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The Fraser River Salmon Situation

:

A Reclamation Project.

I!, 'US I'KA>F. I'Mikm k.

TFIF. MK-kryc-s.iIiiK.ii iMiiTy n( tlu- I'V.imt Kivcr svslnii was
fiiniK-rly the wurM's urcati'-l Milnion lislKTv. Tlic run of

•".iliiiuii ill till INC watiTs \va>* Krcaltr fvcry tuiirtli vi.ir than in any
"thir watiTs. Tins lisluTy is n.i lunger . -real ti^lary. A liivrinii-

natint; study of the -.iiinilicant fails in i; >• iKvclopniont and diilin.'

of this fishery di-monstratt-s the necessity of (jealir.n with them at

oiu-e in an int. ; national way. These faets have iR'en fully estalilished

are no |oni;er (|Uesiione<l, and should lie more KfmT.'illy underr.Hid.
The restoration of the sockeye-salmon tisliery of the l"r;; ,er River

system is the greatest, and at the same time the least e\iien>ive,

ri^lamation project in which Cana.la an<l the I'niteil States can jointly

enfjajre. and if ade(|uatc measures are ailopted its success is certain.

It is the purpose of this paper to hrielly set forth what the sockeve-
salnion lishery of the I'raser Kiver system wa>, wliat it is l.,-d;i\, and
what it may again hecome hy judicious conservation.

The i)romitient facts in the history of the sockeye fishery mav he
stated as follows :

—

(l.) The waters of the h'raser River system as dclined in the trear
between (ireat Britain ami the I'nited States include all the t.r.i.i""

waters in the Province of Hntish Columliia and in the State ''

Washington which are frequented hy sockeye salmon j, heir miiji.'

tion from the Pacilic ( )cean to the spawning-heds of t' a cr River
hasin Thev include Juan de Fuca, Rosario. :ind 1 laro St. aits, anil

the other .American estuary waters leading into the fiulf of deorgia.
and the waters of that gulf ;is well as the channels of the Fraser
Rivi-r up to Mission Bridge, in British Columbia.

( -'.
) F'ishing for sockeye began connnercially in the chamiels of

the IVaser in British Columbia in iX-(). It was extemled to the

waters of the (iulf of (leorgia immediately outside the mouths of the

river in ii<(jo. I'ishing for soekeye began in the State of Washington
waters in i.^iji, with the install.ition of traps in the vicinity of I'oint

Roberts. Traps became an imi)ortant factor in lS<)7. Purse-nets

came into use in .\merican waters in ir/ji and in recent years h ,e

great'y increased m number. During the period of kjoo to lyi.S, when
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the industry was at its lioiglit, the catch of sockeyc in Canadian waters

l)n)(kice<l a pack of 5.030.73(3 c.iscs During *he same peridd the catcli

in .American waters gave a pack of 7,3S.'.343 cases. .A combined total

pack of i_',4i3.073 cases, of which the Canadians jjroduced 40 p-jr

cent, and the .Americans (to per cent.

(.V) Dr. C. }1. (iilbert. of Stanford University, in his " Contribu-
tions to the Life-history of the Sockeyc" (sec I'.ritish Columbia
Fisheries Rejinrts, 1913 to 191S). Ins demonstrated by scale-reading

that the sockcye that run in the I"ra>er River system are hatched in

the watershed of that river in I'.ritish Columbia, live for the first year

or more of their lives in its lake waters, then migrate to the sea.

where they remain and grow untl the summer of their fourth year,

and then .seek to return to the Fraser River basin in order to si)a>vt',

and after s])awning die.* Dr. (jilbert's findings are unquestioned by
any authority.

(4.) 1 he Fraser River liasin formerly produced more sockeve

salmon every fourth year—known as the " big year
"—than any other

known river-basin, and even in the following years—known as the

" small years "—produced run.s of commercial importance.

* Tlierc arc. hnwovcr. cxccption.il rases in wliicli I'lsh iinicccd to sen
imiiK'iliately on hatching, anj there are certain jiroportions wliieh return
in tlieir tliird and liftli year.
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TIk' f(jll(i\viiij,' statt'iuciit ;,'ivi-; tlk' (.'iitin.' pack of M.i.-ki'\f in

AniL-ricaii ami Canadian waters of tlic I'Vascr River s\ >tini l^r llie

years iSyi tn 1919, inclusive: —

S()<Ki;M;->Al,.M(l.\ I'.VCK 01 I-'l<A>l.l; klVKR Sv.SiE.M. lSi;l In |ij|l»,

IN( I.l .--IVK,

Y.-ar. <'iiii;iiliaii Waters .\tiiiTi< .-in WattT-i. r.ital.

1801

1K9J
170,9.^4

7'' 715
189J 457 797
1894
18".^

3o3.9(,7

395 984
18"(. 35o 984
1897 800 450
1808 25o 101
1890.. .. 48(1 48 s

100(1 229 800
1901 'j2X ii(>''

190J 2'»3,477
1903
1004
100,^

204.800
72.088

8.>7 489
1<I||(. 183 (KI7

1907 ()2 017
1'I08

. 74 v4
1900 58 i 435
1010 1^0 43'
1011 02 817
1912 1 '3 879
1913 7Mt 0()1

1914 198 183
191.^ 01 1 M)
1910
1017
1918

27.3'»4

148.104
10007 '

1919 ,?4,0,,3

Totals 8.4'I3.431

* Estimated.

la- V

; 538
2 "54

47 X52
41 7''1

O.s 143

72 0,0

312 048
2^2 00(1

499 o4o
22H 704

1,105 000
3i'i .'.ii)

lo7 211

123,419
847 122
182 241
'>(, 074
155 218

1,005 120
234,437
12(1 050
183,800

1,004 X27
3,io 251
04 584
78,47o

411 538
50 723
50.0110*

8.752,204

182,492
82.00'

I

5o5.o4'i

405,758
4t, 1,127
42''.9r.3

1,172,507
508. lol

'Wi,131

458.504
2.033,7o5
033.033
372,020
10i,.l()7

1.084,011

3o5,248
I.-''„591

220,7'>2

1,.500,555
384,81)9

189,7o7
307.775

2.401.488

534,434
155.714
105.870
550.702
70,420
84,0o3«

17,245.725

Tlic foregoing table gives a o^niplete record for si.\ foiir-vear cvcles

and for the first two years of the pre-ent cycle, 'I'lie ont-taniliiig

featin-es therein shown are: ( 1 ) Tlie great packs ma<le everv fourth
year; (

_
)
the coniparati\ely small packs made in the three intervening

\ears;
( _^ ) tlie gradual liut iinmounced decline in the runs in the small

years; and (4) the startling decline in the pack in the last hig vear.

""7.

.\s far hack as written records exist, a phenr)menally hig run of

sockeye to the I'raser is shown everv fourth vear. .Ml the earlv
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t'xi)l()ri.T.s record it, and quote tlic Indians as sayini;; it had always
existed. It has been a characteristic peculiar to tl:e I->aser and
unknown in any other river. L'p to 1917 the Fraser River District

produced more soclscye every fourth year than the conihined catches

made in .Alaskan waters during all hut one of those years, as the

following statement shows:

—

The So( keve-salmox P.wk or the Phaser River .SvsTENt and in

.-'LASKA.

i9ni..

IW.r.
l')09.

1917..

1..3 19,335

1,574.428

1.7(15.30.'

2.4S4.881

I'r;t<fr IliviT System.

2.l)33.7(.5

l.(.S4.fill

l..=!9(),5,S5

559.7(12

(5.) The sockeye-salnion runs to the Fraser River system in the hig
years has been alarmingly depleted, and the runs in the small years
are no longer of commercial importance. Both are threatened with
extinction.

Complete records exist of conditions on both the fishing and the

spawning grounds of the Fraser system since lyoo. The record of
the pack shows the catch, because the entire catch is marketed in tins.

The number of fishermen employed and the amount of gear used are
also recorded. Tliere are adequate data also for a comparison of
conditions on the spawning-beds since 1900. Dr. (iilbert, in '" The
Sockeye Run on the Fraser River.""' says :

" Xo other sockeye-strcam
has received such close and discriminating study. Annual inspection

has been made of the sjjawning-beds of the entire watershed, and
predictions of the run four years jience have been fearlessly made.
It is a matter of record how consistently these prophesies have been
fulfilled." The observations of conditions on the spawning-beds have
been made by the same observer since 1900.

'J'he records for the fishing-grounds show that the runs of sockeve
to the I'raser River system in the big years 1901. 1905, i^jcxj. and

1913 produced an average pack of 1,927,602 cases, and that in 1917,

the last year in the cycle of big years, it jiroduced a jiack of Init

55V-73- eases, or 70 per cent, less than the average of the four

preceding big years. The startling decrease in 1917 is due to the fact

that the great spawning runs of 1913 did not reach the spawning-beds

Britisli Columliia Fisheries Report. 1917.

I !
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of the u])i)er section of the Fraser basin, for the reason that the river's

channel at Hell's Gate was bloc'Ked by a great slide of rock ft.HouinK
the construction of the Canadian Xorthern Pacific Railway througli
the canyon of the Fraser. A tunnel was driven through the rock dilT
that overhangs the narrow channel immediately above Hell's Ciate.

During the spring of 1913 the action of frost caused a section of that
chff, including a portion of the tunnel, to slide into the river's channel,
which formed an obstruction that the main jxirtion of the run of fish

could not get over. After frantic and continued efforts to surmount
the obstruction the fish became exhausted, and were swept downstream
by the rajiid current, where they died in the channels hehnv withtnit
having spawned.

The British Columbia Fisheries Report for k;!^ states that the
number of sockeye that escaped capture on the fishing-ground.s, and
that later reached Hell's Gate that year, was fully as great, if not
greater, than in the four preceding big years. The conditions created
at the principal spawning-beds of the Fraser by the obstructicMi is told

in the following excerpt from the report of John P. Babcock, in the
British Columbia Fisheries Report for igi,^:

—

" I feel fully justified from my investigations in concluding that the
number of sockeye which i)assed above the fishing limits was as great
this year as any preceding big year of which we have a record, and I

think even greater. The sockeye made their appearance in the canyon
above Yale in June, and during the high waters of that month and
July large numbers passed through to Quesnel and Chilko Lakes, The
greater proportion oi the run of sockeye in late July, and in August
and Se])tember. was blockaded in the canyon by rock obstructions

placed in the channel, incident to the construction of the Canadian
Xorthern Pacific Railroad, so that few were able to jiass through
during that time. Xo humpbacks succeeded in passing through the

canyon. The blasting of temporary passage-ways enabled a large

proportion of the sockeye run of ()ct(iber ;md Xovember to pass

through the canyon. In August .sockeye were seen drifting down-
stream, between Hell's Gate and Vale; the nuivement was very

pronounced in September, and continued utitil the middle of i )ctolier.

The streams which enter the Fraser between Hell's Gale ami Agassiz

were filled with sockeye from the middle of August until the end of

C )ctober, while they had not been observed in those streams in previous

years. \ cry few sockeye spawned in any of these streams and most
of them died without spawning. Great numbers of dead sockeye,

which had died without sj)awning, were found on the bars and banks
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'f the Fraser between Yale and Ajjassiz in Septemher and October.
The number which reached Qucsnel Lake was Httle more than an
ciglith of the number which entered tliat lake in ujw). The run to

Chilko Lake was e<|iially small. The sockeye run to Seton Lake was
30.CXK), as aftainst i.(xjo,ooo in ii/j(j. 'J'lie August and Sein-.-mber run
of sockeye to SIniswaj) and .-\dams Lakes was much less than in any
former big year, and the October and Xovember run was al.so les.s.

The sockeye-cggs collected there this year totalled but y.(X)o,CKX), as

against J7.500.000 four years ago and iK.ooo.ooo in \()0^. The run
to Liliooet Lake was less than in any recent year. I'"inally, the run
to Harrison Lake was slightly better than in 19a;.

" These facts, in my opinion, warrant the conclusion that the

number of sockeye which spawned in the Fraser River watershed
this year was not sul'licient to make the run four years hence even
approximate the runs of either 11^5, 1909, or 1913."

The disastrous effect of the 1913 blockade was manifested on both
the tishing and .S[)awning grounds in 1917. since the run in tl-.e latter

year was the product of the 1913 spawning. The catch of 1917
produced a pack of but 559.73-' cases as against 2,401.488 cases, or -()

per cent, less than in 1913. notwithstanding the fact that more fisher-

men and more gear were employed than in 191 7 and the price paid
for fish was higher.

.Small as was the catch of 1917, too great a proportion of the run of
that year was captured. That is, a sufficient number of fish were
not permitted to reach the spawning area. In place of the millions

of sockeye that reached Hell's Gate in 1913, only hundreds of tliou-

sands reached there in 1917. The obstructions having been removed,
the tish had no difficulty in i)assing through to the spawning-beds
above. The numbers that passed thiougli in 1917 were far less than
in 1913, notwithstanding the b' )ckade of the latter year. In place of
the 4.000,000 that entered Quesnel I,ake in 19a) and the 55J.o(X) that

entered its waters in 191 3. less than _'7,ooo passed into that great

spawning area in 1917. and the numbers that reached all the other
great lake sections were ijroportionately less than in 11)13.* The
number of sockeye that reached the Fraser basin in 1917 was not. in

most sections, greater than in some recent small years. The result of
the spawning in 1917 will not i)ro<lnce in ujji a run even approxi-

mately as great as that o{ 1917. In (jlhcr words, it may be expected
to be very much less. The great run of the big years was destroyed

* British Coluiii!''a Fisheries Koport. 1917, page 21.
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by the 1913 hlockadc. The remnant of tliat run cann.it uitlisiana ilic

drain made upon it in 1917. It i^; already >.) small that it must here-
after he classed with the runs i:i the small years. And like tiie runs
in the small years it will he completely wipeil out if present conditions
shall continue.

Tiie runs of sockeye to the I'raser system in the small years are no
longer of commercial importance. Dr. (lilhert, in his article entitled

Thj Sockeye Run on the Fraser River."* says:

—

" The history of tiie l-"raser River .sockeye runs show unmistak,.!)lv

that the three small years of each four-year cycle were overtisheii

early in the history of the industry. During the early years, when
fishinjj was conliiied to the rijjions ahout the mouth of the river ami
drift-nets alone were em()loyeil, no evidence exists of overlishiii};. 'I'l-.e

last cycle in which these conditions ohtained was iS(j4-(/). During
eacii of the small years of that cycle ( 1S94, 1S95, an<l iSf/)) there
were packed appro.vimately 350.000 cases on the Fraser River and
ahout fKj.oaj cases in Tupet Sound. During each of those years,

therefore, alx)Ut 5,000,000 sockeye were tak'^n from the spawning nm
and used for commercial i)urposes. It should have been considered
at that time an open (|Ucstion whethei Jiiough salmon to keep the runs
going had hccn permitted to escajie to the spawning-grounds.
Apparently, however, a third of a million cases a year could he safely

spared, for the follcjwing cycle shows no decrease. If from the
begiiming the pack had been limited to a third of a million cases for

each .small year, apparently the runs would still have continued in

their ])rimitive abundance.

"During the following jieriod of f.mr years ( 1S97, 1S9S, 1S99. and
njotj) the traps on i'uget Sound became an important matter. While
the liritish Columbia pack shows little or no reduction, it was met hv
a pack (jn Puget Sound which nearly e(jualled it. The total captures
during the three off-years of this cycle nearly doubled those of the
preceding years and e.xacted an average toll of al)f>ut 10.000,000 tish

from the spawning run of th(jse years. The total pack of the three

small years of this cycle was over 2,000,003 cases.

" The result was cjuickly apparent. If 5,ooo,oof) tish could be safely

spared, this figure nevertheless must have been near the upper limit of

safet}, for when 10,000,000 lish were abstracted the small years of the

following cycle showed such a marked decline as to indicate thac we
had far overstepped the line of safety. It was then during the cycle

•British Colunihia Fislierie.s Report. 1917. pa^'cs 113-14.
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(if iSf)7-i(;oo tliat tlie first serious (lamaRC was done to the sockeye run

of tlie l'"rascr River. I5y doubling the pack of the three sinal! years,

not only was the surplus fully taken, hut the necessary sjiawning

reser e was seriously encroaclied on. with the result that in the small

years of the following cycle (1902. 190.V and i<>04). in spite of the

increased anioui.t of gear eniplosed, the |)ack was cut in i\ilf, while

the s])awning-l)e(ls at the same time were hut sparsely seeded.

' Till, inevitahle and disastrous trend of events should have ))een

evident to the dullest. Hut the parties in interest refused to hohl

their hands and proceeded with the slaufThter of the sjiawning reinn;int.

The result was quickly apparent. In 1902. 1(^03. and ii/)4 the local

sockeye-pack of the Fraser (river system) was cut to i,_'oo.oo() cases,

and in succeeding years it has suffered still further reduction. The

pack of the three small years never again e(|ualled i,ofxi,ooo cases.

In KjoTi-S it was 750,000 cases, 1910-1 j, SSo.ooo cases; in 1914-1''),

796.000. And with each year the amount of gear employed has

increased by leaps and bounds. The small years of the present cycle

may he expected to register a .smaller total tiian any which have gone

before."

The t(:*al catch of sockeye in the Fraser River system in the past

two small years of the present cycle demonstrates the correctness of

Dr. (iill)€rt".s forecast. The catch of i(>iS jiroduced a pack of but

70.420 cases, as against 534.434 cases in the preceding fourth year;

and the catch in 1919 gave a pack of but ;"^4.o63 cases, as against

155.714 cases in 1915.

The evidence of the decline in the runs f)f sockeye mi the Fraser

River system is overwhelming. The runs in all years have already

become so depleted that it is evident that under existing conditions

the .sockeye will be exterminated within a short period.

(f). ; The hVaser River basin ha; :v area of 90.903 square miles.

It contains si.xteen great lakes that have a total area of 2.3^1 s(|uare

miles. Xo other river on the I'acilic Coast drains so extensive an

area of lake water adapted to the propagation and rearing of sockeye.

In the past it has produced greater runs of sockeye than any other

river because this great spawning area was abundantly seeded every

fourth year. It has been shown that sockeye spawn in streams

tributary to lakes and on the shoals of lakes, and that their young

remain in the lake-waters for a year or more after hatching and then

migrate to the sea. Knowing that the sockeye were bred in the water-

shed of the Fraser, we therefore know that tlie great runs of sockeye
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in tlic l)iK years h^)!, m/jj, \ij()>). ami liji.^ orii,'itiatc(l tlurt', '111/ run^
of those yl'a^^ prodiu-cd an avtraj,'c pack of i.c^j^/k).' cases anil al

tlie same time alTonled in the first three name.l years a siilVu-ient

nuniher to seed the entire spawning area. Therefore the amount of

the average paek of the hi"; years n/ji, k^d;, kxx;, and |i)i_^ ma\
he safely taken from the run without an overdraft, wlieiiever the

s])i ninjj-beds are as ahundaiilly seeded as they were in i')f)i, nn-,.

and ii)aj. The spawning area of the I'raser has n.>t been les^i in d

(jr injured. Its spawninK-heds h.ave not heen damajjed or interfered

with by settlement, factories, niiniiif;. or irrij^alii'ii. Its gravel-hed;

and shoals are as extensive and as suitable for spauiiini,' a> thev ever

were. Its lake-waters are as abundantly lilk-cl ;is ever with the natural

food for the development of younj; socke\e. 'rile channels nf the

Fraser arc ujjen and free to the passajje of Msh .Ml that i^ re(iuired

to re|jnMluce the great nnis of the past is a sullicient number of

spawning fish to seed the beds as abumlantly as they were seeded in

lyoi. 1905, and njoij. and in former big years. The lishery cannot

be restored in any other way.

Neither Canada nor the United States acting singly can provide

measures that will ensure the seeding of the spawning-beds of tiie

Fraser. That can only be df>ne by concurrent action, loint and

unifonn regulations that will afford free passage for the lisli throu,;li

both Canadian and American waters must be provided and m.ide

effective. Sufficient fish must be permitted to pass thnnigh the llshing-

waters and to reach and seed the beds. The interests of both Canad.i

and the United States in this question are great. It is not alone a

Canadian fjuestion. It is not alone an American question. It is an

international (|uestion, and cannot be dealt with except in ...n inter-

national way. Recognizing these facts, both ( ireat liritain and the

United States, as far back as 190S. sij^ned a convention dealing with

the Fraser Rive situation. This convention failed to receive the

approval of the United States Senate and was withdrawn. I'.ut, as

we have already seen, in the years that fcjllowed m.atters went tn.m

bad to wor.se, and in lyiS an International Commission was established,

consisting of the Honourable Sir J. D. Ilazen, Chief Justice of Xew
Brunswick. (1. J. Desbarats, Deputy Minister of Xaval Service,

< )ttawa, a!id William A. Found, Superintendent of Fisheries for the

Dominion of Canada, representing (ireat Britain; and the Honourable

W'm. C. Redt"'eld, Secretary of Commerce and Labour of the United

States, Edward F. Sweet, Assistant Secretarv of Commerce and
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I.;il)iiur. W.i^liinjjli'ii, \)i'.. and Dr. IIukIi M. Sinitli. ( '. 'intnis^ioncr

i>f l-'islK-rifs fur llii" I'liiKil States, ri'iiri-eiitiii!,' llii- I'liitiil State*

'I'lic C'<imini>si(ii! liilil siltiiiK* in Seattle. \\ a->li.. and \ aiKouver,

U.C.. during tlic Miiiiiiier nf iMit^. and in tlie fall nf that year

emliiidied in a re|)iirt t'l tluir respective ( iuverninents tlieir unani-

iumUS lindinjjs, wliieli resulted in liie ediiveiition (if I')!"). 'I'liat

convfiitiiin |)n)vides for " tiic times, seasons, and mctliods nf sockcve-

salnion fishing in the I'raser River system" and fur "the eunilnet nf

investij,'.itiiins into the life-history of the salmon, hatehery methods.

s|ia\viiin};-firound eoiulitions. and other relate<! matters" hy an

International h'isheries ('onmiissjon. t.i consist of four persons, two

to he named hy each of the hifjh contracting; (larties, and that tlie

convention shall remain in force for lifteen years, and thereafter for

two vears from the date when either shall give notice of desire to

terminate it. The convention lias heen signed hy hoth ( lovernments,

apiiro\e<l l)v the ("anailian (invcrnment. and is now awaiting tlie

approval of the L'niteil States Senate.

The .\merican ("lovernment up to l<)iS had expended $lJ5.()OO.ooo

on capital account to reclaim i.irxi.rxxi acres of arid lands. The

lO(5.'XXj ])ers(ms that lived on the j5.(T(Xi farms of that area in l')!"

produced a crop worth Sjo.non.ono. The lake-waters of the Fraser

River hasin cover an area of 1,314,000 acres that when seeded hy

spawning sockeye as ahundantly as they were seeded in '.^<)7. lyoi,

\t)0-,. and i<)09 will produce annually a run of sockeye salmon from

which may he taken sut'ticient fish to till i.yj^.fioi cases, worth

$,^0,000,000, without an overdraft on the run. The 1,514.000 acres

of spawning area of the Fraser River hasin arc now almost as non-

productive as were the 1,100,000 acres of arid lands of the United

States hefore that Ciovernment e.spended .$125,000,000 to hring them

under cultivation. The spawning area of the Fraser hasin retiuires

no expenditure to hring it into hearing. .\pi)ropriations for capital

ex])enditure and upkeep are not re(|uired. The workers do not re(|uire

dwellings or imiilements. t'ultivation is unnecessary. If permitted to

reach the h^ Is the tisli will see<l them, the young will feed themselves,

furnish their own transportation to and from their feeding and

maturing ranges in the open sea. The fish will do all the work

necessary to produce a crop worth $30,000,000 a year, provided the

Governments of Canada and the United States will furish to a sut'ti-

cient numhcr of them safe pas.sage through the fishing-grounds of the

Fraser River svstem.
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W'c rc|)cat, iti conclusion, that the restoration of the sockeyc-sahnon

tisheriis of the FrasiT River system is tiie |i;reate>t reclamation project

in which (anada ami the L'niteil States can jointly enKatfe. and that,

too, with the least expense anil most ciTtain results,
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