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The Future of Washington Salmon: Extinction ls Not an Option but May
Be the Preferred Alternative

lntroduction

Puget Souncl and much of the northem half of
Washington on both sides of the Cascade Ralge
had essentially no anadronous fish 15,000 years
ago becrusc the entire area was glaciated. When
humans llrst arived in thc Pacitlc Northwest,
following glacial retrcal, salmon $'erc abundant.
The flsh runs wcre in dynamic ecluil ibrium with
their habitat. They *ent through pcriods of abun-
dance. scarcity, local extinction. and re lnvaslon.
Now. due k) the in.rpact ofhumans and the changes
the1, have brought to the area. thcse populations
are thrcatened with extinction.

The recent and potential future l istings ol
Pacific North$est salnonids under the Uniled
States Endangerecl Spccies Act (ESA) havc re
quired regional planncrs, politicians. and thc public
to examine ways to continue t() encourage and
ml in l i l i n  Je \eh \p lncn t  uh i l c  r r , . l r , ' c r t in ! t  rcs to r
ing wild salmonid populations to haNestable levels.
In Washington, the response in the press fronl
leaders and the public at large is that cxlinctlon
of wild srlnronids is not an option; thc state wil l
take whatever rctions are lecessary to presen'e
and restore wild salmonid populations. ln this
paper. I present a distillatiol of discussions \\"ith

lellow biologisLs people directly involved with
the daily management of salmonid runs, habitat
protection and [estoration. and recorery progmnN
for specit-rc populations.

In these discussions.I lbund widespread con
sensus that society has ntade a series of esscn-
tially ireversible land- and resource-use decisions
which have altered the landscape to such an ex-
tent that some streans and watcrsheds can no
longer produce anadromous salmonid populations
large cnough to suppofi harvcst if they are able
to maintain a self sustaining wild population at
all. Therc is l i tt le l ikclihood that society wil l ac-
ccpt! support, or pay tor the removal ofthe infia-
structure and industries which have been so darn-
aging to salmonid habitat. Bccause of these
landscape changes, resource managers should
conccntrate habitat restoratiol efforts on those
watersheds with the highest probabil ity of nain
taining anadromous salmonid production and pro-
ductivc habitat. Society should retain anadromous
stlmonid habitat wherever it cxists, and develop
fish culturc and selective harvest tcchniques which
will provide thc levels of haruest demanded by
socicty. The aquatic habitats we preserve or re-
store will difftr significantly tiom thc habitats
that wcre there in the past. Thc llsh populations
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will,I ikewise. bc different. but. ifallowed to natu
rally reproduce. the nsh populations rvill adapt
to the existing environment. Given the choices
aheady made by our sociely, our goal should be
to restore naturally spawning salmonid popula-
trons whcrever possible, thcn accept that the fish
will either cvolve to be genetically, physiologi-
caliy. and behaviorally fit enough to survive ltl
the cnvironment in which ir f inds itselt ' . or it wil l
go extinct. Rccstablishing anadrontous salmo
nids mcans providing suitable habitat for all lif'e
stages and in all areas used by salmonids. For
er ln rp lc .  r r  p r i . t i l t c  hc i l Jur tc r  :n r \ \  n ing  . l rc rm
1s useless 10 rnadromous fish if the lowerreaches
of the watelshed arc so deficient in oxygen that
adults can not pass through on thet upstrcam
rnigrations or ifthere are man madc barriers which
prevent mrgratron.

Habitat lssues

Wateris the mostcritical component ofthe salmo
nid environment. If the water is not the proper
tcmperatur-e. or does not have the propcr chemi-
crl makeup. the llsh can not sLrruivc. Water-is
just as cri l ical to hunans. The current human
population of WashingtoD needs waterlor domestic
use. for irrigatioD, for nlanufacturing. and for the
generation of clcctricity. As the huntan popula
tion grows. it u'ill demand more water. Surface
water removal directly diminishes the amount of
water available to support and produce tlsh. As
flows decrcase. the sffean habitat changes, re-
sulting in dit lereot relativc abundances of thc
larious salmonid specics bectuse each spccies
occupies a dilfcrent niche $,ithin a strean. At
low cnough flo\\, s. sonlc species wil l be elimi-
nated.

In Washington. thc solution most conlmonly
, ' l l i ' red  ro  lhe  u i l l r r  qu i rn t i r )  l l ob lem i .  t , '  .e t  u
minimum florv lbr a strean and thcn prohibit
withdrarvals when that minin.runl is reached. This
minimum llow is nomtally established to nteet
some critical aspect of a f'rsh's lifc history such
as rearing during the surnnter. sptwning in the
fall. or rnigratioD in thc spring. While sctting a
minimum flow does set a floor valuc it also sets a
target for users to hit. Any water in excess of tl'te
identif ied minimum is seen as available fbr out-
ot'-channel uses. The rcrl purpose of setting a
minimun flow is to detine the level of water-sup
ported -lrowth and industry which will be allowcd
in a watershed. A possible conplomisc that would
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benetit aquatic or-qanisms would be to require that
alldilersions where water is notconsumed through
evaporation, evapotranspir-ation. uptake by plants,
animals or hunrans, or inclusion in a manufactur-
ing process, must be returned to the point of di
version with the same quality as when it was re-
rnoved. Why is so much fresh$,ater used once
and discfuuged in marine waters and why is waste-
watel not returned to thc point of diversion?

A second problern associrted with watcr is
not kx) little but too much. Floods have a pro
fbund effect on in-streanr habitat. Periodic over-
thc-bank f1ooding, under a natural hydrologic
regimc, is necessary to maintain high quality in
stream habitat. But ulder thc altered hydrologic
rcgimes brought about by logging and develop-
ment in a watershed. floods are almost always
detrimental to salmonid tish. Impen,ious surlaces
do not allow water to infihatc the soil. Logged
hil lsides and associated road systcrns similarly
producc runoftrather than inliltration such that a
stol.I]r generates nore runoff and generates it more
quickly than historically.

What do we do with floodwaters'l We try to
confine thembetween levees, rock armor the banks,
straighten the channels. place streams in under
ground culvefts, and clear out the sffeams so that
the waterwill pass by quickly. Thcse actions lead
to higher velocities which increase movement of
streambed gravels which kil ls eggs. The abil ity
of a stream to nrove matefial incrcases with in-
creases in velocity. As vclocity increascs both
the size of palticle ntoved and the total amouDl
of naterial moved increases. For exanplc. if the
velocity is doublcd, the volume ofthe largest rock
fragment that can be transpofied may be increased
by as much as 6,1 times. If the velocity of the
water- at the surface of the streambed can bc re-
duced. thc redds and their incubating eggs \i'ould
bc protected. lf a stream's floodway is widened
the  re iue i t t . ' '  r rn  be  kept  I , ' $er .  impro \  inp  egg
survival. Setting back levees wil l substanliall l '
reduce stream velocities. There is. however. a
downside to widening thc stream channcl. Ifwater
withdrawals lower summer l l i tws, and devclop-
ment increases winter flows. then the rgsulting
stream will havc summer flows that are loq,', warm.
and perhaps intermittent, because thc channel
necessi:Lry to carrv the floodflows is so much larger
than that necessary to carq'the summerllow This
increa.cJ r'hlnnel u idth nul pli lce riprri irn trecs
well away fronr the summer watercoune limiting



their abil ity to provide shade to keep thc water
cool. The stream then becomcs more suited to
the production ofspecies which only incubate eggs
in the streanr (pink (.Oncorltnchus gorbus<:ha).
chum (O. t"Id. sockeye (O. nel*a)) rather than
those species \\,ith exteDsive summer and winter
realing in the strcam (chinook (O. ts(rn')tscho).
coho (O. {lsllc'lr), steelhead (O. rrlkiss). cutthroat
(O. tlarki), native char (Saltelinus nnLtnd tnd S.
tonfluentus 1).

ln order to return a $'atershed to a more natu-
ral hydrology, it will be necessary to remove levees
away from strcams in order to increase the ilood
plain. relocate flood plain houses and busincsses,
replace road and railroad tills with causeways.
and dcvclop methods to sle$,runoffin developed
areas. rgricultural areas, and in industrial log-
ging areas so that llooding is proporlionatc to that
u  h ich  u  ou ld  ocLu l  i I  thc  eco . )  \ t cn  r  u  e re  in l , ru .
Will this be donc in Washington'l

An1 Jc .  i . i , ' ns  i rhuu l  \ l re ! rml lo \ \  i5 .uc :  in
Washington wil l establish r new hydrologic cycle
and theretble a new environment to which anadro-
mous salmonids must respond,just as eafihquakes.
volcanic emptions, and glaciation challengcd them
in the past. [f enough fi sh are allowed to spawn.
I believe they u'ill successfully adapt in those new
cnvironmgnts which meet their overall needs.
These fish wil l be difTerent t iom those present
200 years ago. No law. no mattcr how well in-
tcndcd, can alter the biological rcality that il the
habitat is not suited for a paflicular spccies. that
organism will not survive. This happens when
ro le i rnoe '  e rup t  o r  uhen ncu .hopf in !  ccn le r . .
subdivisions. and highways are built. Once thc
stream reachcs some soft of stabilitv. lish may
re invade if there is a population in connected
waterways. if migratory paths are nol blockcd,
and if there is sufficient high quality $'ater.

A crit ical component of salmonid habittt is
the estuary. Estuaries provide a gradient between
liesh and salt water thathclps fish rnake the physi-
ological adjustment betweeD the two, and they
are lood rich areas wherejuvenile salrnonids grorv
rapidly before mor ing to thc high seas. Washing-
ton s estuaries are quite different than they wcrc
in 1750. They have been fi l led. t idclancls have
been tumcd into uplands. shallow areas have been
dredged. and freshwalcr input patterns have been
chrnged. The resulting estuary wil l support en-
r i rc l )  J r l ' i c rcnr  r r r imu l  rnd  p lanr  communi r i c r
becausc  lh (  hab in t  i . , l r l ' l . r cn t .  Are  $r  !o in i  lo

restore the highly industrialized estuaies of the
Duwarnish. Puyallup, and Snohomish cstuaries
or the agriculturally developcd Stil laguanrish.
Skagit, and Nooksack estuaries to a more hospi-
table environment fol salmonids'l

Harvest

Salnronid harvest management in Wrshington is
complicated becausc there are more demands for
llsh than there are tlsh available. Sport. comnrer-
cial, and subsistence fishing have played a large
pafi of Washingten's histoly and economy. There
is a strong emotionai connection to the harvcst
and consumption of salmonids that olten blocks
dispassionate management. This passion for har-
vest rneans that sulvival of salmonids is insulfi-
cicnt; salmonid populations nustbe robust enough
to u,ithstand lalge harlests.

Recent studies of the rclationship between
anadromous salmonids, the nutdenls they carr)'
in their bodics. and the tunction ofterestrial and
aquatic ecosystems in thc Pacilic Northwest show
that salmon and other anadromous tishes at one
time provided the nutrients that u'ere used exten
sivcly by rnany plants. birds. animals ancl other
I-rsh il the ecosystem. These studies show that
Washington's recent spawning escapenrents have
been anywhere from one half to one lenth (or less)
of the number rcquired to meet the needs of the
ecosystem. Will lisheries be restricted sufflcientlv
to allow for this level of spawningl

In some cases, f ishcrics have been restricted
rnd thc rc.ult h.r. heen Iarge spauning cscrpe-
ments. These escapements have been well abovc
the identitied escapenlcnt goal. These streams
should be intensively studied to dcternrine the
overall impacL of these large escapements on the
entire ecosystem. Will we invest sufflcient t ime
and money on thesc questions in order to providc
dccision makers with scientif ically defensible
answers?

Hydropower

The hydropower systcm is the biggest inpedi-
Incn l  l i ,  i rn rd r  rnou\  ra l tnon iJ  popu l r l i r rn  re ( , r \  -
ery in the Columbia Rivcr watershed. Evenif it
u  c re  p r , \ \ ih le  I t ,  en f  ineer  J r tns  so  th l t  tn ig r r r t in t
adult andjuvenile fish suffered littlemonaliry when
passing through the reseNoir and dam. constructiol')
ofthc dam and reservoil has destroycd spawning
and learing habitat through inundation. ln thc
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nrainstcn Columbia and Srake rivers alone, more
than 907r of the spa$ nin-s habitat upsLream of
Bonrevil le l)am has been inundated. It can be
recovered onlv by diun removal. Not onl)'are
the fish themselves lost. but the nutrients which
they transpofted tiom thc occan kl fuel the eco
systcnr arc also lost. The sarne can be said for
rn1  J rm th r t  b locks  r r rd rnmou '  l i .h  mi l r r t i , ' n .

Hatchery Management

Hl tcher r r . .  lhe i r  e \ i s lcnce.  lnd  the  munr rer  in
which they arc uscd are the ceDterpiece ofdebate
in Washington. Arguments range fronr hatcher-
ies bcing thc source of all current salmonid pr-ob-
lems to hatcheries being thc answer to all prob
lens. A key to understlnding the dcbate is 10
recognize that the management efhrtcheries (how
fish are actually cultured) and hatchery manage-
mcnt (ho$ the fish are used in fisheries) arc two
entircly difterent topics. My prinlary intent here
is Lo discnss hatchery management. lt is untbrtu-
nate that we have becn unable to appropdately
nanage the ease with $'hich salmonids can bc
cultured. We have used this ease of culture to
justify inhcrcnlly poor fishedes and habitat man-
agenrent decisions. Ease of culture of salmonids
has allowed society to justity decisions Lo destroy
habitat or overharvest raturally produced tlsh
populations. Habitat destroyed by danl construc-
tion is mitigated by building a hatchery. The
hatchcrics on the Cowlitz. Lewis, and Columbia
rivers demonstratc this. Hatcheries also produce
tlsh to create fisherics. It is particularly destruc
tive when brook (&rino lbrrrlr4li.r), brown (.S.
t,.!Ia1r). rainbow, and lake (S. '?rrr.r_)cr,rft) trouts,
and a plethora ofCentrarchids. Pcrcids.lnd Esocids
are stocked into waters accessible to native salmo-
nids because the nativc fish were deened to be
not as desirable rs thc introductions.

Hrtchcrics are n]uch more efficient than na-
tufe at producing salmonids ti)r harvcst. Fewer
spa$,ners,less water. and lcss land base are needed
by a hatchery to produce an equivalent number
offish. The Hood Canal Hatchery has produccd,
j r l r 'h  f lu .  r ' \ (Jpcmunt .  churn  . l ln ton  Iun .  in  e \ -
cess of 300,000 fish. This hatchery has a watcr
right lbr 0.-5 mr/sec ol freshwater fron Finch Creek.
This tieshwater is used to producc a run of chum
salmon that in thc last decade or so has generally
been about twice as large as the chuDr s lmon
lun produced by the entire Skagit Rivcr walcr-
shed (8.000 krnr). Thc Hood Canal Hatchery \\''ater'
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supply occupics a fuaclion of the area occupied
by the Skagit watershed. From a pure benefit/
cost analysis, producing chum salnon at a hatchery
as successful as Hood Canal frccs up the whole
Skagit watershed for the production of wood ti-
ber. hydroelectric generation. rgriculturc. and
whatever othcr uscs society decides are more valu
ablc than wild chum salmon. Another advantage
of artif icially produced runs is that thcy arc in-
hcrcnLly more stable than a naturally produced
run. Most ofthe nrr)nality on naturally produccd
salmonids occurs in freshwater. A hatchery, by
providing technological lixes to problems offlrxrcl-
ing. predation. diseasc, and loss of habitat can
produce a relatively stable annual retum. In con-
tmst, a wild run subject to the vagaries of nrturc
will vary over a much widermnge ofabundances.
Again. this is demonstratcd by compaison oflhe
Hood Canal Hatchery chum salmon run to the
Skagit River watershed. In only onc year out of
four (basically representing a single brood year)
the retum ofchum salmon to the Skagit is greater
than the return to the Hood Canal Hatchery.

It is this succcss that leads to problens. ln
order to harvest a high percentage of the Hood
Canu l  ha lchr ' r )  chum r t  the i t  h iShc . l  ccunon l i (
value, the decision was made to deliberately over-
l ish the naturally spavning chunr in Hood Canal.
In the 1970s, the wtlshington Dcpartment oIFish-
eries tbund that managing lbr the identilied wild
escapement goi,rl ol chinook salmon in Puget Sound
resulted in surplus fish at the hatcheries and wild
escapement goals bcing unmet due 1o an eflbrl to
catch the hatchery fish. The solution u,as to lower
the wild escapement goal in those systems with
hatcheries to a lcvcl $at could be n-Iet under the
desired fishing regime. and surpluses of tish at
the hatcheries were reduced.

There are altcrnativcs. Fish can be harvested
in telminal area fisheries after they have sepr-
rated fiorn othcr stocks. Fish can be selectively
harvested using specially designed gear that al
lo\\, s lishemen to separate and keep hatchery fish
and release naturally produccd fish. To accom-
plish this, hatchery produced lish would have to
be externally marked firr casy idcntif ication, and
non selective gears would have to be eliminated.
A  m r j o r  p r , ' b l c m  o f  u . i n g  ' e l c c t i r e  i e r r  i n
commercial fishing operations is that each lish
must be handled and examined. Holding fish
awaiting exanrination in an uncrowded environ-
ment will increase the cost per lish.



Conclusion

By our actions, society hirs already dccided that
anadromous salnonids in the Pacitic Norlhwest
wil l cxist in lorver numbers and less diversity than
historicall l ,. Thc Duwamish River has had the
White River and Lake Washington watersheds
renrovcd liom it. plus the diversion of *ater to
neet Tacoma s donrestic necds. The White and
North Fork Skokomish rivers havc had large by
pass reaches cleated in order to generatc clec-
tricity. Thccstuaries ofthe Duwamish and Puyallup
rivers have been extensivcly industrialized to where
thcre is l i tt le ofthe l lnctional estuary remaining.
AImost every strcam in the Puget Sound lowlands
has beer in some way straightencd. diked. or leveed
so |hat the tloodplain can be put to agricultural,
h , ,us ing . , r r  ind t ts t r i r l  u .e .  Mo ' t  o l  lhe  mr in . l c rn
Columbia and Snake Rivers has been converted
toresenoirs. Realistically. none ofthis will chiuge.
There is too much money invested. and loo much
in tax revenucs and economc po\\"er to remove
rvhat is now in place. Consider thc dilf iculty be
ing taccd by the proposal to remove the t$'o dams
on the Elwha Rivcr. The elect city is available
elsewhere, they providc cssentially no llood pro-
tection, and their renroval off'crs thc opportunity to
rc \ l . , rc  JnJdfomou\  \ i l lmon iJ  p r  du( l i r \n  I r ,  . rn
esseDtjally protectcd watershed. if i t is so dii l i-
cult to act in a situation $,here the benefits to thc
nlrrur l rc\i,urcc: rrc Srerl and lhe co.lr to.,r\ ' iel)
snall. how can we ever considcr restoration ofthe
Columbia or any other developcd watershed?

Similar decisions have aheady been made tirr
other species. Will marshes in the Dakotas, Min-
ncsola, and other parts of the Great Plains bc re-
stored to alftrw *,hixrping cranes (Grus rrnicricarrn)
to nest in their historic range'l Will the Sacla
rnento Valley be restored fbr pronghorn (Artllo-
capra anericanu). tt le elk (Cervu.t elaphus
ttuntodes)- and grizzly bear (UAllj .rrclos
horribil is)! Will the ke), dccr (Odotoiletrs t ' ir
giniatus ckn'itun'1be restored to all ofthe Florida
Ke)'s? Will we restorc the great northem and
southem herds ofbison (Blsor bi.ror) k) thc Grcat
Plains? Thc policy decisions are plain: species
will be maintained in arcas where sufficient habitat
exists, where that habitat can be presef\ 'ed, and
rvhere existing infiastructurc is protected.

In taking a rcalistic look at the abil it,y ol
Washington's watersheds to produce anadromous
salmonids it is apparcnt that some diilicult choices
must be made. and those that have been made

must be publicly confirmed. The first is to admit
thcrc will be certain watersheds and certain spe
cies that cannot be maintaincd at levels that wil l
support harvest, if they can be maintained at all.
The provision tirr harvcsl is important because in
most ofWashington. there are Indian Tribes with
treaty dghts to harvest anadromous salnronids.
The:eLonL l  L le r ' i ' i L 'n  r r  I r r  n r r r l c  a  f i rm c t ,mnr i l -
ment to preserve and restore those watersheds
u'hich sti l l  offer the opportunity to produce llsh.
These streans will be where wild anadromous
salrnonid populations wil l bc restored to levels
which will support fisheries The rest of the state
will need protection, but any substantial harvest
wil l come fronr cultured tish.

I mentioned thc nccd to provide harveslable
tlsh. The goal of the ESA is to simply restore
and maintain a species so that it wil l not go ex
tinct. The dghts of Washington Treaty Inclians
require nrore. Thc Boldt Decision held thatTreaty
lndians are entitled to catch trsh. The loss oflish
through the loss of habitat did not diminish this
right. Because most ofthe causcs for Lhc dcclinc
in harvest by Washington Treaty Tndians can be
lrid to societal decisions such as water diversions,
hydro electdc dams. development. reduction in
hatchery programs. and managcment disagree-
ments wilh Canada and Alaska. it can be argued
that Washington and the Fedenl Govemment must
operate a hatchery system to replacc thcsc lost
tish in thc Trcaty lndian harvest.

The resulting scenario is that some rr-eas of
Washington will bc retained for wild fish produc
tion to protect evolutionarily signjtlcant units of
a particular species. In the developed arcas of
Puget Sound and thc Columbia Basin, we wil l
rccognize that the habitat has beel so altered that
the cost ofproducing rneliningfirl numbers of wild
anadromous salmonids is too high and that $'jld
anadromous salnronids may bccomc csscntially
c\tin(l. ln the\e arer: thcre \\ i l l  be ten)i\ e ar
tificial production prograrns designed to provide
desired levels ofharvest. Furthcr. thc a i l lcially
produccd tish willallbe extemally marked so that
naturally produced flsh can be relersed when
appropriatc. These programs. because they are
in place to meet a treaty right. wil l nccd to bc
assured of l'unding. The production of additionaJ
fish to allow non-Indians the opportunity to har-
vest anadr-omous salnronids can renli l in i l  discrc-
tionary option for the state and federal budgeting
and management authoitjes.
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