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Sockeye schooled in the Adams River before moving onto the spawning grounds. 

N 

Ul 

>-
r-' 
i?.:: 
0 z 
n 
0 
i?.:: 
:a::: 
>-< 
Ul 
Ul 
>-< 
0 z 



REPORT FOR 1946 3 

FOREWORD 

THE STORY OF HELL'S GATE 

Forty years ago one of the greatest, as well as most interesting of the 
industries of the Pacific Northwest was the sockeye salmon fishery of Puget 

- Sound and the Gulf of Georgia. 

Millions and millions of rich, flaky, red-fleshed salmon came rushing in each 
year from the ocean; passing first through United States waters they crossed the 
international boundary line, then fought their way up the swift rough waters of 
Canada's Fraser River to reach their up-stream spawning grounds. 

These curious fish have a usual life cycle of just four years. They spawn 
in the identical stream where born. The young go to sea after one or two years 
in fresh-water and in turn come back to their birthplace in the fourth year to 
spawn and die. There are many separate races of these fish spawning in its 
particular area at its particular time of the season. If, in any year, all of the fish 
of a particular race fail to reach their particular spawning ground, there will be 
no race taking its place except by accident or human act. 

History shows that even prior to 1913 there had been great fluctuations in the 
runs. In that year the big runs reached their climax, more than a hundred 
million pounds of sockeye being canned. These big runs have never returned. 

In 1913 and 1914 railroad construction caused slides to occur in a narrow 
canyon of the Fraser River known as Hell's Gate. Although this canyon is about 
one hundred and thirty miles up from the river mouth, the big runs had their 
spawning grounds above this point. The Canadian Government ordered the 
contractors to remove the debris. Much of it undoubtedly was removed, but the 
runs were not restored. 

Government scientists and other people investigated, speculated, wrote articles 
and made speeches, but still the runs did not return. The most popular explanation 
was that the failure was clue to lack of adequate regulation and that this was 
impossible to secure because of the divided national jurisdictions; hence, all that 
was necessary was joint regulation. 

Seemingly it did not occur to the investigators either to examine the history 
of the river or to question whether the contractors had actually restored the 
river to its former character, or to explain other important phenomena hereafter 
referred to. 

Repeated attempts to secure a Canadian-United States treaty dealing with 
the matter at last, in 1937, resulted in the creation of this International Pacific 
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Salmon Fisheries Commission, with no power of regulation prior to 1946, but with 
authority to conduct investigations in the meantime. 

As soon as organized the Commissioi1 decided to disregard the theories and 
pronouncements which for more than twenty years had accomplished nothing, and 
to institute thorough historical, meteorological, hydraulic, and biological surveys. 
The Commission wished to assemble the available facts before it drew conclusions. 

Such surveys, among other things, disclosed the existence of the enormous 
fluctuations in runs which had occurred even prior to 1913, that there were 
numerous races of sockeye spawning in the Fraser which might differ, overlap 
or coincide in time, but were nevertheless .distinct and did not restock each other, 
that in some seasons something seemed to deplete runs that came in at a particular 
time, other seasons it might be at a different time; some seasons it was serious, 
other seasons not. 

Investigation also disclosed the enormous variations in water levels at Hell's 
Gate in each season and from season to season and-strangely enough-that there 
was a direct coincidence between the occurrence of certain water levels and the 
depletion of certain runs. 

It had been frequently observed that in some seasons fish congregated below 
the Gate, sometimes in great numbers. Eventually they disappeared from vie,v 
regardless of water conditions. In the past whenever this occurred, it was assumed 
and asserted that the salmon had passed up through the gorge even though ·neither 
the number of fish on the spawning grounds nor the returns from the season's 
spawning gave any evidence that the fish had ever reached the grounds. 

It seemed to the Commission's scientists that if the fish went up river, they 
should have been found up river. They were not found there; hence, there must 
be some other explanation. There was. 

One of the greatest and most successful fish tagging experiments ever con
ducted disclosed so conclusively that no intelligent and impartial person could fail 
to be convinced, that at certain water levels at Hell's Gate it was physically 
impossible for sockeye to ascend the gorge. Once this was pointed out, it could 
be noted by any competent observer. 

\i\That happened to the fish when blocked at Hell's Gate was clearly ascertained. 
The scientific analysis of the tagging experiments were in complete harmony with 
tests made of the river bottom below the Gate and with the observations on the 
spawning grounds so that it was no longer necessary to resort to theory or specula
tion for explanation as to what happened to salmon when they disappeared. 

It was found that the longer salmon were delayed in their passage the 
smaller was the percentage of them able to continue upstream when the water 
levels became favorable. It was found that the susceptibility to weakness in this 
respect varied with the sexual maturity. It was found that if the passage of the 
fish were blocked long enough, they would all drop clown stream, some die uselessly 
in side streams, some on the banks of the river, but the bulk of them drop to the 
river bottom, a total loss. 
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The methods pursued in the comprehensive scientific investigation conducted 
by the Commission and the results obtained are set forth in great detail and with 
scientific accuracy .in Commission Bulletin I, entitled "The Effect of the Obstruc
tion at Hell's Gate on the Sockeye Salmon of the Fraser River". 

The Commission employed fishery and hydraulic engineers, also engaged 
geological as well as biological consultants, and the six members, three from each 
country, were in complete unanimity that no regulations or other rehabilitation 
measures would be justifiable until the basic cause for depletion at Hell's Gate was 
first dealt with effectively. 

Because the water levels at Hell's Gate had such excessive and frequently 
rapid fluctuations ( seasonally from 65 to 95 feet), fish ladders of the commonly 
used type were impractical there. The engineers, however, succeeded in devising 
a completely new type of device which has been termed a fishway. It works in 
the same manner at any level of water for which it is designed whether three 
feet or thirty. Thorough tests of the design were made on models built at the 
University of Washington. 

The Commission then pointed out to the two governments the enormous 
production of sockeye which had once occurred, the potentialities for restoring 
this once great food supply, the existence of this serious obstruction at Hell's Gate, 
also of many other though less serious obstructions at other points in the Fraser 
River system, and the Commission's proposals for correction. Each nation appro
priated one million dollars for this character of work, to be expended over a 
five-year period. 

Construction of fishways on each side of Hell's Gate commenced in the winter 
of 1944-1945 and one of the fishways was in full operation during the 1945 
season. Both, together with fishways at each of the two Bridge River Rapids 
farther up the Fraser, were in operation for the 1946 season. The entire Hell's 
Gate construction cost less than one million dollars. Other improvements are in 
progress. 

The operation of the fishway in 1945 is particularly significant because the 
Commission had no power of regulation that year and also because water levels 
were exceedingly bad during the sockeye season. The fish were not blocked at 
Hell's Gate as many of them would have been except for the fishway, but on the 
contrary a remarkably increased percentage passed up through the canyon and 
arrived at the spawning grounds in such fine physical condition as to astonish the 
up-river Indians. 

In 1946 the four fishways then in operation demonstrated their effectiveness 
in a most gratifying manner. Tagging and all statistical dafa, as well as direct 
observations, proved beyond any doubt that the conclusion of the Commission 
concerning the damage previously occurring to the runs at Hell's Gate, also the 
methods devised for grappling with the problem, had been eminently sound and 
successful. 

But an enormous task still remains. The removal of these physical obstruc
tions was only a first step. The fishery must ·be regulated so as to permit a 
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FIG. 1.-View of the fishway at Bridge River Rapids to show the design and operation 
of the vertical baffles. 
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sufficient stock of spawning sockeye to ascend the river each year, not merely to 
continue present runs, but to build them up to proper proportions. Spawning areas 
wholly or substantially depleted must be restocked or otherwise restored. The 
Commission is also given the difficult assignment of endeavoring to secure an 
equal division of the catch between the fleets of the two nations. 

In addition, it must always be remembered that no matter how successful the 
work of the Commission may be in restoring the runs, it can be frustrated in ways 
beyond the Commission's control. Foreign vessels, if not prevented, may fish off 
Swiftsure Banks. Dams and pollution may deplete the present or the restored 
stocks. The value of the sockeye salmon financially, as a source of employment, 
and as an outstandingly desirable food supply must become known and appreci
ated. Also no act should be tolerated which will tend to destroy this enormous 
natural food resource without full opportunity being allowed to the Commission 
and all interested persons to be heard so that the comparative benefits and relative 
values of different river uses may be openly determined upon the merits before 
commitments are made. 



Frc. 2.-Farwell Canyon, Chilcotin River. 
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REPORT OF THE 
INTERNATIONAL PACIFIC SALMON FISHERIES COMMISSION 

FOR THE YEAR 1946 
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The International Pacific Salmon Fisheries Commission was formed following 
the conclusion of the Sockeye Salmon Convention which was finally ratified by 
the governments of Cana:da and t.he United States on July 28, 1937. The treaty 
culminated over forty-five years of effort to establish joint control of the sockeye 
salmon fisheries by Canada and the United States. 

The first international study of the sockeye salmon fishery was undertaken 
in December, 1892 when the representatives of Canada and the United States 
reported that the fishery was in a healthy condition. However, in 1905, after the 
virtual failure of the 1902-1903 runs, international consideration of the fishe1:y 
again was stimulated. The "Prince Commission" of Canada and the \i\Tashington 
State Fish Commission carefully studied the problem and as a result of their 
findings, the Bryce-Root Treaty was drawn up and ratified in 1908. This treaty 
provided for joint control of all fisheries of interpational scope. The Commission 
agreed upon a uniform system of "protection, preservation; and propagation" of 
salmon in the Fraser River that was promptly approved by Canada. The delay 
in acceptance by the United States caused such bitter feeling that finally, in 1915, 
Canada withdrew her support. 

The failure of the huge 1913 run to appear in its cycle year, 1917, led to the 
formation of the Canadian-American Fisheries Conference. A treaty was pro
posed (essentially the same as the Byrce-Root Treaty of 1908), but failed approval 
by the United States Senate both in 1919 and after revision in 1920. Canada then 
turned to the State of 'Nashington for cooperation and in December, 1921, repre
sentatives met. After consideration of the declining fishery a complete cessation 
of salmon fishing was proposed for a period of five years but no agreement ~ould 
be reached on future joint action. Another Fisheries Commission was formed in 
1922 to open negotiations for a treaty but its efforts received little attention in 
vVashington or Ottawa. 

In the meantime there was no doubt that the once productive salmon fishery 
of the Fraser River had virtually failed* and efforts to obtain joint remedial 

*"Salmon pack is worst in years-Babcock." The Daily Provi11cc, Vai1couver, B. C., July 27, 
1921. 

"Canners face serious loss." The Daily Province, Vancouver, B. C., A,ugust 30, 1921. 
"Salmon Pack is very low." The Daily Province, Vancouver, B. C., September 10, 1921. 
"All fishing will have to be closed for a long period of years to produce a run large enough to 
be of commercial importance. The Fraser can no longer be considered a salmon river. It does 
not produce salmon in sufficient numbers to be considered a factor in our fishery wealth. 

"It has ceased to produce sockeye. It was formerly the greatest sockeye stream in the world." 
The Daily Province, Vancouver, B. C., September 19, 1921. 
"The Fraser, which formerly produced more sockeye than any other watershed in the world 
and outranked all other sockeye producing waters combined, now ranks a poor third even in 
Provincial waters." Report, B. C. Commissioner of Fisheries, p. H41, 1924. 
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action were continued by interested parties in both countries. Late in 1928 a new 
treaty was drafted which provided that: ( 1) regulations promulgated by the 
Commission would be enforced by agencies of the respective governments, (2) the 
catch would be divided as equally as practicable between the two countries, anq 
( 3) the cost of investigations, fish cultural operations, and removal of obstruction 
would be shared equally by the two governments. The treaty was signed at 
\iVashington on March 27, 1929, but failed to be approved by either Canada or the 
United States. 

The treaty was rewritten to include control of all nationals of either country 
who fished in the waters outside the entrance to Juan de Fuca Strait. The treaty 
was the1~ ratified by Canada on May 29, 1930, but the United States Senate 
delayed formal ratification. 

It was not until 1934 that an earnest attempt again was made to settle the 
differences that had prevented the acceptance of previous treaties. Following the 
recommendations of the fisheries committee of the Washington State Planning 
Council, Governor Martin called an informal discussion between fisheries represent
atives of the two countries on November 13, 1934. At first the U. S. represent
atives planned to draw up a new treaty but after considerable discussion it was 
agreed to add three understandings to the treaty as ratified by Canada in 1930 
which provided that: ( 1) the Commission would have no power to authorize any 
type of gear contrary to the laws of the State of vVashington or the Dominion 
of Canada, (2) eight years of investigation covering two cycles of sockeye runs 
would be completed before undertaking regulation, ~nd ( 3) the Commission 
would establish an Advisory Board composed of representatives of the various 
branches of the industry. The treaty then met approval by the U.S. Senate on 
June 16, 1936 and final ratifications were exchanged on July 28, 1937. 

Regulation of the Fraser River and Puget Sound sockeye fisheries was under
taken for the first time by the Commission in 1946. 

The first Commission meeting in the year 1946 was held at Vancouver, B. C., 
on March 8, 9 and 10. This meeting was devoted principally to a careful consid
eration of the various aspects of the regulations for 1946. A brief report was also 
given on the progress of the fishways at Hell's Gate and Bridge River Rapids. 
Mr. Charles E. Jackson, formerly of the U. S. Fish and Wildlife Service, 
announced his resignation as a United States Commissioner. 

Members of the Advisory Board which met with the Commission on March 
10 were: 

Industry Represe11ted 

Packers 
Gill Net Fishermen . 
Purse Seine Fishermen 
Sport Fishermen 
Troll Fishermen . 

Canada 

Richard Nelson 
Homer Stevens 
George Miller 
M. W. Black 
A. E. Carr 

Un£ted States 

C. J. Collins 
Chester Karlson 
Lee Makovich 
Ken McLeod 
C. J. Dando 

On April 17, 18, 19 and 20, the Commission met again at Vancouver, B. C., 
to continue its discussion of the regulations for the 1946 season and Mr. Milo 
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Moore, Director of Fisheries for the State of "\i\Tashington, was welcomed as the 
new member of the Commission. 

The final details of the 1946 regulations were agreed upon at this meeting. 
In addition the Commission approved the 1946 program outlined for the biological 
and engineering phases of its investigations. Tentative plans were submitted and 
approval given for the construction of a warehouse at New \i\Testminster. 

The Advisory Board met with the Commission on April 19, with Mr. A. E. 
Carr of Canada absent. 

Throughout the entire 1946 fishing season, close watch was kept by the 
Commission on the development of the run and on the numbers of fish which 
reached the spawning grounds. Four meetings were held in Bellingham, \i\Tash
ington, during the fishing season. The first such meeting convened on September 
2 and in addition to considering the problems of regulation, biological and engin
eering reports on Farwell Canyon were examined. Approval was given for 
construction of the proposed fishways there. 

An extended weekend closure of 72 hours' duration for the Fraser River 
was recommended by the Commission to the Canadian Department of Fisheries 
for the second week of September. This extension was proposed to assure the 
adequate escapement of spawners in the South Thompson run. 

The Advisory Board that was invited to meet with the Commission at this 
time was represented by Messrs. Richard Nelson, Homer Stevens and M. Vl. 
Black for Canada, and C. J. Collins and C. J. Dando for the United States. 

At the meeting of September 7, the Commission authorized construction of a 
"high-level" fishway on the right bank at Hell's Gate and received a report on 
the development of the South Thompson run. 

By September 21 the catches of Canada and the United States were nearly 
equal, while at the same time, very few fish had yet left the fishing area to ascend 
to their spawning grounds. Therefore, immediate action was taken by the Com
mission to close the fisheries to insure some escapement to the spawning grounds. 
September 25 was agreed ·upon as the earliest possible time that closure could 
then be accomplished by the administrative agencies. 

On October 4 the Commission met to decide upon the elates that the fishery 
could be reopened in American and Canadian ·waters. A temporary delay of fish 
found on the right bank at Hell's Gate as a result of the abnormally low water was 
discussed thoroughly. 

All members of the Advisory Board were present at this meeting with Mr. 
Nick Mladinich acting for the U. S. purse seine fleet in place of the late Mr. 
Makovich. 
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Regulation of the Fishery 

Regulations were adopted by the Commission at its meeting held in Vancouver 
on April 17 to 20, 1946, in compliance with Articles IV and V of the treaty. Since 
no provision was made in the treaty for the direct enforcement by the respective 
governments of the provisions of the treaty, these regulations were transmitted 
as recommendations to the Departments of Fisheries of the Dominion of Canada 
and of the State of Washington. Suitable enactment by the Vvashington State 
Department of Fisheries gave the force of law to the Commission's regulations on 
May 6 and they were implemented for Canadian waters by an Order in Council 
adopted on May 30. The regulations recommended were as follows: 

CANADIAN WATERS. 

"The International Pacific Salmon Fisheries Commission appointed pursuant 
to The Convention relating to the protection, preservation and extension of the 
Sockeye Salmon Fisheries between the United States of America and Canada 
signed at Washington on the twenty-sixth day of May, 1930, hereby recommends 
to the Honorable the Minister of Fisheries that regulations to the following effect, 
in the interests of such fisheries, be adopted by Order in Council as amendments 
to the Special Fishery Regulations under authority of the Fisheries Act, namely: 

1. That in the waters of Canada embraced in Paragraphs Nos. 2 and 3 
of Article 1 of The Convention relating to the protection, preservation and 
extension of the Sockeye Salmon Fisheries between the United States of 
America and Canada signed at Washington on the twenty-sixth day of May, 
1930, in order to secure a proper escapement of Sockeye salmon, no one shall 
fish for or take any kind of salmon by any gill-net having a mesh of less than 
eight inches extension measure when wet during the period in the Spring 
or Chinook salmon fishing season commencing on the first day of June, 1946, 
and extending up to 6 :00 A.M. on the eighth day of August, 1946. 

2. That in the waters of Areas 19, 20 and 21 in District No. 3 as defined 
in the Special Fishery Regulations for British Columbia, the opening date 
for fishing for or taking Sockeye salmon shall be July 25th, 1946, at 6 :00 A.M. 

3. That in the waters of Canada embraced in Paragraphs Nos. 2 and 3 
of Article 1 of the said Convention other than said Areas 19, 20 and 21, the 
opening day for fishing for or taking Sockeye salmon by gill-nets shall be on 
the eighth day of August, 1946, at 6 :00 A.M. 

4. That in such portions of Areas 17 and 18 as the Dominion Govern
ment may decide upon the opening day for fishing for or taking Sockeye 
salmon by purse-seines shall be September 2nd, 1946, at 6 :00 A.M. 

S. No recommendation is made regarding any changes in the week-end 
closing as provided for in the said Special Fishery Regulations, but the Com
mission desires to emphasize that in no event should the week-end closure 
be less than forty-eight hours; and further the Commission recommends that 
consideration be given to representations which may be made from time to 
time by the Commission through its Chairman to the Chief Supervisor of 
Fisheries for British Columbia respecting additional closed time for fishing 
for Sockeye salmon. 

6. Nothing contained in any Regulations made pursuant to the Fisheries 
Act shall apply to the taking of Sockeye salmon within the waters of Canada 
embraced in Paragraphs Nos. 2 and 3 of said Convention by the Inter-
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national Pacific Salmon Fisheries Commission or its servants or agents acting 
pursuant to its directions, for the purpose of exercising its objects under the 
said Convention." 

AMERICAN vV ATERS. 

"The International Pacific Salmon Fisheries Commission appointed pursuant 
to The Convention relating to the protection, preservation and extension of the 
Sockeye Salmon Fisheries between the United States of America and Canada 
signed at Washington on the twenty-sixth day of May, 1930, hereby recommends 
to the Director of Fisheries of the State of \iVashington that regulations to the 
following effect in the interests of such fisheries be adopted by him by virtue of 
authority in him vested by Section 5 of Chapter 3 of the laws of the State of 
1Nashington of 1933, namely:-

1. That in the waters of the United States of America embraced in 
Paragraph No. 2 of Article 1 of the Convention relating to the protection, 
preservation and extension of the Sockeye Salmon Fisheries between the 
United States of America and Canada signed at Washington on the 26th day 
of May, 1930, no one shall fish for or take Sockeye salmon commercially 
prior to 6 :00 A.M. on the 25th day of July, 1946. 

2. Nothing contained in any Rules or Regulations relating to fishing for 
or taking Sockeye salmon shall apply to the taking of Sockeye salmon within 
the waters of the United States of America embraced in Paragraph No. 2 of 
Article 1 of said Convention by the International Pacific Salmon Fisheries 
Commission or its servants or agents acting pursuant to its directions for 
the purpose of exercising its objects under the said Convention. 

3. That in the waters of the Unifed States of America embraced in 
Paragraph No. 2 of Article 1 of the said Convention there shall be not less 
than a 36-hour weekly closure for each type of gear in the taking or fishing 
for Sockeye salmon during the period that the fishing for Sockeye salmon is 
not prohibited. 

4. That in the waters of the United States of America embraced in 
Paragraph No. 2 of Article 1 of the said Convention, in order to secure 
a, proper escapement of Sockeye salmon, no one shall fish for or take any 
kind of salmon by any gill-net having a mesh of less than 8 inches extension 
measure when wet, during the period in the Spring or Chinook Salmon fishing 
season, commencing on the 1st clay of June 1946 and extending up to 6 :00 
A.M. on the 25th day of July, 1946." 

The Commercial Fishery 

The principal weight of regulation fell on the statistical division which had to 
keep current records of the fishery, making available the records of total landings 
within 24 hours of the time of landing the catch. These data provided the basis 
for regulations responsive to needs of building up the spawning stocks. The total 
catches of sockeye in Puget Sound and Canadian waters for the cycle years of 
1942 anµ 1946 are shown in Table 1 and in Figures 1 and 2. 

U. S. FISHERY AND STATISTICS 

The Puget Sound catch in 1946 was 3,551,761 fish, exceeding that for 1942 
by 629,956. The increase amounted to 21.5 per cent.of the 1942 catch .. The total 
U. S. pack of Fraser River sockeye was 280,018 cases or only 6.3 per cent more 
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than the 1942 pack. The discrepancy between the increase 111 number of fish 
caught and in the pack is due to the smaller average size of fish in 1946. This fact 
was one of the surprising features of the 1946 run. The sockeye average six 
pounds as compared to an average of over seven pounds in 1942. It meant that 
in 1946 it required on the average 12.7 fish per case against only 11.1 fish per 
case in 1942. 

The U. S. share of the 1946 catch was 45.6 per cent compared with 36 .. 7 per 
cent in 1942. 

The numbers of fish landed each day during the seasons of 1942 and· 1946 
are shown in Figures 1 and 2. In the past season large catches were concentrated 
more than ever in a short period when the bulk of the South Thompson run moved 
through Puget Sound. During the single week of August 25 to August 30, 
1,956,191 fish were landed amounting to 55 per cent of the total season's catch! 
Forty-nine per cent of the total catch was produced in 4 days of this week, August 
27 to 30, and on. each of two of these days more than half a million fish were 
caught! 

I942 

Total Landings . 
Total Pack 

I946 

Total Landings . 
Total Pack . 

TABLE I· 

LANDINGS AND PACK, 1942-1946 

United States 

2,921,805 
263,458 

3,551,761 
280,018 

· Canada 

5,047,599 
426,979 

4,239,622 
331,292 

Total 

7,969,404 
690,437 

7,791,383 
611,310 

Increased landings from the South Thompson run began in 1942 on about 
August 19. Although a small. jncre~se occur.red on August 20 in 1946 it was 
barely maintained for the next 5 days and the· rise in catch corresponding to that 
of August 19, 1942 did not occur untilAugust 25 (see Figure 2). These differ
ences of course caused much concern at' the time ii1 the entire fishing industry 
which feared that the 1946 run would not materialize in numbers comparable with 
those taken in 1942. However, the daily catches from the seventh to the nineteenth 
of August held at a higher level in 1946 than 111 1942. ~Thile sorrte of the heavier 
landings during this period in 1946 may have been due to the larger number of 
boats fishing, it can also be ascribed in part to the increased size of the nm into 
the Stellako River which passed through Puget Sound waters at this time. 

When fishing was resumed on Sunday, 'September· 1, following the weekend 
closure, surprisingly small catches were made. · Landings ··varied between 54,000 
and 132,000 :fish per day through September n, then dropped sharply. 
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Comparing 1946 with 1942 landings of sockeye from Puget Sound the total 
take was larger by 629,956 fish. Heavy landings were concentrated in one week 
in 1946 while they continued over 10 days in 1942. In 1942 the peak was reached 
three days earlier than in 1946 while landings indicate that the South Thompson 
run entered the Puget Sound fishery in 1942 about six days in advance of 1946. 

The average number of cases of sockeye packed per cannery and the average 
number of sockeye caught per purse seine boat in Puget Sound in 1942 and 1946 
are shown in Table II. The increased Puget Sound catch in 1946 was divided 
between only a few more fishermen so that the average return per man was in 
general better than in the brood year. On the other hand the number of canneries 
increased much more in proportion to their total number in 1942 which reduced 
the average pack per cannery substantially. A total of 18 canneries operated in 
Puget Sound in 1946 compared with 10 in 1942. Of the 18, six packed very few 
sockeye. Several firms bought sockeye but had them packed in other canneries. 
With the larger number of plants operating and by freezing or shipping excess fish 
to Oregon for packing on the heaviest days, few of the canneries were flooded 
with fish as in 1942. 

TABLE II 

PUGET SOUND, 1942 - 1946 

Average pack per cannery 
Average catch per purse seine 

r942 
26,381 cases 
16,500 fish 

r946 
15,555 cases 
19,800 fish 

The Commission's statistical system for the Puget Sound fishery functioned 
almost perfectly aided by the State of Washington laws which required that catch 
records be kept for the State. With the extra effort required to obtain the data 
quickly the needs of the Commission were satisfied. In addition log books were 
kept by the fishermen and served well as a source of data on catch by gear and 
area. 

CANADIAN FISHERY AND STATISTICS 

The problem of collecting catch records in the Canadian fishery for Fraser 
River sockeye is more complex than on the U. S. side. However, the program as 
developed by the Staff with the assistance of the industry worked as well as could 
be expected in view of the limitations placed upon it by the nature of the problems 
involved. All catch records are purely voluntary and their accuracy as well as the 
speed with which they are transmitted to the field men depends entirely. on the 
cooperation of the industry. In general each company has its own form of record 
and the availability of data in them varies widely. There is no check on the number 
of boa_ts actually fishing within treaty waters except from landing records. 
Licenses are issued to fishermen by the Dominion Government but these licenses 
while issued in a particular district permit the fishermen to operate anywhere along 
the British Columbia coast. 



16 SALMON COMMISSION 

Because of these difficulties, records of the Canadian fishery were limited 
to total daily catch by gear and area. Detailed data on the number of units fishing 
at any time in any area are not available. A measure of the catch per unit of 
effort was obtained by contacting the gill-net and purse seine boats through the 
use of the Commission's boats-the motor cruiser "Statistic" and the small out
board boat "Oncorhynchus". Activities of both of these boats were necessarily 
confined to the Fraser River and to the area immediately surrounding its mouth. 
Records of the total daily catch were obtained from the tally sheets kept by the 
original buyers whether on boats or ashore. They were phoned to the New 
vVestminster office and were checked against records kept by the canneries. 

Sockeye fishing in Canadian waters first began at 6 :00 A.M. ·July 25 in Areas 
19, 20 and 21 of District 3 or around the southern shore of Vancouver Island. 
Landings from gill-net and purse seine boats indicate that portable gear began 
operations in those areas August 6. Fishing was poor at first with most of the 
boats working to the westward in Area 21. On August 26, however, a large body 
of fish was located in Area 20 and with approximately 120 purse seiners oper
ating in that area, catches of 119,406, 302,373, and 74,270 fish were made on 
successive clays from the 26th to the 28th. The catch on August 29 fell to 9,600 
fish. The total catch of sockeye made by purse seines in the Sooke district reached 
530,954 fish or 32.2 per cent of the total catch of Fraser River sockeye accredited 
to Canadian purse seines. 

Good fishing was found in Area 17, or the region north of Active Pass, 
. beginning September 3 and continuing through September 6, when landings fell 

sharply from 93,134 fish on the 5th to 24,309 on the 6th. A total of 365,174 fish 
were added to the Canadian purse seine catch in this week. 

After the weekend closure of September 7 and 8 the purse seine boats discon
tinued operations until September 11 when the extended Area 17, granted by the 
Dominion Department of Fisheries, ·was opened to purse seines for three days
September 11, 12 and 13. 

Approximately 180 purse seine boats worked in the extended Area 17 on 
September 11, all of them crowded as close as they could without preventing 
operations, to the southeast corner of the area nearest the mouth of the Fraser 
River. Remarkable catches were made, some boats filling their holds several times. 
A total of 511,945 fish were taken on that clay. Purse seine fishing in this area 
was closed clown on September 12, ( on agreement by the industry) but on the 
13th fishing was resumed. Landings ,vere lighter than on the 11th although the 
seiners added 238,616 fish to their catch, bringing their season's total for Fraser 
River sockeye to 1,646,689 fish or 38.84 per cent of the Canadian total. 

The ·principal gill-net fishery for Fraser River sockeye is located in and around 
the lower reaches of the river itself. Gill-nets in this area of District 1 were 
restricted to a minimum of 8 inch stretched mesh between 6 A.M. on June 1 and 
6 a.m. on August 8. This restriction was lifted on July 25 in Areas 19, 20, 21 of 
District 3 although few gill netters apparently thought it ,vorth while to take 
advantage of the early opening in this locality. A total of 2,153 sockeye were 
recorded as landed from the Fraser River prior to August 8. 
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The Fraser River (District 1) gill-net catches rose steadily from the August 
8th opening and reached their first peak on September 17 and 18, when 210,664 and 
207,573 fish were taken. Following a recommendation made by the Commission 
to permit the passage upstream of some of the earlier South Thompson fish, the 
weekend close period of September 21 to 22 was extended to 72 hours. A second 
peak of 218,300 fish was reached on September 24. The fishery was closed at 
110011 of the 25th. It was opened again on October 14 but sockeye landings after 
this date were negligible. 

Total landings on the Canadian side of Fraser River sockeye reached 4,239,622 
fish in 1946 of which 2,552,439 or 60.2 per cent were taken by Fraser River gill 
netters. 

Salt Water Tagging 

Sockeye were again tagged at the Sooke traps for the purpose of following 
their movements through fishing waters and into the Fraser, as well· as to measure 
the varying intensity of fishing. Tagging began on June 6. Sockeye could not be 
taken commercially in this area until July 25 and all taken incidentally with other 
species by the Sooke traps had to be released. Arrangements were made with the 
trap owners for the Commission's staff to tag all of these pre-season fish. 

Work was continued after sockeye fishing began and was concluded on 
September 23 with a total of 3,902 sockeye tagged on the 37 days ·when fish were 
available. A total of 1,343 or 34.4 per cent of the tags were recovered either in 
the commercial fishery or on the spawning beds in the Puget Sound streams and 
the Fraser River. 

Fresh Water Biological Program 

The program of the biological staff ·within the Fraser River was aimed prim
arily at the accurate enumeration of the different runs. The measurement of the 
escapement into the streams above Hell's Gate was of first importance since the 
regulations of the fishery were designed principally to protect and build up these 
runs. Measurement of the success of these regulations was combined with the 
study of the efficiency of the completed fishways at Hell's Gate and Bridge River 
Rapids as well as with a further study of block conditions in Farwell Canyon on 
the Chilcotin River. Since rehabilitation of some of these upriver runs will 
probably require more than regulation and establishment of fish ladders to rebuild 
them to significant levels, a study was begun of various possible methods for 
more positive action toward building back runs in depleted areas. This work was 
concentrated in the Quesnel area in 1946. Finally, a special study .was made of 
the run into the South Thompson which is the largest run now found in the Fraser 
ancl is the basis for the present big fishing year of the 1942-1946 cycle. 

The number of early spawners that escaped into the streams above Hell's 
Gate in 1946 are compared in Table 3 with the numbers of fish which escaped to 
the same areas in 1942. The large run to the Stellako that spawned there in 
September and October is included ·with the Nechako system. Large gains were 
sho,vn by all runs except those into the Stuart area. The latter runs moved through 



FIG. 5.-The fish trap at Pritchard on the South Thompson River used for enumeration of the 
1946 South Thompson-Adams River sockeye nm. 
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FIG. 6.-S.ockeye spawning in Adams River. 
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the salt ·water fishery before operations started and passed up the river when only 
8 inch mesh gill-nets were allowed. They passed Hell's Gate however, while the 
water ,vas still very high and they may have suffered some injury there. 

TABLE III 

COMPARISON OF UPRIVER ESCAPEMENT 

1942 and 1946 

Percentage 

I942 I946 1946/1942 

Raft River 450 3,000 667% 
Seymour 1,950 2,619 134% 
Chilko River and Lake 34,109 59,000 172% 
Quesnel 0 61 
Nechako 48,640 245,779 505% 
Stuart 8,198 9,609 117% 
Bowron · 1,826 6,951 381% 

The largest increases were shown by the Raft, Bowron and N echako. The 
latter run increased from about 48,000 fish in 1942 to 245,500 in 1946 in spite of 
the fact that it was apparently exploited by both the early Puget Sound and Fraser 
River fisheries. 

A large run also spawned this year in Francois Lake. No previous indications 
of the presence of a large body of lake spawners had ever been noted in this area. 
\i\Then a large number of fish moved through the Stellako River below Francois 
Lake before the normal time for appearance of the Stellako run they were 
expected to fall back into the Stellako River to spawn when water temperatures 
fell. However, a large number of sockeye apparently remained in Francois Lake 
a11d were· taken later in gill-nets operated by two commercial fishermen fishing 
for charr. Sockeye were taken in large numbers whether they set their nets in 
shallow water or in water 300 feet deep. The Stellako run moved up the N echako 
and into the Stellako River later, appearing after the Francois Lake run had 
moved.into the lak~. No estimate of the number of the lake spawners was possible 
although all evidence indicates that it was large. 

The spawning escapement for 1946 into the various streams in the Fraser 
River system is summarized· in Table 4. The total escapement was of course 
dominated by the South Thompson run and since no figure was obtained for the 
total size of this run in 1942 no comparison can be made between the size of the 
two stocks as a whole. The same lack of data prevents comparison between runs 
into the Harrison River, Pitt River and Widgeon Slough. The run into Cultus 
Lake was 11 per cent smaller than in 1942, while that into Weaver Creek was 
nearly twice as large. The Birkenhead, run showed practically no change. This 
variable success of the lower river runs may be contrasted with the consistent in-
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crease shown by all of the upriver runs which moved upriver either before the fish
ery opened, or before it had built up to the late August and September level of 
intensity. These runs passed through Hell's Gate and Bridge River Rapids at 
water levels served by the fishways. 

Coupled with the increases shown in 1945 in the runs spawning above Hell's 
Gate, the gains in these runs again in 1946, must be credited to the fishways at 
Hell's Gate and Bridge River Rapids as well as to regulation of the fishery. 

A biologist was assigned to the Quesnel-Horsefly area to carry forward the 
work begun in 1941, 1942 and 1943 and to lay a foundation for a positive rehabili
tation program. The area was thoroughly covered between June 29 and November 
30. The main spawning streams in this area are the Horsefly and Mitchell Rivers. 
Limited spawning areas also occur in the McKinley Creek drainage system, 
tributary to the Horsefly River, and in Penfold and Cameron Creeks, tributaries 
of Mitchell River. The total run into this area was estimated to be only 61 fish this 
year. 

Gold mining in the Quesnel district that may affect salmon spawning in the 
future was begun a short distance above the Horsefly River spawning grounds. 
The operation did not get under way until October 7 which was too late in the 
fall to determine their effect on sockeye spawning this year. The operation con
tinued only 15 days before it shut down for the winter. The effect of this mining 
upon the spawning grounds and upon the eggs and young of the Horsefly River 
sockeye will be closely watched. 



SUMMARY OF THE SOCKEYE ESCAPEMENT TO THE FRASER RIVER SPAWNING AREAS, 1946 N 
N 

= 
Estilllated Standard Sockeye ·% Sex Ratio (%) Estimated 

District and Streallls Dates of Rim Males Females %Eggs Millions 
Arri,val End No. Sock eye Error Present 1946/1942 Deposited of Eggs 

Present 1942 3 Yr. 4 & 5-Yr. 3 Yr. 4 & 5-Yr. Defosited§ 

LOWER. FRASER. 
Cultus Lake* Sept. 22 Dec. 21 33,284 * 37,305 89.2 0.6 36.0 0.3 63.I 74.0 63.05 
Upper Pitt River 

(Incl. Tributaries)t Aug. 29 Oct. 7 18,520 7,033 39.8 60.2 
Widgeon Slougbt Nov. 24 1,404 69.2 30.8 98.1 

HARR.ISON 
Big Silver Creek§§ Present (/J 

Douglas Creek§§ 67 >-
East Creek 200 44.5 55.5 98.2 r' 

~ Harrison R.ivert Nov. 1 Dec. 1 15,631 3,403 Present 32.5 67.5 99.5 41.99 0 
Hatchery Creek Oct. 4 Nov. 7 1,000 875 29.9 70.1 97.3 z 
Weaver Creekt Oct. 4 Nov. 23 36,036 2,319 19,000 189.7 .2 36.3 63.5 98.6 90.25 

n 
LILLOOET 0 

Birkenhead R.ivert Aug. 31 Oct. 31 · 90,100 87,116 103.4 6.3 21.8 71.9 98.8 256.04 · ~ 
Upp•er Lillooet Streams Present ~ 

>-< 
SOUTH THOMPSON (fJ 

(/J 
Seymour R.ivert Aug. 24 Oct. 10 2,619 1.950 134.3 48.0 52.0 >-< 

Adams River Sent. 25 Nov. 25 1,835,000 1,968,000 93.3 36.4 63.6 84.2 3,930.66 0 
Adams Lake and Tribs.t " " 6,000 34.4 65.6 z 
Little Slruswap Lake 

and Little R.ivert 419,000} Present in .4 45.7 53.9 96.2} 
Shuswap Lake and Tribs.t 36,000 large numbers. .5 27.1 .I 72.3 87.5 1,239.78 
South Thompson River 92,000 14.9 .1 85.0 89.4 

NOR.TH THOMPSON 
R.aft River Aug. 2 Sept. 16 3,000 450 666.7 39.8 60.2 

SETON-ANDER.SON 
Cayoosh Creek[[ Oct. Nov. 20 
Portage Creek[[ Oct. Nov. 200 
Seton Creek[[ Oct. Nov. 75 

CliILCOTIN 
Chilko R.ivert Aug. 19 Oct. 25 58,638 11,647 I 34,109 172.0 0.6 51.4 48.0 90.9 69.09 
Chilko Lake:j: Aug. 19 Oct. 25 350 r 



SUMMARY OF THE SOCKEYE ESCAPEMENT TO THE FRASER RIVER SPAWNING AREAS, 1946 (Continued) 

Estimated d S0cke3,e o/, Sex Ratio (%) 
Estimated 

District and Streams Dates of Rim N S k Standar o M 1 
%Eggs Millions 

o. ?C eye Err r 1-'resent 194611942 a es Females Deposited of Eggs 
Arrival End Prese1it C' 1942 3 Yr. 4 5-Yr. 

QUESNEL 
Horsefly River Aug. 12 Sept. 20 58 f,one 
Little Horsefly River Oct. 20 1 Sl'Cll. 

Mitchell River Uct. 16 2 

NECHAKO 
Endako River Ang. 15 Sept. 20 368 Present in 
Francois Lake large numbers. 
N adina River Aug. 25 Sept. 30 66 
Nithi River Sept. 1 Sept. 25 4 
Ormonde Creek Aug. 20 Sept. 30 193 
Stellako Rivert Sept. 1 Oct. 31 245,172 10,641 48,064 510.1 
Uncha Creelr Sept. 15 Oct. 30 148 

STUART LAh.E 
Driftwood River Aug. !i 
Forfar Creek* July 28 Aug: 31 1,822 * 3,244 , 56.2 
Gluske Creek July 25 Aug. 31 2,905 1,734 167.5 . 
Kazchek Creek:j: Sept. 1 Sept. 20 60 1 
Kynoch Creek* July 31 Sept. 1 1,843 * 1,949 94.6 
Middle River Sept. 5 Oct. 5 488 100 488.0 
Narrows Creek:j: Aug. 1 Aug. 31 277 
Rossette Creek:j: July 25 Sept. 1 2,641 929 284.2 
Shale Creek:j: Aug. 1 Aug. 31 61 
Tachie River Sept. 25 Oct. 20 14 

NORTHEAST 
Antler Creek 460 
Upp·er Bowron River* 

(Incl. Moose Creek) July 29 Aug. 16 6,951 * 1,826 380.7 

Total for all streams examined 2,912,321 
-

Total for all key streams 2,909,172 

* All fish counted through weir. 
t Population estimated by tagging program. 
+ Population determined by indices. 
§ Average number of eggs in a female taken as 4,000, except Chilko R. and L. ---2,700; Stuart L. streams-3,725. 

§§ Streams not visited in 1946. 
II Runs composed of blocked fish, not inclttded in totals. 

41.6 

34.0 
37.9 

36.1 

41.7 

50.9 

0.1 47.0 

3Yr. 4&5-Yr. Deposited§ 
-

58.4 71.4 0.1 

66.0 81.1 
62.1 98.0 596.8 

96.8 
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FrG. 7.-An Indian family drying sockeye on the Raft River. 
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The Indian Fishery 

25 

The number of sockeye taken by Indians in the various districts of the Fraser 
River watershed are shown in Table S with comparable figures for 1942. The 
total catch by Indians throughout the Fraser is remarkable from year to year for 
its uniformity, varying only from 43,000 to 55,000 fish except in the 1943 cycle. 
These are fish which were seen by Commission observers on the drying racks, 
when being prepared for drying or which are calculated to have been taken from 
the tag recoveries of the fishermen. The recorded catches are a minimum. 

The increase of 3,419 fish recorded for 1946 over 1942 is distributed over 
the entire fishing area except Bridge River Rapids. A decrease of nearly 1,000 
fish is recorded for that area. Largest increases are seen in the upper Fraser River 
and in the Nechako areas. 

Analysis of the India1i catches of the past few years has led to the conclusion 
that they have in recent years taken as much as 76.6 per cent of the total escape
ment of some of the small early runs which the Commission is charged with 
building up. 

Biological Investigation of Obstructio11s 

Fish ladders were completed on both banks at Hell's Gate in 1946 to pass 
fish between the water levels of 23 and 52 feet. Ladders on the right bank only 
,vere also completed over the two stretches of difficult water at Bridge River 
Rapids. The movement of fish through both of these areas was again studied to 
determine the efficiency of the completed works. Another experiment was also 
conducted on the Chilcotin River at Farwell Canyon to supplement the work clone 
there in 1945 studying the conditions for passage of fish through the canyon. 

HELL'S GATE 

Observation of the movement of sockeye salmon through Hell's Gate by means 
of tagging fish above and below the obstruction has been carried out since 1938. 
These experiments had established that fish were blocked at that point between 
the 25 and 40 foot gauge levels and at certain points between 40 and 50 feet on the 
gauge. Fishways were completed by May 8, 1946. In 1945 with the right bank 
fishway completed and with only part of the left bank fishway operating, a marked 
improvement in the passage of fish through these levels was obvious. The same 
improvement was observed in 1946 as may be seen from Table 6 where the number 
of fish tag·ged below and recovered below Hell's Gate is shown for each year 
since 1939. 

Tagging was carried out at the Gate in 1946 as in past years. A total of 
31,041 sockeye were tagged both above and below the Gate. All fish were taken 
for tagging with Indian clip nets except that when the South Thompson River run 
·was at its height the fish were lifted out by hand. Rewards were paid for the recov
ery of tags marked with a black cross as well as ,vith a serial number as in past 
years to obtain comparable returns. In addition other types of tags were used most 
of which were transparent and no rewards were paid for their recovery. These 
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TABLE V °' 

THE INDIAN CATCHES OF SOCKEYE SALMON BY DISTRICTS AND THE AREAS WITHIN 

THESE DISTRICTS - 1942 AND 1946 

1942 1946 

Per Cent Average Per Cent Average 
District and Areas of Total No.of No.per of Total No.of No.per 

Catch Catch Fishermen Fisherma1i Catch Catch Fishermen Fisherman 

HARRISON-BIRKENHEAD 
Skookumchuck . - - - - - - C/l 

Lillooet Lake . 275 2 138 400 2 200 >-
Birkenhead River 3,253 16 203 2,875 10 288 " ~ 

TOTAL . 3,528 7.6 18 196 3,275 6.53 12 273 0 z 
LOWER FRASER 

Seabird Island 200 5 40 532 5 106 n 
Katz and Ruby Creek 360 4 90 380 7 54 0 

~ 
TOTAL . 560 0.1 9 62 9!2 1.82 12 76 ~ 

H 

CANYON C/l 

Union and American Bars . 2,587 13 199 953 8 119 
C/l 
H 

Yale . 2,426 20 121 3,181 15 212 0 

Spuzzum 867 9 96 226 4 57 z 
Lower Gorge . . 281 5 56 212 4 53 
Upper Gorge . . 1,764 9 196 782 8 98 
Boston Bar . 355 5 71 108 4 27 
Boothroyd . . 2,278 11 207 3,480 13 268 
Cisco. . 1,445 12 120 3,354 16 210 

TOTAL . . . 12,003 25.7 84 143 12,296 24.54 72 171 

LYTTON .TO LILLOOET • 5,215 11.2 31 168 5,996 11.96 17 353 

BRIDGE RIVER RAPIDS 
LILLOOET 2,391 17 141 3,267 40 81 
RAPIDS . 6,776 45 151 3,777 34 111 
Pavilion . . . . 561 7 80 1,658 23 72 

TOTAL . . . . 9,728 20.8 69 141- 8,702 17.36 97 90 



THE INDIAN CATCHES OF SOCKEYE SALMON BY DISTRICTS AND THE AREAS WITHIN 
THESE DISTRICTS - 1942 AND 1946 (Continued). 

1942 1946 
· Per Ce1it Average Per Cent 

of Total No.of 
Average 
No.pe1' District and Areas of Total No.of No.per 

Catch Catch Fisherme1i Fishermaii Catch Catch Fishermen Fisherman 

CHlLCOTIN 
Farwell Canyon 
Hance' s Canyon 
Martin's 
Anahim. 
Alexis Creek . No Fishing No Fishing· 
Bull Canyon 
Siwash Bridge 
Keighley Holes 
Henry's Crossing 

TOTAL . 

U PPF..R FRASER 
Alkali Lake 486 5 97 
Chimney Creek . 398 2 199 
Soda Creek 1,275 8 159 
Alexandria 686 7 98 
Quesnel . 608 3 203 

TOTAL . 2,597 5.6 - - 3,453, 6.89 25 138 

NECHAKO 
N autley Re·serve 1,196 8 149 2,660 10 266 
Stella Reserve 836 7 119 1,217 8 152 

TOTAL . 2,032 4.4 15 135 3,877 7.73 18 215 

STUART LAKE 
Fort St. James . 775 16 48 
Tachie Reserve . ..... 624 11 57 
Trembleur and Takla Lake 132 9' 15 

TOTAL . 1,035 2.2 - - 1,531 3.05 36 43 

THOMPSON 
Nicomen Creek 3,556 
Ashcroft 363 
Deadman's Creek 850 17 50 
North Thompson Rivtr . 5 - - 3 1 3 
South Thompson River . 10,005 - - 5,313 31 171 

TOTAL 10,010 21.4 - - 10,035 20.12 

GRAND TOTAL . 46,708 50,127 
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Frc. 8.-The South Thompson-Adams River sockeye run passing Hell's Gate. 
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formed a basis for a study of the efficiency of heavy tagging at this point as a 
means of measuring populations. 

During the past season, high water levels persisted at Hell's Gate later than 
in any year since the Com1nission observations began. In addition after the water 
level began falling it fell more rapidly and to a lower level, during the passage of 
sockeye, than at any time since 1938. As a result an excellent opportunity was 
afforded of studying the movement of sockeye through the Gate at levels both 
above and below those served by the fish ladders. 

TABLE VI 

NUMBER OF SOCKEYE TAGGED AND RECOVERED BELOW 

HELL'S GATE 1939-46 

No. Recovered Below 
No. Rec. Below 

b3• Taggers 
No. Tagged by bJ· a11d out more 

Year Below !lldia11s Taygi11g Crew Total tha11 three days 

1939 4,344 612 266 878 216 
1940 5,194 161 147 308 119 
1941 12,023 2,671 131 2,802 93 
1942 6,847 195 112 307 80 
1943 6,491 250 474 724 359 
1944. 4,460 111 143 254 75 
1945 4,044 9 50 59 15 
1946. 6,730* 13 94 107 41 

* Only black-cross tags put out below Hell's Gate are included in this figure. 

At the high water levels experienced in late June and early July good fishing 
stations were hard to find. This, combined with a scarcity of fish in the early 
runs reduced the number tagged below the point where significant results could be 
expected. Some indication was obtained however that passage was difficult through 
the levels between 50 and 65 feet. Better evid1mce was gathered of the nature and 
extent of blocks during water stages below 25 feet when the density of fish 
permitted the tagging of large numbers. A block developed on the right bank 
when the water fell below 17 feet on the gauge and was maintained at all levels 
between 17 and 11 feet where the water held for the latter part of the passage of 
the South Thompson River run. 

Plans are accordingly being made to prevent the blockade of fish that will 
occur when the water level again drops below gauge level 17 during the passage 
of a large run. No indication is found from the tags of any block on the left bank 
throughout the lower levels. 

Throughout the levels for which they were designed· the fishways functioned 
successfully and as was expected. 



Frc. 9.-Upper and lower fishways at Bridge River Rapids. 
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BRIDGE RIVER RAPIDS 

Early in the Commission's observations it ·was noted that fish were often 
blocked at Bridge River Rapids and when denied passage they would fall back into 
Seton Creek in large numbers to attempt spawning. Tagging programs to deter
mine the extent and nature of the block were carried out there in 1942, 1943, 
1944 and 1945 and again in 1946. However, until the block at Hell's Gate had 
been eliminated, it was impossible to tell whether the block at th~ Rapids was due 
to the weakening of the fish at Hell's Gate or if the Rapids formed a block in 
themselves. 

Passage of fish through Hell's Gate in 1945 with the partially completed 
ladders, was eased enough so that it was definitely established that the two rapids 
above Bridge River did constitute a block to the sockeye migration upriver. Two 
fishways were constructed along the right bank in the spring of 1946 and func
tioned through the following season. The 1946 tagging program was designed to 
test the efficiency of these fishways. 

A total of 2,459 fish ·were tagged both above and below the Rapids from July 
7 to September 28. Of these 1,808 tags were released below and 651 above the 
block. The number of tags released below Bridge River Rapids and recovered 
below as well as above the rapids, before and after the water fell into the block 
levels is shown in Table 7 ·with comparative figures for 1945. ·while the numbers 
tagged and· recovered after block levels were reached was small clue to the late 
advent of the block level this year, there is no sign of an increase in the recaptures 
below. Free passage of fish through the fishways is indicated. 

TABLE VII 

RECOVERY OF TAGS RELEASED BELOW BRIDGE RIVER 

RAPIDS, 1945 AND 1946 

No. Re- No. Re-
No. Tagged covered covered 

Dates T,V ater Levels Below AIJOiJe c;~ Below 

I945 
July 7 - Sept. 3 Above 651 ft. 1,627 511 31.4 85 
Sept. 3 - Oct. 15 Below 651 ft. 353 21 5.9 133 

I946 
July 13 - Sept. 9 Above 651 ft. 1,695 585 34.5 76 
Sept. 10 - Sept. 28 Below 651 ft. 113 19 16.8 1 

FARWELL CANYON 

% 

5.2 
37.7 

4.5 
.9 

Farwell Canyon is located on the Chilcotin River about 11 miles from its 
confluence with the Fraser River. Although this canyon has been suspected as a 
blockade to salmon migration for some time, it was not until 1944 that the actual 



Frc. 10.-The Rapids on Thompson River where some of the late sockeye were delayed in 1946. 
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conditions were studied. Unfortunately, the run of that year was influenced by 
a previous delay at HelFs Gate so that the results were inconclusive. 

In 1945 a tagging program was conducted again on a larger scale and from 
the results, definite proof was obtained of the blockade that occurs at the higher 
levels. Although the obstruction was not found to be complete, it was of sufficient 
extent to cause heavy mortality on the run when water conditions remain high for 
several weeks. 

In 1946, 1,967 tags were released throughout the canyon area. The conditions 
were such that the water rose and fell slowly and the main blockade could be accur
ately defined as above 89.9 feet (at gauge IV-L) which was slightly lower than 
the level of 90.1 feet established in 1945. Further, it was found the block occurred 
throughout the upper reaches of the canyon and was not confined to the limited 
area defined by the 1944 and 1945 experiments. There is no doubt that many 
sockeye salmon ascending to the Chilko River have been killed in these rapids and 
fishways have been designed to eliminate this source of loss. 

Engineering Operations 

HELL'S GATE FISHWAYS 

The work contracted for on August 24, 1944, which included the construction 
of a fishway on each bank at Hell's Gate was completed on May 8, 1946. The 
fishways began operation on the first of May and continued in operation until 
May 9 at which time both were submerged by the spring flood waters. The peak 
of the flood crest reached a depth of 26 feet over the deck level of .the structures. 
The submergence continued until July 11 after which the structures operated 
successfully for the season. The Commission's forces proceeded with levelling 
work on the right bank for installation of the operator's quarters. In October they 
started construction of the right bank high level fishway, and repair work in the 
right bank tunnel. 

BRIDGE RIVER RAP!bS FISHW A YS 

vV ork on the Bridge River Rapids fishways, consisting of one fish way at the 
upper rapids and one fishway at the lowe1· rapids, both on the right bank, was 
completed as of April 30, 1946. This work was contracted for on December 3, 
1945. The fishways were submerged by the spring high water and on May 7 the 
peak of the flood crest reached a depth of 16 feet over the deck level. The sub
mergence continued until July 28. In the latter part of December the Commission's 
forces began clean-up work, the final sloping of the banks and adjustment work to 
the structures. This is the first year's operation of these fishways ancl they were 
found to be successful. 

FARWELL CANYON FISHWAYS CHILCOTIN RIVER 

Complete plans have been prepared for five fislnvays at points of difficulty in 
Farwell Canyon. This canyon is about 1,000 feet long· with a total drop of 15 feet 
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in this length. High marginal velocities in this reach cause localized drops or points 
of difficult passage to ascending· sockeye salmon at certain water stages. The fish
ways, when built, will assist salmon to pass these points. The easements and tights
of-way have been cleared by the Dominion Government and actual construction 
is to begin in the spring of 1947. 

EXPERIMENTAL WORK WITH FISHWAYS 

Development of a suitable type of fishway baffle for the Farwell Canyon fish
ways has required further hydraulic investigation into the pattern and flow char
acteristics of the slotted baffle type or the Hell's Gate type fishway. Fishways 
operating in remote places are required to operate under wide flow ranges without 
adjustments. These conditions cannot be met by conventional types. 

Permission was given by the University of British Columbia to make model 
tests of the velocities and flow pattern in the Hell's Gate type fishway in the Uni
versity's hydraulic laboratory. The results of these tests were checked in the field 
in the operating fishways. It was proved that models could be depended upon to 
show any variations in the flow patterns for changes in width of baffle opening or 
pool sizes and that they could be used to determine the final relationship between 
widths of baffle openings and pool sizes in new designs. From these experiments a 
fishway suitable for use in the Farwell Canyon program was developed. The find
ings from these experiments may also be applied to other fishway problems which 
may arise in correcting obstructions in the tributary streams of the Fraser River. 

FIELD SURVEYS 

Detailed surveys of Weaver Creek have been made. Corrective measures are 
required to eliminate the hazard to the spawning fish in Weaver Creek owing to 
the loss of water from the stream by percolation in the delta area. The surveys 
have included investigation for construction of a storage reservoir for augmenting 
the stream flow at low water, as well as measurements of the details of the stream 
channel in order to design suitable controls for this stream in the delta area. 

A general survey has been made in the North Thompson River drainage and 
the Quesnel River drainage, to determine methods of eliminating obstructions that 
limit the ascent of spawning sockeye salmon in these streams. 

A survey has been made of the Adams River between its mouth and Adams 
Lake, and Little River between Big and Little Shuswap Lakes, in order that the 
biological division may determine the river areas used by the spawning sockeye 
salmon in these streams. 

CLEARANCE OF OBSTRUCTIONS IN SMALL STREAMS 

In the Stuart River system a stream clearance program in Kynoch, Forfar 
and Rossette Creeks was undertaken and completed during the summer months. 
The purpose of this program was to remove natural obstructions in the form of 
existing log jams and potential log jams. This work was done for the purpose of 
stabilizing the stream beds to reduce erosion and to protect and define a low water 
channel. The effect on the stabilization of the stream beds will not be known until 
inspection after the high water next year. 



Frc. 13.-Survey of the intake and dam at Lemieux Creek diversion for installation of a :fishway and screen. 
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FIG. 14.-Entrance to the fishway at the hydro-electric dam on the Barriere River. 
A new fishway must be installed before this area can produce sockeye again. 
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STUDIES FOR USE OF HIGH AND LOW LEVEL FISHW A YS 
AT HELL'S GATE 

39 

The unusual cnndition of river run-off ·which occurred in the Fraser River in 
1946 resulted in a high summer crest and a near record low water in the fall. These 
conditions have given an opportunity to obtain data on conditions in the natural 
passageways available to the salmon at the Hell's Gate reach for river stages below 
and above the operating levels of the present fishways. Detailed under-water 
soundings in the area proposed for the construction of a low level fishway on the 
right bank have been started. The proposed fishway structure will be installed and 
operated in the Hell's Gate model at the University of vVashington for study pur
poses. 

CHINA BAR AND THOMPSON RIVER RAPIDS 

The exceptional low water stage at the time of the passage of the South 
Thompson sockeye runs through the Fraser and Thompson Rivers, gave rise to 
two new problems due to a rapids at China Bar, in the Fraser River, and a rapids 
in the lower Thompson River. The China Bar rapids are about one and a half 
miles upstream from Hell's Gate and at the low river stages have six feet of drop 
in a short reach. The Thompson River Rapids are about ten miles above the con
fluence of the Thompson River with the Fraser River, and at the hw stage have 
eight feet of drop in a short reach. Investigation as to the physical characteristics 
of these two rapids will be undertaken. There are no past data or history on these 
two rapids. 

V\TAREHOUSE 

Bids were opened on the 14th of December for the construction of a ware
house to be built at the Dominion Fisheries Station, New vVestminster, B. C. The 
structure is required to house the Commission's equipment. The contract ,vas 
awarded on December 18. 

HYDROMETRIC READINGS 

The Dominion \i\Tater and Power Bureau has cooperated with the Commission 
by taking flow readings in various tributary streams of the Fraser River system 
on which corrective work is to be undertaken by the Commission. The Dominion 
'Nater and Power Bureau has currently furnished the Commission with gauge 
heights and flow data from their established gauging stations 'vvhen such data have 
been needed by the Commission. 
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