by introduction of adult spawners failed 
completely., All or nearly all of the 1002 live fish--transported 
from below Horsefly Fa11a to the Upper Horsefly 1River migrated 
downstrea.lll over the falls to return to their normal spawning area 
despite the existence of the same temperature cycle and apparentJ.y 
excellent spawning gravel in the upper river. The same stock or 
fish, when transported to Horsefly Lake, spawned successfully in 
an aritificial spawning area but in this case they were held in an 
enclosure surrounding the spa'\oming area; they were not required to 
migrate upstream from their po~t of releaseo Even -in this case, 
however, egg retention after spawning was higher than under natural 
conditionse 

~ 1 These experiments have suggested_ some of the apparently insurmoun­
table problems that would be involved in attempting to transplant 
a major sockeye popul.ation from their ~tural spawning area to 
another area if the former was destroyed by a hydroelectric or 
other water-use development •. 

Reporu t Unpublished Reports. 

July 22, 1958. 
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SubjeQj; 

In Chflra 

: &;leg]r~.c S9;tf!~~ 

: To investigate the feasibility of electric screens for keeping 
adult salmon awq from hazardous areas.such .as at dams and for 
guiding them to by-passes. 

: Fall, 1953. 

a Sweltzer Creek, Cul.tus'Lake. 

: F.J. Andrew. 

Cooperating 
~.Gl§s : None. 

Assessmen.t 

: Engineer, biologist, and four men. 

: $6,,ooo, estimated. - · 

-: The electric.screens tested co~sisted o! two parallel rows of 
. 1-inch diameter vertical. electrodes energized With direct, in~· 
terrupted direct, 6~cycle alternating and half~ and full-w~ve 
rectified alternating ourrent. These electric screens were 

'effective in stopping the tish provided the elf:'lctrical stimul1. 
caused a sui'ficient impairment of the fishes' swimming ability 
and the water velocity exceeded 2.0 feet per second. In lOWEr 
water velocities, some fish were killed when they becanie immo­
bilized and settled to the bottom in the electrified area. A 
distinct disadvantage of the electric ~creens tested was that 
fish made repeated efforts to penetrate the electrified zone 
rather than lead along it to a by-pass. ·The fish also seemed 
to become fatigued after repeated electrical expos'Ul'ess 

: The results did not indicate that.electric screens woulq be 
effective in guiding adult salmon at dams, but that they might 
be effective in certain appl:tcations where it was required only 
to stop the upstream migrationa Before electric screens can 
be considered satisfactory for practical use, the-biological 
effects or electrio·aJ. stimulation must be thoi'Ciughly .examined. 

1 Electric Screens for Adult Salmon, by F.Jo Andrew, PoCe Johnson 
.and L.R. Kerseyo ~.P.$.F.Co Progress Report, 1956, (mimeoe). 

/ July l, 1957. 
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· : Effect of Eleciir.1ca1 ~sm:e of MW-t Socls;eye on. Survival 
of Egg14. . . · 

Cooperating 

1 To determine -if the electrical. exposure ·surrered by adult 
aockeye salmon.in the experimei).tal electric screens used at 
Cultus Lake would have an adverse effect on the survival of 
the eggs and sperm~ 

: · 1:95.3 - 1954. 

i Sweltzer Creek, Cultus Lake. 

: P.O. Johnson. 

Agencies 1 B.C. Game Commission. 

Peraonn~l · : Biologist, engineer, and three assistants • 

Reports 

. : $51 000, estimated. 

: The intensity or electrical st:L~ulation used in these tests did 
~ot appear to have an adverse effect on egg survival nor w.aa the 
proportion of abnormal -fry increased. I~ WE!-B noted, ho"\-rever, 
that adult salmon appeared to become fatigued af'ter electrical 
exposure and ~his might hav.e an adverse effect on their. ability 
to reach _the spaw~ing grounds and t<? spawn successfully. 

1 Before electric screens can be considered satisfactory ror 
practical use with' adult salmon, the biological effects of alee-

. trical exposure mua'f:, be examined more thoroughly than wes possible 
in this experiment. · - -

: To be prepared. 

July 1,,1957. 
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z To make further improvem~nts in the guiding efficiency of the 
type of electric screen ~eveloped in 1953 ·~ to investigate 
the ·effect of various electricaJ. stimuli and electrode arr~ge­
ments. 

I ~pri.--ig, 1954• 

·: Sweltzer Creek, Cultus Lake • 

. : .F. Jo Andrew. 

Cooperating 
kfin&ies _ : Nona. 

Assa~ 

·: Bioioglst, · engineer and three assistants. 

I $10; 000,' estimated •. 

: The stimuli tested included direct current, interrupted direct 
current; rectified 60-cycle alternating _current, rectified 400-
cycle a1ternating current, interrupted rectified alternating 
current., and condenser discharge impulses and it- was- round tho.t 
direct cil.rr~t and interrupted direct current gave the highest 
guiding efficiencies~- one of the most-effective electrode 
·ar1•angements ·consis"lied of using two p~rallel rowa. of. vertical 
rod ·electr~des, one inch ·or smaller in diameter, with.a 24-inch 
space between rows 'and a 12-inch space be1t\1ean electrodes in 
each or the tlro rows. In the relatively small-acale te·sts that 
could be.conducted in 3'feltzer Creekl the·type·of electric screen 

. developed in these.· experi.-nents ~as over 90 per cent effective. in 
. guiding aockeye. smol ta. · 

: In view of the success obtained with electric screens in these 
sm:ill-scale exPeriments, a test was conducted under-prototype 
conditions at Baker_ Daul. and it was round that the_ type. of electric 
scree~ used.was almos~ cqmplete.ly ineffective. 

. - -

: An Investigation of the Problem ot Guiding Do'WJlstream-Migrant_ 
. ~alinon at Dams, by F.J. Andrew, .L.R. ~ereey~ P.c. Johnson. 

J:'..P.S.F.Co 1 Bulletin VlI.I, 19551 (publis~edJ,; 

July·l, 1957. 
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Subj~crt, 

I To investigate the immediate and latent effects or electrical 
exposure on yearling sockeye salmon. 

~~ : 1954 to 1957 .. 

!Q.®ti.9.ll . : Swel tzer Creek, Cul tua ·Lake. 

ln..~ : P.O., Johnson • 

. cooperating 
~: B .. C .. Game Commission. 

~ : Biologist, engineer, and five assistants. 

~ : $10, 0001 eatimat·ed. 

1 ExpostU·e to the intensity of electrical stimuli used in the 
electric screens at Cultus Lake and Baker Dam can result in 
immediate mortality to some fish but under proper conditions 
this immediate mortaJ.ity can be reduced to a negligible propol"­
tion. Fish held for 30 days after exposure did not. show any 
ad.verse effects. Yearlings marked and released after exposure 
showed the same StU"Vival rate to the adult stage as fiRh that 
had not been e.."Cposed to electrical stimuli. · There appeared to 
be no significant dif:f'erence in the growth ra.te of the two group_s. 
Some of the adults that had been exposed and marked as yearlings 
were artificially spa.l-med to determine whether the reproductive 
ability of exposed fish was affected. This. latter phase of the 
experiment has no-t ·been comple't.ed but preliminary results do not· 

r indicate axry adverse effect of exposure. 

AssUtcmwn1i : All available information indicates that the growth and survival 
of yearling sockeye are not adversely affect.ad by the intensity 
of electrical st.imulation used in elact.ri-c screens provided the 
electric screens are properl7 designed. 

. .llim,Qrl.§ : To be prepared. 
I 

July 1, 1957. 
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' 
SuQj~ ·: L~boratory St:klQ:L.QLfu!MTivaj_.....Qf S.Qc~~y_g_}J:_gg_§_a,mL.fl.l~vi_Ill'l_J.!L 

S pa}'.lll~!}g_ Gr av el. 

Pu;crig.£1§ To determine the factors affecting survival of eggs and alevins 
in gravel. 

Dursi._tion 1954., concluded 1957. 

1~~a!iion Laboratory, New Westminster and University of British Columbia. 

In Cl},!!r,g§ : J. Pyper. 

Qooperatip._g 
Agencj...§§ University of Brj tish Columbia. 

Personnel Engineer and one assistant part time. 

Qost ~10,000~ 

Assessment 

Reports 

In connection with the problems of obtaining maximum fry pro~ 
duction from natural spawning areas and of developing artificial 
spawning areas, the survival rate of eggs and alevins was 
measured in natural and "improved" gravels under various flow 
conditions. Survival was shown to be directly related to the 
rate of percolatjon of water through the gravel whjcb, in turn~ 
was related to the head or slope and the composition or per­
meability of the gravel. Survivals were also measured for var­
ious gradations of gravel and depth of cover over the eggs and 
for various placements and concentratfons of eggs within the 
redd. 

The physical factors affecting surviiral of eggs and alevins 
under controlled conditions e.re now fairly well defined but 
the reasons for the much higher survival in artificial hatching 
conditions than in natural streams are not completely understond. 

Unpublished data. 

July 22, 1958 
Revised December, 1961 
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Silt De£osition on Spa'Wlling Gro!!lli!.l.h.. 

: To investigate the effect on egg survival of depositions of silt 
such as from placer mining operations. 

1954, concluded 1959. 

Horsefly River and laboratory in New Westminster. · 

: A. C. Cooper. 

Two engineers and one assistant. 

$5,000. estimated. 

Depositions of sediments on sockeye spawning grounds co.n reduce 
the survival rate of eggs and alevins being reared in the gravel. 
The reduction in survival is in proportion to the reduction of 
flow through the gravel, which in turn varies with the concen­
tration of sediment and the sediment particle sizes. Placer 
mining operations could be injurioµs to salmon productivity by 
physical destruction of s.pawning grounds in the process of wash­
ing gravel for gold, by increasing the turbidity of the river, 
and by adding to the stream abnormal qua.ntitie:; of sediment which 
would later be deposited or carried along as bed load and which 
would affect the survival of eggs and alevins in the gra:vel, and . 
or fl"y in the stream. . 

Assessment . : A report prepared on this work, resulted in the Chief Gold 
Commissioner of British Columbia ruling that no further placer 
mining leases would be granted·on the Horsefly River or its 
tributaries. 

Repo-.J:ts A Study of the Horsefly River and the Effect of Placer Mining 
Operations on Sockeye Spa.wing Grounds, by A. C. Cooper, 1956, 
unpublished manuscript, (typed). . 

Also unpublished data. 

July 1, 1957 
Revised December, 1961 
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~rpQe~ ·: To measure the practical guiding effectiveness of a large-scale 
electric fish scr,een at Baker Dam. 

~ : Spring, 1955 .. 

&Q!m:t1Jm : Baker Dam, Concrete, Washington .. 

In Cua~ : F. J. Andrew. 

Cooperating 
~~- : Washington state Department of Fisheries; Canada, Department o! · 

Fisheries; and Puget Sound Power and Light Company. 

b~m:wl a Engineer, biologist and seven meno 

~ $40,000, estimated. 

~ : An electric screen, 250 feet long by 50 feet deep placed acro~s 
the forebay of Baker Dam was not ef'f ecJc;ive in lea.ding fish to a 
by-pass pro1Tided at the crest of the dam. Sockeye and coho srnolts 
continued to migrate over the spillway irrespective of whether the 
electric screen was operating or turnad off. Tltj.s electric screen 
was energized with direct current and was similar to the type of 
electric screen that had been found very effective in previous 
small-scale experimont.s.. One of the serious problems encountered 
in the large-scale experiments was that the electric screen inter­
f ered with the normal migration in that it caused some of the fish 
to sound to below their normal 'sw:L":l!lling depth. Another serious 
problem was that the fish were reluc·t;e.nt ,to enter the artificial 
by-pass channel. 

~ : This project was the first study on a p_rotot.ype scale of an electric 
screen for guiding do'.>ms·tream-migra.nt sockeye and coho salmon. It 
provides a good illustration of the inadequacy of small-scale ex­
periments for pred:lctin.g the practical effectiveness of fish-
protective f'acilities·fo:r large-scale use at dams • 

.!l~ru2t.t.a :: An Investigat.ion of the Problem of Guiding Dovmstream-Migrant 
Salmon at Daras, by F .. ~. Andrew,. L.R. Kerse:y and P.C. Johnson, 
I.P .. s.F.c. Bulletin VIII, 1955, (publish13d). 

July 1,.1957. 
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Subject 

Duratiop 

: m~~ J2f Horq~tJ,y R;ty_Qr FaJ.le Qn. SurvinJ. of Sockeze Fa 

: To measure the mortaJ.ity rate suffered by newly-emerged sockeye 
fey passing over Horsef.ly Falls. 

: 1955. 

: Horsefly River. 

: J .A.R. ·Hamilton. 

Cooperati~g 
Ageng1es ~ : None. 

Personnel 

Resul~ 

: Biologist and two assi$tants. 

: $5,,000~ 

: The total drop in about 2,000 i'ee~ of falls and rapids is aoout· 
100 feet, the largest single drop bat ng about 28· feet.· There was 
no indication that these falls would have a'serioua adverse ertec~ 

.. on the survival or newly-emerged fry. Four ·tests indicated no 
mortality and, one test indicated a mortality qf 5.6 per cent. 

A3se§ament : This experiment w-as·coµducted as part of an investigation of the 
feasibility of devel~ping the river above Horsefly Falls as a ·. ·. 
sockeye spawing ground. Since the fry mortality will probably 
be negligible in the f.alls1 the next.stage or the investigation 
can proceed. Adult sookeye will be transported by . truck and re-. 
leased above the.falls in order to permit a thorough study of the 
suitability of this environment for sockeye spawning.· The mor-

. tali ty rate in this natUral .falls is much low~r than would ba 
expected in the efficient, man-made ener~ d.f ssipators of spill­
ways at dams. 

Reports : Effect of Horsefly RiV•3r Falls on. Downstre~igrant Sockeye Fry, 
by J.A.R. Hamilton and.Roger GOodland, I.P.S.F.c. Unpublished 
manuscript, 1955. · · 

July 22, ;l.958. 
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Sub.1ect 

Jltiration 

Loc~cm 

. I.n CWp· 

·a nli!b~r~s ProbJ.mn:J R~lated tQ the PN~ogiad DivergiOn of tbi 
.QQl].wbie. fill:eJ: Into the Fraaer .Riyer System -

. - - - . 
: To study th13 fisheries prob~ems that would arise as a resul~.of 

the construction of 10 dams on the Fraser and Thompson Rivers to 
ut.ilize the hydroelectric potential or water diverted from t.he 
Columbia: River. - - · -

: 1955. 

: Office analysis of data.from various.investigations. 

a .. Cooperative effort. · 

Cooperating 
· Ag0ncies .. -a Canada, Department of Fisheries; B.O. Fisheries Department and 

· B ~ 0. Grune Commission. . · · · - -

}'ersonn0l: _ · -= Eilgineerl ·biologist,· consultants,· rUtd office assistants •. 
'- - ' - - . ' . - -. 

: $io,ooo~ estimated direct ·expense. Supportillg evid.ence .obtained 
from prior knowledge fI'Qm other investiga.tit;>ns. · 

: It :was concluded, in spite of. the proVisio:Q of the .best modern 
fish-protective facilities, that the propo~ed scheme would destroy 

· ,a valuable segment or the Skeena River s~ckeye salmon fishery and· 
would preclt1de the preservation and extension of ill the sal.I!lon 
and steelhead rnns originating in the Fraser and Thompson Rivers· 
upstream' from the proposed d~s. The dams would delay the up- · · 
stream migr~t:l.o~ of adults and kill a large proportio1;1 of the sea­
ward migrants. Other.problems.wuld be created in relation to 
spawnil?,g' gr9und~, stl'eam 1 and lslte temp~ratures and· ecology, 8.IJ_d-
fry migration. · 

~~ z Experimental . progre..ms have been started to obtain further in£orma.;. 
tion concerning the many problems invol,~ed iri protection of the _ 
fishery resource. 

Repo~ : A Report on the Fisb Facilitietr and Fisheries "Problems· Related to 
.-the Frase~ and Thompson River.Dam Site.!nve.Qtigations, Canada 
Department of -Fisheries, I.P.S.F .c., 1955; (Mimeogre.phed). 

July 1, 1957. 
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Subj0Jlt : ~ctric Fish Screen for DownsEeam-Mi~ant Salmon a.t 
~.l'-12w. ( 19 ">6) • 

~.§§ s To make further tests of a prototype electric screen and to study 
by-pass design. 

llig~ Spring, 1956. 

~is;>Jl t Baker Dam, Concrete, Washington. 

~ : F. J •. Andrew. 

Cooperating 
Agrui.cj,.~ ~ Canada, Department of Fisheries; Washington State Dep~tment of 

Fisheries; Puget Sourid Power and Light Company. 

Report§ 

I Biologist, engineer, and seven men. 

: $27,000, ·estimated. 

: An electric screen 200 feet long and 50 feet deep energized with 
direct current was placed across the forebey of the dam and a by­
pass trap, much larger than the one used in 1955~ was provided at 
the crest of the dam. The type of electric. screc~n used in these 

·experiments was again found to be ineff'ectiye. A webbing barrier. 
only 15 f'eet.de~p placed across the forebcy in the same location 
as the electric scre~n was much more effective. The by-pass used 
in thes·e experiments W!ls quite effective in collecting fish during 
darkness but was ineffective during daylj_ght. 

: The results of this imrestigation confirmed the results of the 
previcua work at Baker Dam with respect to the ineffectiveness of 
prototype electric screens for keeping smelts away from hazardous 
areas at dams. Electr:te fish screens being developed by other 
fisheries agencies using other electrode arrangements and electri­
cal conditions' shoul~ be thoroughly investigated at the prototype 
level but .further large-scale tests. with the type of electric 
screen used in these studies at Baker Dam seem unwarranted. 

: Further Experiments with an Electric Screen for Downstream-Migrant 
Salmon a.t Baker Dam, by F .J. Andrew, P.C. Johnson, and L.R. Kersey, 
I.P.s.F.c. Progress Report, 1956, (Mimeo~). 

July l, 1957. 
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Subject fuleu.L.Qtudies of Migrating_A.dult Socke;ye. 

Purpose To measure the utilization of body.oils of sockeye salmon in 
their ascent of the Fraser River and to investigate the tolerance 
of various races to migrational delays. 

Duration Started 1956, continuing. 

Location Fraser River watershed, from the ocean to the spawning grounds •. 

~n Charge Dr. W.A. Clemens and S.R.. Killick . 

.Qooperating 
,A~ngies : Fisheries Technological Station, Vancouver, B.c.-

Personnel Two biologists and two biochemists. 

Cost : .$60,000. estimated. 

Results The passage of Stuart Lake and Chilko Lake sockeye was studied 
in 1956. The analyses are still incomplete but preliminary 
examination of the results from Stuart Lake sockeye indicate a 
steady decrease in muscle-oil from Lummi Island to death in 
Forfar Creek. On the average, a Stuart Lake sockeye in 1956 
started its migration with 13 ounces of muscle-oil. After 
spawning it had about one o'llllce remaining. A tentative con­
clusion is that a Stuart Lake sockeye in 1956 could not have 
withstood a delay at a dam or other obstruction of more than 
three or four days. However, a more complete analysis of the , 
data must be made before final conclusions can be drawn. 

Asse..§sment The results from this study are so important in determining the 
tolerance limits of adult sockeye to migrational delay at dams 
and obstructions that the field and lab.oratory work will be 
expanded. It is planned to study the variations among races and 
from year to year and cycle to cycle. The data will be analyzed 
and a report prepared as soon as possible. 

Eeports The Energy Expenditures of Fraser River Sockeye Salmon During the 
Spawning Migration to Chilko and 'Stuart Lakes, by D.R. Idler and 
W.A. Clemens, Progress Report, I.P.S.F.C., 1959. 

July 1, 1957 
Revised December, 1961 
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Passage of Adult Sockey§_at Seton Dam. 

To study ~he passage of adult sockeye salmon in Seton Creek, as 
affected by the Seton Creek hydro-electric development. 

Started 1956, continuing. 

Seton Creek, near Lillooet. 

F.J. Andrew. 

Canada, Department of Fisheries. 

Engineer, biologist and two field assistants part time. 

$4,000. estimated in 1956. 

In order to reach their spawning grounds in the Seton-Anderson 
watershed, sockeye salmon must migrate past the Seton powerhouse, 
located on the Fraser River, 4,500 feet downstream from the old 
Seton Creek channel, and they must ascend a 26-foot dam in Seton 
Creek. In 1956, no major problems were encountered because the 
powerhouse did not start operating until after the runs had passed. 
Approximately 9,000 sockeye were counted through the fishway, 
which is the highest head vertical~slot (Hell's Gate type) fishway 
in existence. Some fish that. had passed through the 350-f oot long 
fishway appeared to be excessively fatigued, and it was indicated 
that the 26-foot total head might be .the allowable maximum for 
this type of fishway. Oni; fish is known to have passed through 
the ,fishway in 11 minutes but the average time of passage was 20 
or 30 minutes. When the r~pillway gate was operating, ,fish 
accumulated in eddies imm1~diately downstream from this gate rather 
than move to the other ·side of the dam to enter the fishway, where 
the velocities were very much lower. 

If the Seton-Anderson salmon runs could be built up to their 
historical levels of abundance, it has been estimated that the 
average annual wholesale italue of all of the species combined 
would be· about $1,700,000.. It is essential, therefore, that all 
of the fish passage and spawning problems be thoroughly studied 
in order to protect the runs as much as possible. More extensive 
studies are planned for this year. 

Sockeye and Pink Salmon Investigations at the Seton Creek Hydro­
electric Installation, by F.J. Andrew and G.H. Geen, ·I.PoS.F.C., 
Progress Report,. No. 4, 1958. 

July 1, 1957 
Revised December, 1961 
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- I ' t -

. '. & D.§rl.filill:on. ot Do1ffi§YmJm-M1gx'ant Salmon at Baker_ Dam {1957}. 

l2urn1on 

1oc§l1QD 

In·Chg@ 

:·To investigate th~ feasibility of using a 450-foot long by 30-foot 
de~p webbing barrier fo~ deflecting fish to a by.:.pass in th~·tore-_ 

·bey of Baker· Dam and.to study possible improvements in the by-pass 
used in previo~s experiments. 

: Spring, 1957. 

: :aiuter Dam, Concrete, Washington. 

I P.O. Johnson and F.J. Andrew. 

Cooperating 
Aienciea : Canada, Department of Fisheries; Washington State Department of 

Fisheries; and Puget Sound Power· and Light Company. 

Eer.soooe1 : Biologist, engineer, ~d eight assistants. 

: $151000, estimated.· 

: The experiment -is still in progress, but _prelimi~ results 
indicate a significantly improved deflection of coho smolts but 
unsatisfactory deflection of_sockeye. A new by-pass design using 

·lights, mirrors, velocity and electric~ty to ~ttract fish. appea.I's .. 
to be an improvement over previous deaignc:ie' . 

.. 
AssMSIJlinj; : It is indica:ted that do,,mstream-migrant salmon cannot be diverted 

to a small by-pass by means of a shallow,surface barrier in spite 
of the·ract that the fish may be predominantly on the surface. 
It would' appear that sockeye, at least, .sourid under the barrier 
rather than enter the by-pass. A continued investigation-of by­
pass. design is indic~ted. 

1 To be prepared. 

July l, 1957. 
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~ocati<m 

a ~i ties -Suffered by -Downstream - Migrant Sockeie at Seton·: na.w.- - . - - -
. - - . 

: To meaaure the mortality rates s\lf'fered by dol.rnstreain-migrant 
aockeye at Seton; Dam. 

: 1957 and 1958. 

: Seton Dam; near-Lillooet~ -

=-~· J. Andrew. 

Coopers.ting 
Au~ - : _ Canada, Department o~ Fisheries. 

brsonn~ · : Engineer, biologist and three aseistants. 
, 

.Q.g§j; : ~stimated, $-6000. 

Resu11s : The 581 500-horsepower vertical-shaft FrB;llcis turbine operating 
at full load, under a head or l.36 feet, was found to ca.use a 
mortality rate-or nine per cent. The mortality rates in passage -
through the i'ish-we.ter sluice and the siphons were seven and -one 
per cent respectively. Many fish were kUled in the·turbine even 
·though it was submerged 16 feet below tailwatere Higher mortali~ 
ties mey be exp~cted, when the turbine is operated at part load 
and when the tailrace ia at a lower elevation. 

The f'ish-vater sluice ue.a tested under the_ most adverse dieicbarg~ 
cQnditions. An alternate gate arrangement presently being used 
probably· results in aignific~tly leas mortality.. 

Aii§efUimwrt : The Seton Creek hydroelectric plant is typical of. many proposed 
installations in that it causes a significant mortality among 
downstream-migrant sa.l.111on and there is no lmown method for 
effectively and economica]J_y preventing these f'iah from entering 
the hazardous water pansages. ' - -

-Report~ - - Sockeye and pink salmou i.D.vestigations at the Seton Creek hydro-
electric installation, by F.J •. Andrew and G.H. Green, International 
Pacific ~a.lmon Fisheries Commission Progress Report, 1958. -

'July 22, 1958. 
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Rate of Travel of S~a~ard-Migrant Sockeye.._ 

To determine the rate of tra-.rel of seaward-migrant sockeye in 
different water velocities in order to study the possible adverse 
effects of large, low-velocity reservoirs on the migration route. 

: Started 1957, continued 1960. 

Chilko River, Shuswap Lake, South Thompson River,- Kamloops Lake, 
Little River, Seton· Lake, Cultus Lal{e, Sweltzer Creek. 

: S.9.. Killick, F.J. Andrew . 

: 

Two biologists, one engineer and a various number of field assistants. 

: Estimated $9,000. 

The data are not completely analyzed but preliminary calculations 
for Kamloops Lake, South Thompson River, Shuswap.Lake, Chilko 
River, Seton and Cultus Lakes indicate fish moved downstream at 
a speed of about one-half the average water velocity in rivers 
~d 3 miles per day in lakes. In Little River, in water 
velocities of 0.9 fps and higher the fish travelled at virtually 
the same speed as the water; in lower velocities they actively 
swam downstream at speed~ slightly higher than that of the water. 

Assessm~nt : Indications are that downstream-migrant sockeye would suffer con­
siderable delay if they had to travel through long low-velocity 
reservoirs. Studies will be undertaken to determine the effect 
of migrational delay~ 

Reports : To be prepared. 

July 1, 1957 
Revised December, 1961 
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Sub3G1i 

- Em:Poa 

- Location 

. . 

·: ·To investlgate the patterns· _of flow to surface and subsurface 
outlets at dams in order to provide.a better understanding or· 
the behavior of dow.nstream-migr~t. sa1mon in f orebays of high 
dams. · · · · , 

: Started 1957,. continui?>.g~ 

: Baker, -Mud Mountain and Merwin Dams in Washington State, and 
· laboratory in New Westminster• 

i A.O. Cooper. 

Cooperating 
Agencies · : u.s. -Fish"and Wild1ife Service, Scripps _Institute of Oceanography. 

Personnel : Two engineers and part-time assistants. 

: Estimated~ $ 6,500~ 

1 Prototype velocity· measurements, using a mo~ified Roberts Meter,· 
have revealed a rapid. acceleration of i'lo\t immediateq · upstream 

. from subsurface outlets. The shape of the forebey is an important 
factor in.controlling ~be distance to which subsurface currents 

· persist_upstream in the reservoir. The lack of a surface spill· 
appeared to be the primary cause of fish.sounding to subsurface 
eJO,ts but the velociM.es from .the surface, where mo-st of the fish 
are found, to -the subsui•i'ace outlets we1•e so low that they could 
not be detected ~th this meter. An electrical analog technique 
is being used in 'the laboratory' to study.~he-flow patterns to 
outlets at various qepths and of various sizes and shapes. 

i since downstream-iaigrant salmon travel ma.inly in the surtace·layers 
ot" reservoirs, it, may be possible ·.to prevent these fi~h from enter­
ing turbines by submerging the outlets to suffic:i:-~~t-depth, pro­
vided other_·problems do ·not develop ·suoh as ari adverse temperature 
environment belou the dam.· Hmravar, relatively little is knm,m 
conc~rning the factors that cause fish to sound in_reservoirso 

Fish a.re lmown to sound to a depth of 140 feet at Mud Mountain Dam. 
. . . 

: None to data. 

July 22, 1958. 
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Looation 

lnC~ 

: ~~lliii .or AmiJ..Ue.~~ ..Salm.on ~~B] th~ ~ 
~~-J>oJrerhQu,aa. . 

: To.determine whether sockeye and pinks a.re delayed or otherWise 
adversely affected in the tailrace or the.Seton Creek hydro-
electric project. · 

: 1957 and 1958, contiriu:tng. 

: Seton Creek, near I.illooet. 

: F~ J. Andrewo 

· Cooperating / 
{Aeench.a a Canada, DepartIJJ.ent of Fisheries~ 

Personnel 

~I 

Besu1tq 

' "· 

: Enginee-r, biologist, I: ancl two .assistants, .parii-time •. 

: $ 6,ooo. per year. 

: The Seton powerhouse is-located on one bank of the Fraser River 
4500 feet do'Wil.streaiU from the mouth of .Seton Creek. The flow . 
fro~ the pouarhouse is about·4bOO cfs whereas the flow from Seton 
Creek is only 400 crs. Adult ~almon must migrate past the power­
house in order to reach their·spaWn.ing grounds in·tbe Seton­
~derson watershed. . Gates Creek ·sockeye, · which migrate upstream 

. 'i?l July and. August,' seemed to pB.E!S the pQwerhouse Without adverse 
_effect. Adult pink suhon suffered an· average delay or one day 

.. in the . tailra.ce but some individual pink salmon and late-running 
sockeye salmon were .dol~ed for considerab~ ;Longer periods. 
This delay occuri·ed.· in. spite of periodic· powerhouse· shut~o,ma . 
and appeared to be re:cated to the level of .the Fraser River, the 
deley-being greatest di.iring low water. Soma of the pi.Iµc salmon 
and Portage Creek sockeye salmon appeared to be seri(>Usly affect~d. 
Further. study is requ:Lred. . . · ·. 

: . The Seton Creek hydro1~lectric installation is typical of diversion 
projects •. Getting th1~ adults· .out of the tailrace and into their 
normal migration rout1~, from which most of the water has been 
diverted, is just one of.the·~ problems that require.continuing 
study. · · · 

: Sockeye and Pink.Salmon Investigations at the Seton Creek Hydro­
electric .Installation; by F.J. Andrew and G.H •. Green, I.P.S.F.o., 

. Progress Report, :19.58. 
J I 

' 

. July 22, 1958 •. 
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Q_ooverating 
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Assessment 

Reports 

D 42 

INTERNATIONAL PACIFIC SALMON FISHERIES COMMISSION 

,&Lul t Sockeye M;lgration in Relation to River Discharg~. 

To determine the effect of river discharge on the upstream 
migration of adult sockeye. 

1957, continuing. 

: ·Office analysis of data. 

: . P. Gilhousen. 

Biologist and office assistants. 

$4,000. 

A relationship has been established between the volume of spring 
and summer discharge and the time of entry of Adams River sock­
eye ;Lnto the Fraser River, the fish being delayed in years of 
low discharge. · 

Delay of sockeya in arrival on their spawning grounds usually 
results in reduced productivity because the fish arrive when 
the flow conditions and temperature are not optimum for 
spawning. Since it has been established that low spring and 
summer discharges delay the fish, reduced productivity may be 
expected to result from power and flood con·~rol schemes, all 
of which reduce the spring and summer discharges and increase 
the winter discharge. 

: The ~ehaviour of the Dor,1inant Late Adams Sockeye Run during 
a P~rtion of the Spawning Migr~tion, by P. Gilhousep, I.P.S.F.c., 
Progress Report, 1958, ·(Manuscript). 

Ju.Ly 22, 1958 
'Revised December, 1961 



Purpose 

]2uration 

!location 

In Charg§ 

.Qooperating 
Agencies. 

Personnel 

Results 

.Assessment 

Reports 

INTERNLtTIONAL PA'GI!FIC SM.MON FISHERIES COMMISSION 

To study the effects of pressure and pressure release on 
yearling and adult soc1ceye salmon. 

Started 1958. Continued as D 46 and D 47, 1959-1961. 

D 43 

: New Westminster Laboratory and Cultus Lake. 

z A. C. Cooper .. 

Two engineers, pbysfu0!l:ogiu't., and two assistants part time. 

: An apparatus, constl.rs!:tiimg of a tank, high-pressure pump, vacuum 
pump, and control dev.iices, has been const,ructed and successfully 
tested. This apparatus 'Was designed primar:Uy for investigating 
the effects of high pressure on adult sookeye in order to study 
the feasibility of passing adults upstream over darns 700 feet 
high by means of pressure fish loclcs. The apparatus can also 

. . 

be used for stimula~ing the pressure and vacuum conditions that 
juvenile salmon are ·sub~ected to in passage through turbines 
operating at heads·df 1up to 700 feet·and draft tube vacuums of 
up to 28 inches of mercury. Preliminary te~ts with yearling 
sockeye are in progress. , . 

Tests with this equipmentiwill provide basic information 
concerning the f easlib:i!li t,Y. of passing adui t sockeye over high­
head dams by means of ·pressure fish locks. Even if ·!;he fish 
are found to be capable of withstanding high pressures, however, 
years of experiments will·be required for investigating the pro­
blems involved in attracting large numbers of fish into and out 
of pressure locks, the capacity of this system of handling fish~ 
behaviour of fish in ·locks, fatigue due to excitability, etc. 
The present experirnertts·are therefore considered as the first 
step in a major experimerltal program. 

July 22, 1958 
Revised December, 1961 
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Location 

In Ch~ 

Cooperating 
- Agencies 

D 44 

INTERNATIONAL PACIF'IC SALMON FISHERIES COMMISSION 

Introduction of_ a Foreign Discharge into a Sockeye Rearin~ Lake. 

To investigate the effect of the flow of Bridge River hydro­
electric plant on sockeye productio~ in Seton Lake. 

1958-1961. 

Seton and Anderson Lakes. 

:. G.H. Geen. 

fersonn§! Biologist and one a:ssis·tant part time. 

QQst Estimated, $4,500. 

Results : Monthly limnological surveys on Seton and Anderson Lakes have 
revealed that the introduction of a foreign discharge from 
Bridge River into Seton Lake has caused this sockeye rearing 
lake to become very turbid and has lowered the average tem­
perature during the summer growth period. In Anderson Lake, 
which has not been affected by the Bridge River hydro-electric 
development, plankton production extends three or four times 
as deep as in the turbid water in Seton Lake. Even in the top 
20 feet, the plankton are much more-abtllldant in Anderson Lake 
than in Seton. Samples of fish have been obtained from these 
two lakes for age-growth analyses. 

Assessment The Bridge River diversion into Seton Lake provides an opportunity 
for assessing the adverse effects of foreign discharges on sock­
eye productivity. The proposed diversi_ons, for bYdro-electric 
purposes, of Columbia River water into Shuswap Lake and Taseko 
Lake water into Chi~ko 1.ake would probably have the same adverse 
effects as observed in Seton Lake. 

Repo,r;t..e ·: Limnological Changes in Seton Lake Resulting from Hydro-electric 
Diversions, by G.H. Geen and F.J. Andrew)l Progress Report Noo 8, 
IeP.S.F.C., .1961. 

July 22, 1958 
· Revised December, 1961 
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Duration 
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Coop..§rating 
Agencie.§ 

Personnel 

IN1'ERNATIONAL PACIF'IC SALMON FISHERIES COMMISSION 

To increase fry production from an \Ulstable spawning area 
and to improve the quality of a.rM.f icially propaEa ted fry. 

: 1960, continuing. 

Seven Mile Creek, tributary of Upper Pitt River. 

R. Stewart. 

: Biologist, field techtlicis.11 o.nd various numbers of field 
assistants. 

: Estimated (p6,ooo. yearly, plus t,20,000. capital cost. 

• . . 
: 

Fertili:;,ed eggs are incubt:.,ted in hatchery troughs in total 
darkness. When they approach the fry stages they are 
adjusted gradually to light. The upper half of each release 
trough is covered so that the young fish can seek either a 
light or dark area, and they may leave the hatchery at the!lr 
own selected time • 

December, 1961 

D 45 



I ' 

/ 

D 46 

INTERNATIONAL PAcn~Ic SALMON FISHERIES COMMISS:):ON 

Subject Pressure Studies on Adult Sockeye. 
' 

Purpo~ To explore some of the possible effects of pressure'locks on 
upstream migrating adult sockeye. 

Duration · : Started 1958, continued 1959. 

~tion Temporary Field Station, C,ul·tus Lake, B.C. 

In Charge -: J •. Pyper, H.H. Harvey. 

'Co·operating 
Agenci~ 

Personri.el 

~ 

Results 

1
Engineer, physiologist, one assistant - all part timee 

: Estimated $6,ooo. yearly. 

: In 1958, 40 adult sockeye were studied in early October and 66 in· 
late November and Dece~ber. Pressure tested and control fish were 
marked and held in a pen in Sweltzer Creek. In the early studies 
50 per cent of the pressure .treated females died during the first 
three weeks of holding. 'During this same time there were no losses 
among control females or ·among.test and control male soc~eye. The 
pressure treated females appeared to/dig excessively within the hold­
ing pen and those fish which died evidenced severe wear about .the 
caudal peduncle. In the late series of· tests, these results were not. 
duplicated. Mortalities among test and control fish were not 
appreciably different. Over the range of_test conditions, there 
was no evidence that the sockeye were affected by the rate of press­
ure increase or·decrease, magnit~de of pressure or duration of ex­
po~ure to pressure. 
In 1959, 60 adult sockeye were exposed to pressure or control con­
ditions then held in a' large pen on the spawning grounds. The pen 
was lost in a severe storm after the fish had been held approximately 
5 weeks.· During this time pressure-treated fish showed a mort~ity 
of 10 per cent compared to 0 per cent among controls. A·second 
series of pressure-treated and control fish were held in a pen in 
Swe1tzer Creek. Four fish from.each of the two test and control 
groups were sampled at weeltl.y intervals to maturity. Clinical 
studies indicated somewhat more variation in plasma and muscle 

, sodium and pota.ssium, blood hematocri t and muscle dry weight among 
test than control fish. Examination of gonadal, adrenal cortical 
and pituitary tissues is_yet incomplete. 

: --The conditions of fish pressure locks, release of fish at depths 
behind a dam could not be duplicated with' the present apparatus. 
Within the test chamber the fish were relatively quiet1 possibly 
more so under pressure, and showed little propensity to swim up­
ward. This suggests that they may be reluctant to leave a pressure 
lock designed to transport-them through the base of a dam. The 
exten~ of injuries or mortalities·such locks may inflict on fish is 
still uncertain. It is clear ·rrom the studies above that· a very 
extensive experiment will be necessary to provide a statistically 
sound answer. 
Internal preliminary reports 1958 and 1959· 

December, 1961 
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In CJ:iarge, 
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/ 

INTERN.ATIONAL PACH-.IC SiU.J'10N FISHEHIES COl,iHIS.SION 

Pres~ure Studies on. Sockeye Smg;Lts. 

To understand some of the effects of pressure and pressure 
change on downstream migrant sockeye. 

Started 1959, completed 1961. 

Temporary Field Station, Cultus Lake, B.C. 

H.H. Harvey, J. Pyper. 

Physiologist, engineer, two assistants - all part time. 

Es·~imated $10, 000. yearly. 

D 47 

Description of apoaratus ar..cl. methods may be found under D L,,J. 
Pressure per se altered the: behaviour of sockeye smelts. Shis 
effect was quantH'ied by mE:asurement of pectoral fin movements. 
Pressure change produced a variety of effects depending on rate and 
magnitude of change, exposure to vacuum conditions, the immediate 
history of the fish, etc. Sockeye smolts exposed to rapid pressure 
reduction commonly failed to lose expanding swimbladder gas via 
the pneumatic duct. Under high vacuum test conditions this was 
sometimes accompanied by ruptured swimbladders. This unphysostome­
like behaviour led to an e~:amination of both the bladde1~ a.nd the 
duct. His.tologically the pneumatic duct proved to be a rather 
convoluted tubule and ill-adapted to rn.pid release of gas. The use 
of the swimbladder and pneumatic duct by sockeye was also studied 
with sped.al attention to autonomic control. ·A number of other 
pressure-rela.ted ce.uses of injury or mortality were studied. 
Dissolved nitrogen within scickeye smolts was found to equilibrate 
slowly with the nitrogen of the fishes' aquatic environment •. As 
a consequence of this slow process of equilibration, fish may 
become temporarily supersaturated internally. This may result 
from fish moving from one water mass to another of lower gas content 
or from cold to warmer wat;:ir. Such fish subsequently exposed to 
vacuum conditions succumbed ~o emboli as gas left solution l-{i thin 
the fish. Blood studies showed rapid equilibration of blood and 
water nitrogen. Subtration leaves tissue fluid nitrogen as the 
slowly equilibrating fraction of dissolved nitrogen and the source 
of gas involved in forrna.tion _of embolisms. 

Pressure changes within turbines may result in a variety of in-
juries. These may be immediately fatal, fatal at a la·Ger date or 
non-fatalo Of particular importance is the level of dissolved nitro­
gen within the fish passing through the turbines. Also of im-
portance is the extent of infle.t.ion of the swimbladder. In all of the 
studies the adverse effects inc:i;eased with increasing vacuum condi tio.ns. 

Several Internal. H.H. Harvey and W.S. Hoar. The Sounding Response 
of Sockeye Salmon. Manuscript. E.H. Harvey. .Analysis of Dissolved 
Nitrogen in Fish Blood. Can. J. Zool. 19.(6) 1961~ F..H. Harvey. 
Dissolved Nitrogen as a Tracer of Fish Movement. Manuscript. 

•. . 

December, 1961 



Purpose 

Duration 

,!n Charge 

.Qpoperating 
Agencies 

INTERNATIONAL PACIFIC SALMON FISHERIES COMMISSION 

fumersaturation of Ha:t.chery Water Supplj,e§. 

Examination of potential.hatchery water supplies with special 
reference to dissolved gases. 

Started 1961, continuing 1962. 

D 48 

New I.P.S.F.C. Hatchery on Seven Mile Creek, Upper Pitt Rivero 

H. H. Harvey • 

Physiologist, biologist, technician - all part time. 

Estimated ~:;2,000. 

Oxygen saturation in Seven Mile Creek varies over the range of 
98 to 122 per cent. Saturation in the creek is related directly 
to discharge. The cau~e of this phenomenon was found to be the 
nature of stream itself. Seven Mile Creek falls precipitously 
within a' deep gorge cut in the Coast Range granodiorite. The 
stream is in effect a series of falls and plunge basins. Wate~ 
tends to air-equilibrate during free fall. Water passing into 
the plunge basins at the bases of the falls contains considerable 
entrained air. A portion of this air enters solution at depth 
under the increased hydrostatic head. At higher levels of dis­
charge the· depth of the plunge basins increases and the mass of 
falling water is greater resulting in more gas being forced into 
solution. In the portion of stream studied, small air-equilibrat­
ing falls were flooded .out during higher discharges thus enhancing 
gas retention in solution. 

A~~..fill.:!! : Treatment of supersaturated water came under study following an 
understanding of the cause. Supersaturated water was found to be 
surprisingly stable over the range of 100-120 per cent saturation. 
Simple aeration by jetting did nqt lower saturation below 106 per 

· cent. Even this low level of supersaturation resulted in injuries 
and mortalities among alevins. A 20 foot tall splash tower has 
proved more satisfactory, reducing water saturation-to very close 
to 100 per cent .. 

Reports : Several Internal. Analytical Methods are Reported in H.H. Harvey, 
Can. J. Zool. ,22(6), 1961,and H.H. Harvey and S.B. Smith, Can. 
Fish. Cult. in press. 

December, 1961 · 
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INTERNATIO.l~AL PACIFIC SAL11ION FISHlmIES CO:MM.ISSION 

The replacement of natural spawning-areas for pink salmon, 
lost due to flooding above the power~canal intake dam on 
Seton Creek. · ' 

Built during 1960-1961. ]'irst spawning in 1961. Will be in 
use every second yea:r on the odd year when Fraser River pink 
salmon normally return ~o spawn. 

On Seton Creek, near·Lillooet, B.C. 

Construction - A.G. Cooper. Operation - R. Stewart. 

B.C. Electric Company Limited. 

Biologist and technician. 

To build - ~~40,000. To operate - $2,000. per year. 

D 49 

The artificial channel is 3,000 feet long. It has a trapezoidal 
cross section with a bottom width of 20 feet at the surface of 
the gravel. Depth of spawning gravel is 16 inches, which is 
a specially-prepared fines-free material varying in size from 
t" plus to Li-11 minus. Maximum flow in the channel is 40 cfs 
obtained through 2-20 inch diameter st.eel siphon pipes from 
the adjoining power ca.rial.· Rock drop structures provide 
spawning sections 100 feet in length (one section 1 is 900 feet 
long). Depth of water ii:.1.5 feet and mean velocity is 1.2 
feet per second. At the confluence of the channel with Seton 
Creek, a fence, gate arid trap are incorporated for limiting 
the ingress and egress. of spa1omers. Counting traps may also 
be installed here to enumerate the production of fry. Approx­
imately 6, 700 adult pink ·salmon voluntarily entered t'he 
artificia:J. channel and spawned successfully in 1961. 

As well as replacing nati::ral spawning ground, the channel will 
serve to assess the survival of eggs in improved-flow gravel 
under controlled-flow co:r.,ditions. Silting of the spawning 
gravel is not anticipated since the water for the projec·t 
issues from the ou·tlet end of Seton Lake and is relatively 
clean at all times. 

December, 1961 



Duration 

Location 

.Qoo~ratin_g 
Agen.cies 

fersorfilg1l 

AssessJlliZnt 
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INTERNATIONilL PACIFIC SALMON FISHERIES COMMISSION 

Ear1Y...14fe Histo.r.:Y...Qf_Fraser River $ockeye. 

To assess the influence of environmental factors on emergence 
and migratory behaviour of fry. 

In progress. 

: · International Pee ific Salmon Fisheries Commission. 

:. J. Roos • 

Biologist. 

: Estimated ~5,000. 

A report is being prepared bringing together as much as 
possible of the available 'information on the early fresh 
water phase of the life cycle of the various races of Fraser 
River sockeye. 

In progress. 

December, 1961 

D 50 
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.D 5], 

.INTERNATIONAL PACIFIC SALMON FISHERIES COMMISSION 

Sock.§Z.~ and Pink Salmon Production in Rela.tion to Propo~ed Da.m.§ 
in 'the Frase~ River System. · 

An overall assessment of the fish-power problem which would be 
created by a series of proposed dams on the Fraser River. 

1959-1960. 

International Pacific Salmon Fisheries Commission. 

:· F .J. Andrew and G.H. Geen. 

: An engineer and a biologist. 

Estimat~d $15,000. 

A comprehensive review is presented of available information 
concerning methods ·of passing adult ~d juvenile salmon over 
dams, the possible effects of environmental changes on pro­
duction of sockeye and pink salmon and methods of artificiaily 
propagating these specieso 

The report shows that serious depletion of salmon stocks would 
result from dam.construction on the Fraser River, due to in­
adequacy of both upstream and downstream fish passage facilities 
at dams, detrimental envi~onmental changes and migration delays 
and impracticality of artificial propagation as a substitute. 

Sockeye and Pink Salmon F·roduction in Relation to Proposed Dams 
in the Fraser River System by F. J. Andre'!t; and G.H. Geen, 
I.P.S.F.C., Bulletin XI, 1960. 

December~ 1961 
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Cooper a.ting 
Agencies 

D 52 

INTERNATIONAL PACIFIC SALMON FISHERIES COMMISSION 

M;tgratory Behaviour of Adult Fraser River Socke;ye. 

To analyze variability of migratory behaviour of Fraser River 
sockeye races for purposes of fishery regulations. 

1960. 

In,ternational Pacific Salmon Fisheries Commission. 

P. Gilhousen. 

Personnel .: Biologist. 

Co~ Estimated $4,000. 
. . 

Results Possible relationship of migratory vexiability of Adams River and 
other sockeye races to moon phase and summer discharge in Fraser 
River is show.. -

Repori§ Migratory Behaviour of Adult Fra.ser River Sockeye, by Philip 
Gilhousen. Progress Report, I.P.S.F.C., 1960. 

December, 1961 
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• . 

INTERNATIONAL PACIFIC SALMON FISHE:Rn~s COMMISSION' 

Fra.§er River Boe.rd. 

To study the effects of v~rious schemes of hydro-electric 
development and flood control on the Fraser River. 

1960, continuing. 

Victoria, B.C. 

A.C. Cooper. 

Department of Fisheries, Ganada •. 

One biologist, one engine(:~r, various numbers of field 
assistants. 

Collection of bathythermographs and turbidities during 
summer months on Clearwater; Hobson, Cariboo and Quesnel 
Lakes. Also continuous s·cream temperatures from summer, 

D 53 

1960 to fall, 1961, on Fraser River above Prince George, 
Quesnel River at Quesnel, North and South Forks of the Quesnel 
River and North Thompson River at Kamloops. The period of 
migration of sockeye Sil!Olts out of Bowron Lake was also 
determined. 

December, 1961 



U~llVERS'lliY OF BRITISH COLUMBllA 



_Subject 

12.\lra.tion 

E 1 

illlIVERSITY OF BRITISH COLUMBIA. 

: To understand factors responsible for variable resistance to 
extreme temperature. Currently the eff e~ts of seasonal varia-
tions in light are being studied. - · 

i Contintling project since 1946. 

Pepartm~t of Zoolo_gy. 

: Dr. W.S. Hoar. 

Cooperating_ 
Agencies 1 National Res.ee.rch Council and· Fishing Companies in Vancouver. 

~~ : G. Beth Robertson • 

. .Q.Q.gt : About $1, 500 per ·annum since· 1950, and les~er amounts prior to 
t~t time. · · 

a Demonstration of effects of. _certain dietary fa.ctor,s, sex, s~ze­
and- seasonal light changes on temperature resistance. 

Asse~sment : 

Reports_ l'Hoa.r, w.s. Seasonal variations in the resistance or goldfish to 
temperature. Trans. Royal_ Society. of Canada, 49 PP• 2~34, 1955~ 

Hoar, W~So Pbotoperiodism and thermal.resistance of goldfish. 
Nature. ·August, 1956. -

July, 1957. 



Purp9§§ 

DµratJ.gn 

Cooperatiiig 

UNIVERSITY OF BRITISH COLUMBIA 

: The analysis of the behaviour. 

: Since 1949 and continuing. 

E2 

: U.B.C. and Port-John Field Station of Fisheries Research Board. 
of Canada. 

: Dr. w.s. Hoer. 

~~ . : Fishing Companies ~n Vancouver and Fisheries Research Board of 
Canada~- · 

Personnel l·-Dr. W.S. Hoar and va.;-ious-gre.duate students. 

: Approximately $1,000 per annum• 

Resaj.tg s Detailed descriptions of behaviour· or j~enile salmon in fresh 
water and demonstrations of effects of various factors which modify -. 

· these patterns. · ' 

• I 

s Series of publicationft
1 

since 1950 in Journal of Fisheries Research . 
Board of Canada and the Canadian Journal of Zoology. 

July, 1957. 



Subject 

f.JJrpoae 

Cooperating 
.Azanca~L-

E 3 

UNIVERSITY OF BRITISH COLUMBIA 

: P.istributlon of Fishes j.n Br1.tl§h Columbi~ 

: To collect, preserve, identify and catalogue the fishes of 
British Columbia as a basis for predicting possible effedts 
of water use developments. 

: 1954, continuing. 

Institute of Fisheries, UeB.C. 

Dr. C.G. Lindseyo 

F'ish and Game-Branch, National Research Cotmoil, Dr. H.R • 
MacMillan grant. 

: Dr. c.c. Lindsey and associaten. 

: $5000 per annum. 

: Revision of Carl a.nd Clemens "Freshwater Fishes of British 
Columbia; many indicaM.ona of dangers of watet" diver.sions to 
Sa.lmonoid. stocks. · 

!rui§.,§§m.qu~ : An import.ant field of investigation, particularly in British 
Columbia where fish distribution is irregular. 

Lindsay, G.C. ~Possible effects of water diversions on fish dis-; 
tribution in British Columbia.. J. Fish. Res. Bd. Canada., lf..(4): 
651-668, 1957. 

· JanUa.ry, 1959. 



Subject 

Purpose 

Duration 

Location 

In Charge 

.Qoo~rating 
Agencies 

Personnel 

Resuljt.§ 

Report§ 

UNIVERSITY OF BRITISH COLUMBIA 

To understand the effects of changing environmental salinity 
on the behaviour of salmon. 

1955, continuing. 

. : Zoology Department and Inst:\. tute of Fisheries. 

Dr. W.S. Hoar. 

National Research· Council and Fishing Companies of British 
Columbia. 

: Graduate students. 

$2,500. per annum. 

: Marked changes in locomotor activity occur for a brief period 
(4-10 hours) after salmon enter sea water. These are being 
related to chemical changes in blood and tissues. 

Responses of_ Juvenile Chum,:Pink and Coho Salmon to Sharp, 
Sea-water Gradients, A.H •. Hoµston. Can. J. Zool., 35: 
371-383, 1957. . . 

Locomotor Performance of Cb.um Salmon Fry ( Oncor~§ .!fe~) 
during Osmoregulatory Adaption to Sea Water, A.H. Houston. 
Can. J. Zool., 37: 591-605, 1959. · 

Osmoregulatory Adaption of Steelhead Trout.(§.al.mg gairdneri 
Richardson) to Sea Water, .A..H. Houston. Can. J. Zool., 
'fl: 729-71+8, 1959. 

E 4 

1nf'luence of Size upon the Ada,ption of Steelhead Trout (fu!Jmo 
gairdnf:!tl) and Chum Salmon ( Oncor}llr.nchus ~~~) to Sea Water,­
A.H. Houston~ J. Fish. Rei:·. Bd. Can., 18, J, pp. 401-415, 1961. 

July, 1957 
'Revised December, 1961 



Sub fog:!! 

Dure.tion 

Los,;,ation 
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_$1ooper€';ting 
Ag_encie§ 

Personnel: 

Result.§ 

Assessment 

J:!eoorta 

E 5 

UNIVERSITY OF BRITISH COLUMBIA 

To .understand mechWlisms wpich permit some fish to survive in 
wide range of salinity while otners are restricted to fresh or 
salt water. 

1955 - 1958. 

: Vancouver Aquarium. 

Dr. W.S. Hoar • 

National Research Council. 

: Graduate students. 

: $2,000. per annum. 

Demonstration that variable thyroid activity seems to be corre­
lated to variable salinity resistance in flatfish and that the , 
thyroid acts on some phase of metabolism related to excretion 
and absorption of chlorides. 

: The Osmoregulatory Role of the Thyroid Giana in the Starry 
Flounder (Pla.tichth~ J1t~1latus), C.P. Hickman. Can. J. Zool., 
'51: 997-1060, 1959. 

The Ydnimum Dosage of Thiourea Effectively Inhibiting Thyroxine 
Synthesis in the Flounder (Pl~j,j..Q...}+j;.Q.y.JL.!3 .. !ielJ:Jij;!!§), J. Kinnear. 
Can. J. Zool., 38: 917-922, 1960. 

A Comparative Study of Iodine Metabolism in Juvenile 
Onc~chlli!, J .G. Eales. M. Sc. Thesis, Dept. Zool., Univ. 
Brit. Col., ·58 p~, 1961. · 

July, 1957 
-Revised December, 1961 



E 6 

Ul'lIVERSITY OF BRITISH COLUMBIA 

Subject Th~ Eye of Youp.g_Pacifj_c Se,l'{llon, 

Purpo~~ The physiology of the eye in relation to emergence from the 
gravel and downstream migration of Pacifie salmon. 

Location Department of Zoology. 

]:n Chgr,ru:i Dr. w.s. Hoar. 

Q.ooperatin.g 
Age_nci§.§ _ B. C. Power Corporation Gran1;. 

Cost : $2, 500. 

Result~ Comparison of rates of' adaptation of eye to light and darkness at 
different stages in development is being correlated with migratory 

' behaviour. 

Assessment : 

Eeport§ : Some Observations on the Structure and Photome~hanical Responses 
of the Pacific Salmon Retina, J.R. Brett, and M.A. Ali. J. Fish 
Res. Bd. Canada, 15: 815-829, 1958 • .... 

Retinal Responses of Pink Salmon assoc,iated with its Downstream 
Migration, M.A. Ali, and w.s. Hoar. Nature 184: 106~107, 1959. 

The Ocular Structure, Retinomot.or and PhotobehavioraJ. Responses 
of Juvenile Pacific Salmon, M.A. Ali. Can. J. Zool., Jl: 965-
996, 1959. 
The Effect of Temperature on the Juvenile Sockeye Salmon Retina, 
M.A. Ali. Can. J. Zool., 38: 169-171, 1960. 

July, 1957 
Revised December, 1961 



Subject 

Cooperating 
,Agencies 

Results 

,A.ssessment 

Repgrt:a 

UNIVERSITY OF BRITISH COLU}IBIA 

Recent Progress in Fish-Power Research. 

: To .provide a review of recent developments for the benefit of 
interested agencies. 

: 1956. 

University of British Columbia. 

E.S. Pretious. 

E.S. Pretious, G. Contractor, L. Kersey. 

$1,500. 

Fish Production and Power Development on the Fraser R~ver, 
E.S. Pretious, L. Kersey, and G. Contractor, 1957. 

July 1, 1957 
-Revised December, 1961 
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Subject 

,Eurpose 

Dur~tion 

Location 

In Charge 
Cooper a tin~ 
,!gencie.s 

Reports 

E 8 

UNIVERSITY OF BRITISH COLUMBIA 

Metabolism. of Fish Following Muscular Exercise3 . 

To determine the effects of muscular exerGise ori blood levels 
of lactic acid, hydrogen ion, carbonate and haemoglobin and on 
reserves of carbohydrate (glycogen) in muscle and liver. 

195.6, continuing. 

The Department of Physiology, U.B.C., and the Sun!ffierland Trout 
Hatchery operat~d by the Fish and .Game Branch at Summerland, B.C. 

Dr.' Edgar C. Black, Associate Professor, Physiology Department; U.B.C. 

The project is mafi.e possible by the support of N~tional.Research Coun­
cil of Canada, the Fish and Game Branch, Department of Physiology of 
the U.B.C., and a B.C. Power 9C?rporation Grant. The physiological 
work ~as carried out in 1956 at the Institute .of Fisheries, U.B.C. 

Dr. Edgar Co Blaqk, and Arthur Hanslip and Wing-Gay Chiu, medical 
students from U.B.C. · 

~~3, 000. (summer, 1957). 

Work on the carbonate, l~ctic acid and hydrogen ion in blood of 
Ka.nil.oops trout will be completed inl,957. A beginning has been made 
on alterations in glycogen in muscle and lj_ver following vigorous 
exercise in spawning and.immature Karnloops trout. As might be pre­
dicted from the work of 'Secondat (1950) in France, on correlated 
changes in blood levels of lactic acid, .carbonate and pH in -:the carp 
following severe muscular exercise, even greater ·changes occ'llr in the 
Karnloops trout which is a more a:ctive fish. Our results show a 
positive correlation for·.pH, lactic acid, and carbonate changes in 
the blood, chc-filges which persist for 6 hours for lactic acid, and 
up to 24 hours for Ciµ'bonate. · · 

The results indicate_that the consequences of severe muscular exer­
cise in· salmonoid fj_sh_are not.only of long duration (4-8 hours) but 
also that the acid buffering capacity of. the fish is markedly reduced. 
These findings may be·of use in interpreting fa.tigue and endurance 
to swimming against swift current's of· water.. · · ' 

Hyperactivity as a Lethal Factor in Fish, E.C. Black. J. Fish. 
Res. Bd. Canada, 15: 573-586, 1958. · · 
Muscular Fatigue and Mor~ality in Troll-caught Chinook Salmon 
(On£orhyn~h11§ i,sh~§chiJ., R.R. Parker, :and E.C. Black. J. Fish. 
Res. Bd. Canada, 16: 95-106, 1959. 
Changes in pH, Carbonate and Lactate. of the Blood of Yearling 
Ka.mloops Trout ( S~ ,g,?l.i,rdneri) During and· Following Severe M~scular . 

·.Activity, .E.C~ Black; Wing-Gay Chiu, Francis D. Forbes, and Arthur 
· Hanslip. J. Fish. Res. Bd. Canada, 16:. 391-402, 1959. · 

Fatigue and Mortality in Troll-caught Pacific Salmon (Oncorhynchus), 
R.R. Pa:r;-ker, E. c. Black, and· P.A. Larkin. J. Fish. Res. Bd. Canada, 
16: 429-448, 1959. . 
Alterations in Glycogen, Glucose and Lactate in Rainbow and Karnloops 
Trout (Salmo gairdneri), following Muscular Activity, E.C. Black, A~C. 
Robertson, A.R .. Hanslip, and Wing-Gay Chiu,. J.Fish._Res. Bd. Canada., 
17: 487-500, 1960. 

June 25, 1957 
Revised December~ 1961 



Cooperating 
,S.gen__gies 

Personnel -.---____, 

UlUVEHSITY OF BRITISH COLlMBIA 

To provide a review of rec~:mt developments for the benefit 
of interested agencies. 

1957. 

University of British Columbia. 

Dr. P.A. Larkin. 

·: Dr. P.l~. Larkin .• 

Power Development and Fish Conservation on the Fraser River, 
P.A. Larkin. University of B.C. Institute of Fisheries, 
40 PP• 1951. 

The Effects on Fresh Water Fisheries of l'1an-made Ac"!",ivi ties 
in British Columbia., P.A. Larkin, and Graduate Students. 

· Canadian Fish Culturist 25: 27-59, 1959. 

July 1, 1957 
Revised December, 1961 
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'\• 

Putpose 

. nu.ration 

Location 

; 

UNIVERSITY OF BRITISH COLUMBIA 

s Tbe Investigation or Fish•Power Problem1. 

: To review the nature,·of ffsh-x)ower problems at a symposium. 

i April, 1957~ -

': University of· British Columbi~. 

!n..Charge , 1 Edited by Dr. P.'!A. Lark~n. · 

co·operating 
Agencia§ 1 Dr. H.R. MacMillan grant,. 

,fersonneJ: 

.Qof!"l! : $3, 000. 

Results 

A·aaessnient 

' 

: / 

"The Investigation of Fish-Power Problems"• H.R. -MacMillan 
Lec~ures. in Fisheries, U.B.C. includes papers by Clemans, 
Vernon,· Hourston, Rawson, Neave, Black, Brett, Coliiris, 
Fry and. Hoar. .. · · · 

/ . 

\. 

January, 19 59\ 
Revised December, 1961 
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Subject 

Purpose 

Duration 

ln Charge 

Coo12eratirut 
Agencies 

Personnel 

Cost 

Results 

Assessment 

Reports 

UNIVERSITY OF BRITISH COLUMBIA 

: The Salinity Preferences of Young Salmon. 

Understanding of the physiology of migration from fresh to 
salt water and vice versa. 

January 1957 - June, 1958. 

Department of Zoology, U.B.C. 

Dr. -W.S. Hoar. 

: National Research Council. 

Dr. Berta Baggerman. 

$ll,OOO. 

Experimentally produced changes in the level of thyroid 
hormone will alter preferences or salmon for sea.water. It 
is possible to induce, in this way, preference for sea water 
or fresh water. · 

Basic information on role of hormones in migration. 

: Salinity Preference, Tbyroid Activity and the Seaward 
Migration of Four Species of Pacific Saimon (.Qncorhrnchus), 
B. Baggerman. J. Fish. Res. Bd. Canada, 17: 295-322, 1960. 

An Experimental Study of Salinity Preference and Rele.ted 
Migratory Behaviour of Juvenile Pacific Salmon. J.E. 
Mcinerney. M.Sc.-Thesis, Dept. Zoology, Univ. Brit. Col,, 
73 p.' 1961. 

'' 
. July' 1957 

·Revised December, 1961 
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UNIVERSITY OF BRITISH COLUMBIA 

Subject - : Passage of Young Fish Through Turbines • 

.furpose To assess the effects of pr.assures above and below atmos­
pheric on young salmonoids relative to the problem of fish 
mortality in turbines. 

Ruration 1957•1958. 

Location Hydraulics laboratory, University of B.C. 

In Charge Prof. J.F. Muir • 

.Qooaerat.ing 
AJl.~!!Q.ies B.C. Power Corporation grant. 

Personnel One engineer, one .. techhicia.n. 

Cost $1,500. 

Re§ults : Preli~inary tests show some effects of pressure on. migrants. 

Assessmen~ : Possibility of new designs for turbines being considered. 

- Reports : Passage of Fish Through Turbines, J .F. Muir. -Proc. Amer. 
Soc. Civil Eng. Vol. 85, No •. POl (1947): 2')-46, February, 
1959. 

March, 1959 
Revised December, 1961 
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UNIVERSITY OF BRITISH COLUMBIA. 

Subject lia.~ Qf 0'1Qyr Petqeptiou....M!iQh§lliams in Salmon. 

Pur12os~ : T~ assess the types of substances to which salmon ,odour 
receptors will respond as a potential method for attracting 
or guiding salmon. 

DuratiQ!! 1957, continuing. 

Location : Department of Zoology, U.B.c. 

ln·Charge Dr. Wolfgang Pfeiffer. 

Cooperating 
AgencifU! : B.C. Power Corporation grant. 

Personnel One scientist, one technician. 

Cost · : $5,000. estimated. 

Experiments in progress. Some success in isolation of 
olfactory pigments. 

ft.ssessment 

January, 1959 
Revised December, 1961 
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Subject 

Duration 

LocatiQD 

UNIVERSITY OF' !RITISH COLUMBIA 

A~quisition of Ogour Im~rinting Mechan~~ms in Young S§lmon. 

s To assess the possibilities of training young salmon to 
respond to odours. . · · · 

18 months, 1958-1959. 

: University of B.G. / 

,I:q Charge i Dr. W.B. Malcolm. 

Ooopergting , 
Aflencies : B.C. Power Corporation grant. 

Reports 

/, 

• . 

One scientist. 

$5,000. eati~ated. 

Experiments in early stages~ 

March, 1959 
Revised December, 1961 
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