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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

3



_|r".l1|||.'n_; dwirely Merag _qu'] weli af wewdh af the Fraoer Rirar
Roderiod HlaigsHroeon

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,



There can, of course, e no cseapement o an area than las
loxse sty nateve stock, excopt throogh straviong, sciocthing thal
seeins o accur very rarcly with sockeyes though i1 18 fairly
comot with pink salmaonand seems 1o b= .:.Icm'i'!.' prn:-qn:s.r.i'-'t'

The Commission has already taken steps (o restore coreain
runs depleted by damaged or obstructed spawning areas. To
some cases the restorstion s guite simple, as for instance,
in the restorition r:-rr'.'n,'r:iy baalameed winier fows o the pwo
namral channels of the Lower Adams River, Jobs like ths
are veally mainienance rather than development, bur they
crn and do yield handsome dividends in increased survival
rates from naturad zpawning. Owver & million searber sockeyes
spawned successfully in the Lower Adams in October of

1930, clearly wisible against the gravel under the How of

clear swilt water. More than a hundreed dewsaond - people
came @ watch them and muost of them left with a shacper
appreciarion of the world they live inand the creztures they
share 1t with, In 1974 the progeny of this spawning will re-
murn again o those 300 acres of gravel, and the people will
come in sill greatrer numbers o walk the wails under che
golden poplars along the banks.

When spawning grounds have been damaged beyond a
certain preint by floading, silmien or gravel disurbance, or
where their production is seriously redued by periodi
flonding and low warer levels, something more iz needed. Aa
Seven Mile Creek on the Upper Fatt River the Commesion
ingtalled pwo small incubavan arcas at a cost af 84,000 in
[963. These are cssenoially ponds of carefully selected geavel
theough which water & pereolated by an underlying syaiem
of plastic pipes. Eyed sockeve eggs are then pianted in the
gravel, allowed to hiawh and the fry Aind their own way ow

ta the stream in their own e, Eeg oo fry survival raes
fromm this operaton have vared from 73 0 88 per ceng and
aclilt rerurns per female spawned have been increised some
14 timies cover matueal spawning, The ficsg vear of aperation
provided o cawch value of well pver 52000080 10 the haber-
man, and the returns for the four vears of operation have
been G65E above the average of the preceding |5 years,

In Weaver Creek, a eributary of the Harrisoen Biver below
Harrkeon Lake, an unusually specialieed genetie strain pro=
disces [ry that migraie downaream e the Harrson Hiver,
then upstream to use the réaring capacity of Harrison Lake,
Floods, eroston and zsiftation, chielly cauzed by logging oper-
atiodis, reduced a 16 vear averapge return af 20,000 spawnens
i returns of about 10000 by the ecarly J900h Singe the
Weaver Creek return through the fishery coincides with
thoae of other runs that must be fshed heavily, there was
ferious risk of losing this unigue geoetic stock entirely and
with it the major part of the productivity of Harrison Lake.
Im P9R5 an artificial spewning channel with o eapacity of
1O s heyer feonalesy protee bed feeos all feoding and silts
ing, was buile. The capital cest of this channel was 8275 DU
The fivst retuen from s operadon produced an cscapemment
of 39000 spawners 1o Weaver Creek in 1968, the largest re-
turn ever pecarded, and a catch of 110,000 fish (kanded value
F2064,000) in rhe commercial fishery. Subseguent spawning
rerurns are | 75 above the aver age ol the preceding 1 7 YECars,
althoupgh the channel has, except in [909, had no mare than
2554 of i capacity of spawners. The {ry survival rate con-
timues at an average of about BO%5, making each channel
fermale the eguivalentof 7.4 spawning. uader natural creck
condithons, This means that the rather poor channel return

Sefam Creek Pink Selmon shaemng charme!
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of F520 females in 1971 2 the eguivalent of over 11,300 ar
nearly 3 times the average of the 6 years preceding the build-
ing of the channel,

The Commission alsa operates spawning channels a1 Gares
Creck, above Anderson Loke, for sockeyes dncd ar Sion
Crieek, below Seron Lake, for pink salmon, The first return o
Ciares Creck will be in [972, though there was an encourag-
intg retuen of precocious males in 1971, The Sewn Crec
channels have been inoperation sinee 1961 with consistently
good resulis. The 1971 return of pink salmon spawners 1o
Segom Ureck and the channels was 298,000, which cdaei-
pares with a return of anly 39000 in 1961, 1t is significant
thaet Seren Creek comes inte the Fraser o Lillooesy, some 70
river miles abiove Hell's Gaie, bevand which no pink salmon
at all were reported in 1945 ancd few, if any, bepween 1913
and | 435.1

Althoneh commmercially. productive, these have boen es
sentially experimental or pilot peajects; but thelr sustained
level of sucress has been so high that the Comiission feels
the resulis can be safely projecwed for proposals inoother parts
of the watershed. A large sockeve spawning ¢hanoel i3 pres-
ently under eonstrurtion en the Nading Biver and stonld be
comipleted in tine for the 1973 returine With a capacity of
about 14,000 females, ivwill be followed by a second channel
nine miles downsiresn with spawning ares for a further
B0 females and realiee the full rearing capacity of
Frangois Lake:

The serond dtame of the Nadina chonuel will be part of an
intcasive program 1o remurn the watershed o pre-1913 pro-
duction, announced by the Comenission at the 1971 annaal
mecting,® Seven other sorkeye spawning chaonels ore
plamned w take advantage of loke rearing cipacity 0 pres
ent unrealized, The locations ane as follows:

Upper Pl River, for Piee Lake, capacity 2000 female
IR TIETS-

Worth Barriere River, for Kamloops Loke, capacivy 12 400
lermale spawners.

Horsefly River, for Quesnel Lake, capacicy 40,000 fele
SpaWneTs,

Mekinley Creck, for Cuesnel Lake, copacity 16,600
femalke spawners,

Tachie River, for Stuart Lake, capacity 163,000 Fermale
B IS,

Kazchek Creck, for Trombleur Lake, capaciry 27,500
fernale spawners,

Ankwill Creck, for Takla Lake, capacity 55,000 female
HPEWILETH,

In addition to these a small inculsticn channel (capacity
4 million eges) s planned for the Upper Adams River g
build up the precarious stock established there by trans-
planis [ram Seymour River, 1D successful, this will replace
the extinet Upper Adams genetic simain and in cime build a
new run of major proportions. Three spawning channels for
plnk galmon will be located an the Chilliwack Biver {rapic-
ity 73,500 apawners), the Harrison River (117,35 spowners)
and the Chehalis Biver (100000 spawners). This program
should be complered within 14 vears, il the necessary Tuonds
are forthcoming from the fwee countries, at & cost of about |4
million delloes, though some of the rehabilitated runs may

&

not reach full produciion for several eycles. The annual re-
turn o the fisherman from the prograom wold be abouar [4
million dollars and the processed value of the fish would be
over 3 millivn, The average besefit cost rato woold be 3.5
i 1. These figures include no allowanee for restoration of the
L pper Adnma run because there 1s no precedent on which o
hase it chances of success, but they are in keeping with v
sulrs already realized from the Commission’s other projecis

Thiz review of management and development wehnigues
reveals anly g small pare of ihe sensitive complexity of di-
verse enyiranments and dependent genetic sirains that go o
miaking up a great salison watershed, Every disiurbance of
the interrelationships reprezents loss; major disturbance can
mean toal loss, What 1 have described reflecis only part of
the river's salmon ressurces. Three ather spercies, chinook,
coho and chum run o the river. The fivst two of these are
major contributors to1he Srait of Geergia spors fishery and
to the commercial woll fishery, The third is an impoarian
late season commercial fshery, presontly in decling, but al-
redicly showing signs of necovery,

POLLUTION AND HIGH DFAME

Loezing, and w0 some extent mining and sgrico e operi.
tions; will conunue oo present probilems oo the watershed,
bt none of these will be insuperable if surh warks are in-
tellingently vperaed and controlled, Only two things can
destroy the watershed as one o the world's imajor salmon
produgers: pollution and high dams on the main stream.

1 have suppested that pollution s not as yet o major ot
lern, or at all events not demnonstrably s, Yel the river does
already carry large quantities of uinecessary pollation, -
pecially below Prince George and in the last hundred or so
tnilesof its lengeh through the Lower Fraser Valley. Muniri-
pal pallution, mainly sewage, s a major factor in both preas
and proper weatment is something that will have o come
within the next few vears, The lower river also carrics a good
deal of induserial anid agriculural pollotuen which can-and
shiuld be tonteolled; up river four pulp mills, three at
Prince Gearge and one on the Thompson River, aoealveady
in operation and a fifth i under construton. Forunawely
the waste dispoaal facilities of all these mills were designed
with thie wedvice of the Commission's sl scientises and are
considercd 1o be as pond 04 any in the world, Bug such farcil-
ities are only as good as their maimtenance and operation.
Malfuncrion can be damaging and an sccidental spll may
e disasirous,

The fact that salinon and otheranadromous fish are so fur
able 1o pass upstream and down without apparent injury or
loss is due in large part to the river's substantal fow and
comsequently farge dilution capacity. Though it wsay be
prlerable inthe shart-term, this i nota satsfacory situation,
The Cinnmission stated as policy seme years ago that dilu-
iton capacity should be used only as a safety factor, never 8s
a means of reavment. Undl this ddeal s met, the runs will
nat ke safe,

For the maost part, pellution is a creeping, cumulative
thing, seldom dramatic amd imoediaie in is effects, There
cam, of course, be deadly spills of chemicals or other toxics,
and eertain medils—copper, mercury and cadminm o name



only three can be devastting at relanvely low lovels: But
the warer quality of large rivers is uswally degraded by many
sl pollutions from many sources. Control is always prs-
silale it just hasn'y generatly been the practice 1o exervize bt
i the paat,

The Fraser salmon russ can be destroved almost sorally,
and forever beyond recovery, by ane dramatic means; hizh
dams on the main river channel. A recurrent threat s the
7l foot dam cansidered for the Moran Canyon site some 25
miles wpatream from Lillooe .

A dam at the Moran site was under active romsideration
in the [930s, on the assumption that modern weehnology in
sarme iraculous way would be able o golve the obyvious
slmion problems. 1t was soon demonstrated that oy e
ticable solutions existed or were anywhere in sight, The
Commigsion, i cooperation with the Federal Department
of Fisheries, drew up an exhaustive report on the fishories
prollems associsted with the propesed dam, which has now
beea brought up 1o date i the light of further cxperience
with salmon and dams on the Columbia River and elsewhere,
and improved knowledge of facors affeciing salimon behav-
i, The eonclasions of this repore® are as follows:

. The musimune effece of Moran Dam would be
thie destruction of all salmon and steelhead trout
popalations that spawn upsieam from the dam.

2. I is probable that catches in commereial, spart
and Indian food Gsheries of salmon and - sieel-
bead ooy populations that willize 1he Feaser
River wsnd s vibrgarics downstream [rom
Mauoran would be reduced by about 50 per cens
due 10 environmental changes in the river and
edtary,

3. Hatcheries and other alicenate methods of pro-
duction eould not be used 1o compensaie for
exiseing miatural prodoction.

4. The resouree values represented by existing rang
of zgalmon and seeelhead thay wonld b lost if
Moran Dam were constructed would increase
the cost of Moran power o the exient that alws-
nate power sources waould be more cconomical,

The Moran Dam Fisheries Bepart correctly lsts, and ex-
amines in detall, the imany factors that make safe passage for
saliwon over the propsed dam, whether upstoream or down,
now or in the foreseeable future, an impossibilig— problems
of collecting spawners bilow the damy, transporiation above,
over or found the dam; movement through the dead waicr
above the dam; and matching problems for the young figh
moving dawnstrean, complicazed by additional problems of
mirogen saturation, aliered flow patierns and wmperaire
varmoons. 1 is unequivoral, unnssailable and final.

The samwe conelusions rould be reached with only slizhily
bess force, by examining the question of upstream MIgFANS
alone. Salmon are animals, closcly adapied 1o the condirions
that developed them. The Fraser sockeye rung are the prod-
urt of the lake systems —Stuart, Takla, Trembleur, Frangois
and Fraser, Bowron, Cuesnel, Chileo, Shuswap and others,
The runs populated these arcas gradually, behind the re-

treating ice age, constantly steetching (heir own s of li-
herieed srength and eaduranee. Aost apriver raccs dic
within fve days alier the completion of spawning. A delay of
only three daysin the upstream muwenent can seriously i
pair spawning. Delays of won or pwelve dave mietn that e
af the fish will never reach their spawning arcas.

Changes in fow below dhe dam conld extend the average
Illui[.-;l'illil.:ill. T:E‘ri.ln'.| I as ek ns % davs, Lowered TETTTRT e
tures helivw the dam (hy as mioch &2 1% F) oweald slow the
metabinlism rate of the sl anod their migration speed, cos-
ing Murther delay, Any collecion sysem at the dam would
cause & minimann delayof 2 days, with a1 lepst another day
In pasange through o fishway sone three miles lone. Fariber
delay could be vxpeeted in pasage up the lake above the
dam through disormentavion of the lish aned surface LCInpera-
tiires ahove opimum meetabolic levels, The sum of these des
bays, all of which are minimum stmates and dependent
upoa the comstruction and efficlent operaiion of mossve and
t'l.'th]j' facilitbes sumoesia (here wold be liede suecessiul
spawvering of il uperiver races; eves withour loases aned ins
Juries fron nimogen super sagpucation below the dame aned
possibly an the lake disell

The report estimates the probable anoal loss at 241 mil
lion doltars based on wholesale value of present catclies and
71.1 million dallars based on potential cawches, These figures
i lude the Didian food fishery potential (2.4 million dolbars)
Lt exehde sporct fishery values (ahout 23 million dollars an-
nually}. Somewhat different figures can be arrived ar by
othet methods of caleolanon, bae iy s important i empha-
size that dollar losses are ot necossarily the most significany.

Salmon are one of the waorlel's hnporiam protein resourees
—high in vield, readily reeoveralile, self-veprodurimg im laree
measure {rom ooean eesources. Under praper prater tion amd
managemwent, the vield of the Fraser euns can be osaindned
indefinitely into the future. The lile of o hydro dam is per-
haps fifty 108 bunelred years, depending onsilation rae and
ather factors; while fis effective impornes miy be very
rmmch less than thag in the light of ather power sources pres-
ently under investigation and development.

Destruction of the Fraser runs woold miean serious: dis-
loration in the lves of some 11,000 fishermen and theis
families, a8 well as further disadvantage 1o hose Todian
populations that stll use the historie food hshery as part of
their way of life and subsisience. The 175 mile lake backed
up bebind the proposed dam would wipe ot 8 sumber of
existing ‘seithenienss, as many a8 a hundred archeslogical
sites presently unexplored, and yet mare of the provinee's
limiped walley lands, including eritical winwring areas of
California Bighor sheep, Water qualiny changes in a lake of
this size, with & depth of B-RO0 feet at the dam giwe will be
significant, Climatic changes invalving snowpark imay b in-
volved. Major landstides from fionded hillsides are consid.
ered a pessibilivy, as 15 carthquake aciivity from the weighte
ol water superimposed upon the Lyne, T am not aware of any
serious study of these last three questions, but it seems clear
cnpugh that they et iensive conaicleraton,

Below the dam the river would have sharply changed 1em-
peratures and fow regime, as well as 4 super sstaration of
MitkogEen at certnin seasons, extnding w an unknown dis-
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tance below the sie. In addidon, the water would be sili-free.

The Fraser i3 o major influence on the ecology of the
Strait of Georgia, an inland sea T30 niles long, exwneding
soathward into Puget Sound and northward 1o Seymoor
Merrows, which supporss inuch of the recreational galiman
fishing and & well-developed wourist industey, The Seeait s of
eritical imporiance o the early saltwater life history and
survival of salimon siecks; and an imporant produces of
herring, sround-fish and shellfish, Tr abse supporis large sea-
gonal popiulations of warerfowl 1t is conceddd thar in the
presemt st of koowledge (he effeces of the dam oo the
ecology of the Strain cannoe be accurately predicied, The
reduction in st losd would almost cerminly affecr species
compositin and vecical deiriboton of plankion, which in
turn could atfect larger species. Clearer winter wonld certiin-
Iy alter sonee existng predatore-prey reladonships o a signif-
icant degeee. Reduction of anmual sili-load pressmably
woild, 10 thme, lead 1o erosion of beaches and M, with ad-
verse efleris on waterfine]l populations and perhaps w in-
dustrial imstaliatons,

While the nature and degree and timing. of such changes
iy be unpredicuible, i 8 eermain that there would  be
change and the history of man-made ceological change has
naf bees any ting jo inspire confidence. "o nzk such changes
without exhiustive bmgeievm study waonld be ievespinsible
in the light of past expericnee,

11 3s diffieuls oot e belicve that the npe of hvdro power,
with its enormous incidenial costs o other resourees, 15 al-
maost at an end. British Columbia is presently exporting coal
mnel natoral gas, both of them prime encpry sources; and
nuclear power, with iy many advaniges, i becaming
steadily safer and more ethoient, At least these other poweer
sottrces permit some lexibality and laer change of direction.
A Moran Dam onee buily, thomgh it mbght e abandoned, is
virtually indesirucuble, s effects ireevocable and irrover-
sible by funuree genecatiens,

Flood contral 15 considered 2 secondary purpess of the
Muoran D as presently proposed. Mo one could  possibly
question the need for Aood conteol on the lower reaches of
the Fraser; the mater has been thorowghly imvestigaed and
clerpnte and pracicable proposals for conmrol have been n
exigtence Tor many years, The failuee of the governmenis
concerned to implement them long before this is an ircred-
ille demonateation of lackadgisical incompeence, Bur main-
stem dams such as the Moran proposal are erude and costly
fosaed conral deviees. Protection of headwater timber and
land gualive, with strategeeally placed héadwater dams and
adequate dyking of low-lying arcas are congidered the sy
efficieny means of lood canteal,

FLOOGDE N THE LOWER FRASER

Even with storage at Moran, an extensive and well-main-
trined dvking svstem would be needed throughost the Lover
Fraser Walley. By improving the existing svstem of dykes a1 a
cost of 4.9 million dollars {1966 Higures) protection could be
provided against a flood crest of 26 feet ay Mission, signil-
icanily highee than the levels of the 18%4 and 1946 Aoods*
A more ambitious plan, agreed 10 by the Federal and Pro-
vincial governmenie in 1969, wonld improve the dykes 1o a
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height of two fect above the T8 and 1894 Aood levels and
provide protection withour upseream sgorages IF the addi-
tiomal gifery facior of upstrean siorage s considered sssen-
iial, it can be realized by the Fraser River Board’s proposed
Syarem B Syapem E would call fora pumber of dams on
tribmtary streams which would also produce subsianial
amounts of power. Salmen rund affeciod would be mainly
chincnks and the effects could be compensated for in large
micazure by bsh passes, dam modibeations. and spawning
channels, Svsiem Eowould mvolve fve dams en the Clear-
water syatem, ributary o the North Thaompsen, and these
wonld cestroy st of e vecreational potenual of Wells-
Gray Provincial Park: Syswem E, obviously, s not a happy
prospect and the need [ it seeis doubilul if the dykes are
acleuintely improved | bt i deserective effecs would be in
no way camparabile 1o thuse of a high-head, main fiver dam
such as Moran,

CONGCLUSIONE

To discus all this Tactually and dizpassionately is in some
waysa berayvalof the salmon and their meaning. The Pacilic
salimgns are almaost the last of the Norch American continent's
mighiv manifstagons of abundance, They are an abun-
dance that man, by mking thought, can live with, masintain,
use and enjoy, They provide bodiby: sustenance, recreation
and an individusl way ol life that many men find rewarding
and satisfying, hoth in spite of and because of s hacdships
and unceraingies. Their abundance 15 at once continuing
evidence that the provinee's waters are in relarvely good
cotdition and & commpelling reasen fir keeping thom so, Man
T vespaomicledd w the saloon rons, from earlicse tmes, with a
sense of wonder and gratitude that adds 1o his own siaiure;
and each pew understapding of thewr sensinvity and com-
plexity expands him and enbanees his concept of the workd
that sustains him and, thus Tar, wlerates him,

T ser ngning sl this power “necds” that can be betee
et im other ways s an aberration, an inscnsaie SIMOEANC,
that has no place in modern thinking, Moran would satisfy
some three or [our vears of inereasing. power demand and
then the “need" would have @ be satisfied elsewhere, The
Fraser salimen runs have served mankined lor en thousand
vadird. If we give them a chanee they can last as long as mans
kind, prehaps longer. Tt i theiv mrinmph that they will not
fit conveniently into man’s shallow wehnological conceps, a
trimmprh af life and individuality that deserves o endure for
its inspirational and emotional as well as its utrinsic values.
T destroy them would be an act of vandalism thar British
Columbia cannot afford, Canada cannot afford and  the
world cannot afford, Tt woulel leave a burden of guile that
the collective conscience of the nation cannot sostain. To
preseeve them is anact of faich in the furre ]
tAnnual Repore, 1957, International  Pacific Salmon Fisheries
Cornatissann, p, 20,

"Annual  Beport, 1971, International  Pacibe  Salmon Fisherles
Conmemissenn.
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