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British Colgmbia®s Fraser River s 850 muiles long from its
souree in the Rockies o e eplendid outfiow mio the Swraicol
Caenorzaa just south of Vancouver, Ts 4 =|||||‘:-||'}. of lakes anil
rribsunaee v stcamsdraing some 0O squere malea o rougl 13
one quatiee ol the area of the province. Cver the ages the
river has built wp the productive farm lands of the Fraser
Valley berween Hope and Vincouver. Lis Sow sulstingially
influcneis the nature and quality of the Siraic of Georgla,
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o watersheds- |:.,||1-||'_|5|]I!,'_ perhaps, the greaiest of all
Al five spir s of Pacific salmon, as well a8 sieelhead frout,

run o b1 i eood gumbers and L lnke systens parucaiariy

favar production of sockeyes, the most waluable of the com-
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& HISTORY OF USE AND ABUSE

Like all the ather major watersheds of the conument, the
Fraser has been abseo and na vield of fish has been signdl-
peantly reduced. Yet it sill suppurts an limportant inter-
nataonal Aghery and s full original potentinl is o sCrIGus]y
imnpaired—that 15, it van s1ill be restored, perhaps even en-
biineed, There are no obstractions o the piver s main stem
galman ran pass right through w Téee Jaune Cache at the
foot ol the Rockies. The important lake systems, which an



the real source of sockeye production, remain accessible.
While there is some pollution, particularly in the lower
redches and im the isiddle reaches below Prinee George, (he
river remaing in essenially good condition throughout s
lengih sindd even the existing pollution should, and readily
ciun, e cleaned up and kept under control,

In spite of this optimiste picee, both the watershed and
the salmen runs have suffered setious damage over the past
10 years. The gold rush of the lawe 18308 and enrly 18608
undoulsiedly caused damage by gravel disturbance and =ile-
ing more cosily over the long=teem than all the gold it
vealiped, Primitve irrigation pracices ceused damage and
loszes. There have heen damaging diversions, notably the
Alean diversion of part of the Nechako flow. Atrociously ill-
vonsidered logging practices have also done much damage
an absurd licde logging apdash daim at the owtbes of Adams
Lake totally wiped out the imporant sockeye run o the
uprer Adams River and this pardeular generie stock has oo
ver been successfully replaced ; perversely permitted log driv-
g on the Nadina and Seellaco Kivers did madllions of dollirs
worth of damage w spawning beds; poorly planned s ine
adequately contralled logging has done and is sill doing
isjor diammage 1o temperatre and flow conditdons on many
ribwery sireams. Over-fishing in the first en or twelve vears
af this century greatly reduced three of the foor cyele years
of the sorkeye mun and may have caused the loss of some
vitlnable genetic sirains. The remsaining oyele, of the years
P90 -5-1 e the disasteows cockslide at Hell's Gage m 1913
and the catch dropped from nearly 29 million fish in 1915 w0
less than 7 million in 1917 and logs than 2 million in 1521,

THE HELL'S GATE SLIDE

The 1913 shide at Hell's Gawe was probably the greaes
single disaster 1o a selbreproduring resource in Canadian
history. At least four of the five salmon specics, &8 well as the
prcelhead, were seriously. affecied-—pink salmon rans alove
Hell's Gaie apparently ceased altogether, presumably be-
cause pone of this smaller and weaker species could make the
wrbulent pazsage. Runs wo the Fraser remained atcompara-
tively low levels through che 1920s, 19305 and 19405, At
first there was some hope that haweheries might resjore at
least some of the old abundance, but this hope was effoe-
tively destroved by carcful and deiailed research over several
cycles by Dr. R, E. Foerster at Culiis Lake, The rite of
adult return [rom hatchery stock was litthe il at all superior
to that from natural spawning. The cost was grear ond the
nummbers of fish kandled was instgnificant, The solution, it
became clear, would not be in hatcheries, but in allowing a
sufficiendy large proportion ol wild fish in the varioes runs o
cscape the fshery and pass through o their spawning arcas.

THE EARLY WORK QOF THE 1.P.5. F.0:

Im 1937 e International Pacific Salmon Fisheries Come
mugsion was formed by treaty between Canada aod the
Limited Siates, with responsibility for conmolling the sockeye
Bishiery 1o permit adegquate spawning escapements, dividing
the catch between the two countries and restoring sa far as
posaible the former abundanoe,

One of the Commission’s firgt tasks was b examine the
delave in spawning migration that were sl being cawsed by
the rock slide and consequent changes in the river channel
These were found g be esoremely signilican ; fish wore ool
getiing through i ome w reach ther rvers and spawn effec-
tively, Speoal fishways were designed 1o operate ac varying
river heighrs and were installed in 19456 the logeing splash
dam at Adams Lake was removed and additional fishwaiys
were built in subsequent years at Yale Rapids, Bridge Hiver
Fapida and ar Farwell Canyon on the Chileoiin River,

The effect of these measures wias Both peompt sod degmag.
ic. Ezcapements of sockeyve salmon o spawning arcas up-
gireaim from Hells Gare increased from an annoal sverage
of [T0000 in the years | E3-1945 w0 SELEN in the years
19461971, Pink salmon escapements upstream of Hell's Gawe
have inereascd from “none reporied™ in 15 o well over
hall a million spawners in 1971, Essendally the full length of
the river was once again open to salinon migration and a re-
turn g0 full production. was thearetically possihle. Bug un-
forunately a salmon watershed, once damased, 15 not 30
easily restored. There have been losses of genctic strains par-
ticularly adapted to certatn spawning arcas, theee hag been
extensive damage o many spawning areas and, perhaps
inoal serious of all, there have been disrortons of namural
eyeles thit hivve adversely alleewd Take productivity, While
the average annual cawch of serkeye in convention waters
has increased from 2.4 million fish in the vears [914-1945 o
3.2 million in the vears 19301971, the average catch before
the 1915 slide was about 9 million and the porendal of the
watershed, il all areas were producing properly, should be an
average annual vield of 10 gr L million, Pink salmon rn o
the river only every other vear and have a rwo year e his-
tory, Recent catches have averaged abowt 4 million, with a
high of neady 11 million in 1967, Pre-1913 records are not
avaitable, bur v is estimaed that the runs could have pro-
duced an average cateh of about 32 mallion with spawming
escapemens of 3 million, Full rehabilisation should vield re-
purns of 22 10 35 million fish every second year,

Apart from the maintenance of adeguate spawning and
rearing areas, management of a grearsalmon watershed like
the Fraser calls for the cscapement through the fishery of
aderguae numbers of cach genene swock that uses the spawn-
ing areas, whether in the maimn river or its mbuotaries. Each
loeal sweck is peeuliarly adapred wothe conditions of s area
and once a stiock 15 wiped out i can be extiremely difficult w
replace. The Upper Adamsstock i8 an outstanding example;
all four eveles were desiroved in the 19208 by the sroall log-
ging dam that blocked access to the lake and the spawning
areas above, Efforts w replace it over many years by irans-
plans of siocks from apparendy gimilar areas have so far
been unsuccessful, though a small stock from the Seyvomour
Fiver is presently mainaining a precarious return and there
is gaod reggon te hope that thiscen be buili ap, In the mean-
while some fifty vears of production have been Lost,

There can be Linle doubt that other local atocks, of which
there are no historic records, have been lost through over-
fizhing or other causes. The prescat siocka in ihe Horselly
and Barriere River, [or instance, have not been ahble w adapt
to the use of spawning arcas that were wsed by the original
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spawning populations, There are unexpliained pre-spawning
“die=ofla” of dgome early running races, which appear o be
linked 1 certain physio-chemical chiaracenstcs. There are
aprenily auriialsle spawning arcas that have no s ks and
at {east one lake that does not raise young fish in proportion
ti it apparent capacity, There are, in fact, many mysteries
for which no solution s immmediately in sight; but theee are
alin many under-utilized apawning and rearing arcas that
can certainly be restored to full production by methods al-
ready proved effective elsewhere on the watershed

MAMNAGEMENT OF A QREAT SALMON WATERSHED

The Comnnssgion's methads of controlling the fhshery and
ensuring adequate spawning escapemenis hove sweadily ine
creased in sophistcation over the yeara. The forecastung of
run sizes 15 bazed on clase abscovialion of spawning siccess,
Incubatian conditions, hatehing success and the development
of pre-mugrants. Counts of downstream migrant Try and
smolis are made by sampling. Some further observanon is
possitde in the Straot of Georgia before the young fizh move
ourinto the open Pacitic. All this dam is compared 1o thatof

athier vears to produce dmn inforised estinaie of the run in e
next eyele year. Afrter thar there s the uncerinty of the
ocean years | congdinons may be favarable to heh ooean sor-
vival, or unfavorable, In the caseeof the sockeye there miay be
SopEid |I'|||il (LR TSTR] 311 ||Il!i i rhie run -C'II. I:r':‘l"'\""l":l'.l'a !II-IL'.".-u FeiLEE -
g o spawn one year before the toe of their eyele. Onthis
partial informartion the Commission safl predics the mun
gize and proposes reneative fishery regulations for the domime
AR

The Fraser runa pass through chree major Asheries — a
Canadian Ashery at the entrance (oo the Serair of Juan de
Fuca, the U5, fishery in Puget Sound and a Canadian gill-
niet fishery in the Stoan of Georgia and the lower reaches of
thee piver Heell, 1 condidons are right, anv one ol these lisher-
i is capable of cawhing close 1o an enure doy's run, so
fiahing rimes mast be conrolled in guch aoway a8 0 provide
approximately equal division of the cawch berween the two
couniries. At the same tme pdegua e spawning csrapemenis
mugt be allowed theowgh, not only inoterms of early god lage
runs but so fur s posible in tevos of the specinlized looal
stocks,

This secmmngly impaossible wak s subsmnnally achieved by
an unfalling daily Aow of information Trom test lisling boars
and commercial landings:. The ecarlies: firm informacion
comes from the troll Ashery off the wesn cosm ol YVancowver
Island, cutside coonvention waters. The average size of the
incoming fish, for mstance, s a normally reliable, though
rougehy, indicator af the approxioae siee of the pink selimon
run o be expected—smill average size indicates a large run,
and vice versa.

e the fsh enwr convemion waters a runnine daily
record of the caich i mameained, scale samples are 1eken
[rom thie various ndings and are flown o the Commission's
headquarters in New Westminster, The origin of the fish is
deecrmined by examining the stale nucled (the part of the
scale developed during freshwater life  and the proporsion of
the different fund passing (hrough the fishery can e doter-
mined. In this way it 15 usually possible w enaure adeguaie
eacapemients o the different stocks by regulation of the fishe
cry, bul i soone vases e ding s sach that a small bt
valuable siock envers the fishery at the same time # & sirong
run o another avea chat most be Gahed heavily. Sellaco and
Birkenhead stocks, for instance, which the Conunision
wanld Tike tis strengthen, ran ol much the same time §s the
steguy Chlee sioch wlochs st be Dheavily hished three yoar
g el four

Contral and regulanon of the lshery is prumarily proec-
tive in that is purposs, apart from ensuring division ol e
catch, i w provide spawning escapemens lange enough 1o
emnaininaein ihee roees Bui b bas pusilive aspecis as well in thac a
riven Tun can be permicted to Doild up o valuable propor-
tiona; close protection of the early Saart sockeye ran in 1963
and 1967, for instance, permitted a catch of 165,000 hsh in
1971 with a spawning escapement that built from 4600 in
1963, po 21,000 in [967 ancd 50,000 o 1971, Bui esvapeuwids
CANMIL inerease Tuns where Spawning of rearing Arcas ang
glequate, while ¢xeemive cscapemenss not only represent
lost carch value but may reduce the tored vield of a four year
cvicle by depleting the rearing capacity of nursery lakes,



Sefam Creek Pink Selmon shaemng charme! Woadereed Feag- Bromw


















