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Status and Condition of Fish Assemblages in Streams of the Tualatin
River Basin, Oregon

Abstract
\ \ 'c  conduclcd l ish in\cnlonc\  a l  - l l i  ! i lcs on l i l icc strarns ol  thc l ( t rcr  Tualat in Rr!cr  Basi  as pai  o l  a s lud!  lo docul lcnt  l ish
spccics and assc\s thc i r l lpacts o l  urbarr /at ionornai i \c l rshl lsscnrbhgcs. \ tu\cdthrccpas\c lcctro l ishi  g lcchniqucsto\une)
.rch si|. in lpilrg. lunlrrrcr. ilLrrurnn. ]]nd \!inrcr. \\t collcccd 15 \pccics ol lish lion lcn frmilic\: t$cl\c spccic\ lioln li\c
lani l ies (6.3 '7 ot  the to la l  c . r lch)  \ rer  erol ic  to Oregon. Rct iculnLc sculp in Cotrr  / . r7hrr . . r  n. r t i \e l ish to lef t rn l  o1 h.rb i t  t
degf.rdrtion comprised 68 ,17 of the catch. Nunbef ol species per strellllr rLrnged tiom 5 to I5: number of nrtive species forged
f | o . 1 f ) l ( ) ' s i t e s i n t h e u P F | s e c I i ( ) n s o l s t | e . l m s c o n t l i n e d t h e 1 . 4 e t t n L l n l b e | o f t l I ) u t . n l l I i \ ' e m i I
l o q ' e | s i t e s c o n t . l i n e d m ( n e d n e | s e s p e c i e \ l s s e m b l a s e s a n d . l l g e | | U n b e | o I i n t r o d L r c e d i . ] s l l ' t
in the n u mber of n ti\ e \pec ies rmong sites of difierent streml order. but no s ignitic.rnt diitefeDce $,hen ll \pe.ie\ $,cre consid-
ered. Our ratch aLso vrLried sersonrll). likeli due to species motilily. gear \election. md \ariatioD in lile hinor) stLrges. N ti!e
SPecicsi I to]cfn l |0ht lb i l l ld inuIblnccs( loITen|ScLl1pi l rC, l !
t ( ) t . t lc l t fh. . tnd] '0?0l lhc lo la]c. t tchcxhibi (cdPl fSi1cSoIph}5jcr l ln0mrl icS.Thcr1atn. l }Lt) \ \nul11bcIoi int tc I ln lsPecies.
highprpo| t lmoft ish\a ' i thp. t rasi tesorun0n.r l iesalS0ncsi tcs. i I t lodt lc l ion|) |cr | ) t icspeci€s ' l tn
sugge\t that nati\e iish.r\sembl ges ln the ba\h rre at le sr nodefrtel)- unherlth).

lntroduction
Like many river systems near urban areas. the
Tualatin River and its tributaries within the ur
ban gr-o$th boundary near PoftJand. Oregon. have
undergone subsLanLial changes in water quality.
lish habitat, and lish assemblages. Aglicultural
practices. sewage treatment plirnt discharges. water
allocation, and urbanization are all factors that
may contribute kr diminished wrter quality. The
hydrology ofthe Tualatin River Basin has changed
significantly u'ith logging practiccs and thc ur-
banization of natural f l oodplains (Shively I 993).
The Tualatin River Basin has beel the subiect of
i n l e n . i r e  u . r t e r  q u r l i t l  i n r e . t i g r t r , ' r r r  i n  r e . e r r l
years (Wolf 1992: Ervin et al. 1993: Miner et al.
1993), and the U. S. Environmental Protection
Agency sampled fish. benthos, and lrabitat at se\,
eral sites in l9ll2 (R. M. Hughes. unpublished
data). Results of fish assemblage surveys have
not been prcviously published. and the Jong-ternr
effects of habitrt disturbances on t ' ish mav never
bc known.

Historic infonnatiou regarding fi sh assenblages
in the Turlrt in River Basin is scrrce. Past sur-
veys lbcused primarily on salmonids. uith other
spccics usually rcicrrcd 1o as "rough iish" orcrcn
''tlash fish." A repofi by the Oregon State Game
Commissior in 1963 addressed the need to docu-
ment species other than salmonicls. and incluclecl
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solle basic l ish distdbution da|a (Hutchison and
Aney 196,11. Dimick and Merryfielcl (19'15)con-
ducted extensive sun'e5, s offishes of the Willamcttc
Rivcr slstcm. inclucling somc limitecl sanrpling
of the Tualatin River and its tributaries. The Or-
egoD Department of Fish and \\rildlile (ODFW1
has continued to perti)rm occasional f ish inlen-
todes, but infomation generally is linited to singlc
J r ; .  n , ' r r - r e p l i . : r t e d  . , r m p l e s  i n  t h c  m r r i t t r t e t n
Tualatin Rir,er. In addition, consulting lilns oc-
casionally conduct sitc-specific f ish surveys nelr
construction or nitigation projecls. Li and Gre
gory ( i993) identif ied the need for- a coordinated
cflbrt to survcy all t ish populations in the water-
shed.

The Tua l r t in  R i \e r  curen l i ]  \uppL l f l s  J  \ ig
nil lcant warmwatcl i ishcry in its lo$cr rerches.
llnd Iimited opportunities fbr trout O,r. .,rlr r?.rrrr
spp.. including sLeelheld 0. rnrfriss. in thc upper'
leaches and hibutaries. Once extensively stocked
\\'ith hatchery trout. the basin now is being rnan
agcd primruily l irr wild trout production. Approxi-
natel,v 60,000 coho salmon O. kirrtd? and 10.000
stcclhead are pldnted annually as mitigation tbr
the constr.uction of a dam in the upper *atershed
(oDFW 1993).

This papcr is part ofa coopcrativc stucly by ODFW
and the Unified Sewerage Agency of Washington
C, 'un( )  lL r  e \J lu r r le  lhe  e l lec t .  o l  u rh ln iz l t ion  on



f ish populations of the basin. Our objective is to
document fish species and dcscribe their relative
abundance in streams of the Tualatin River Ba
sin within the urban growth boundary ncar Port-
l lnd .  Oree, 'n  \ \ (  i r l . , ,  e \ r rn ine  \p i ( ie \  a . \cm
blages as possible indicators ol degradcd water
qualitv and habitat. This inlbrmation mal,heip
nanagers idcnti ly areas requiring protection be
cause of the plesence of nalivc fish species intol-
erant oi- cn v ironmental degradation.

Study Area

Thc Tualatin River 11ows easterll ' l iotn its head-
waters in thc Coast Range of norlhrvesten Ol
egon to its conlluence with thc Willanrette River
at riverkilometer46.l (Figure l). Portions ofall
streans we sludicd llow through the urban grou, th
boundary near Portland. Oregon. These streams
iu'e charactedzed b,v low graclicnt. hervy siltation.
seasonal t looding. and tenpelature extremes, cs-
pecially in thc lorvcr reaches (ODF[ unpublished
dataJ.

We identified 38 sitcs in thc fit'teen streams to
bc sarnpled (Figure l lTable l). Sites rvere l00
meters long and rvere selecLcd bascd on accessl-
b r l i t l  rn . i  p r , ' r im i t r  l , r  i , rn \ ' t | lTen l  h lh j l i l t  .u r \  e )  s
(Neil l et al. l99-5). We generally idcntit ied one
site near the mouth of each strean and one site
near thc hcaclwaters. In lar€er streams, \1,'e lden
tif led an additional site between thc upper and
lower sites. Sites rre refered to by stream and
relative location (lower. lliddlc. ol uppcr) through-
oul dlis papcr.

Methods

We used electrofishing equipmcnt k) conduct three-
pass- remova l  sampl ing  o f  f i sh  popu la t ions
(Armour el al. 1983; Riley and Fausch 1992) in
spring (ApriJ-May). sumner (July August), and
autumn (October Novenbcr) 199,1. and $inter
(Jrnuary-February) 1995. The erds ofeach 100-
meter sile werc blockcd with nets to ensure popu
Iation enclosure. excepl in autumn and winter.
rvhen rve were ulable to use block nets becausc
of high slreanr flows. We srmpled do$ nstream
to upstream using a nodel l2 Smith Root back-
pack electrolisher. Vrltagc. pulse rate, rnd pulse
width settings varied depending on \\,ater con-
ductivit! and fish rccovcry.

Afler cach pass. specimens collected were
counted. identif ied to specics. and inspected tbr

Figurc L Slre.rms of the Tu.Llrtin Itiler Uasin sanrplcd in
1 99,1 95. Stre m order detefn ined b! metlrod\ dc
\cr ibcd b)  Slrahler  ( l957lr  minor t r ibutar ics nol
\ho$n. Shaded afea rppfoxirrrtes urban cro$th
bound f )  of  $ 'a\h ingbn Count, , - .  Orcgor.  L =
Lo$ef. M = N{iddle. Li = Uppcr.

piuasites or physical anomalies. We neasurcd ( lbrk
length to nearest mill ineter) up 1o 1(X) individu-
als of each specics. To reduce mortality. rve rc-
turned all llsh to the strcam below the downstean't
cnd ofthe site prior to the next pass.

We determined origiD (Dati\,e or introduced)
and relativc tolcrirnce oforganic pollution. warnt
water, and sedimentation (Hughes and Gammon
l ( )87r  fo r  e rch  'pce ic ,  e , ' l l ec reJ .  Fnr  \pec ics  nor
clcscribed by Hughes ald Gammon, wc dctermined
tolerance assignments tiom species descdptions
ir Scott and Crossman ( 1973.), Moyle ( 1976). and
Wldoski and Whitney (1979).

We summarized our catch b.v specics and tamily
rnd  cons t r t rc ted  r  . i t c - .pc .  ie .  mr r r i \  lo  (o lnpJr (
the rclative occurrence of species among difler-
ent streams. sites within slrcanrs. and strean or
clcrs. The numberofspecies usually increases rvith
increasing stream order in undisturbed watcrs
(Lotrich 1973: Kuehnc 1962: Movle and Cech
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l9lJlJ). T<r assess the degree of disturbance in thc
Tualatin Rirer Basin. wc used the Kruskal-Wallis
test (Sokal and Rohlf l98l) to compare the mean
number ol species prcscnt amon-q strgam orders.

We examined seasonal trends in thc rclative
abundancc of various species. and constlucted
length frequency histo-urams fbr eight conmonly
obsewed species to determine whclhcr rccruit-
mcnl afttcted seasonal vu-iation in the number
of these species. We also dcscribcd the general
distributions of intolerant and introduced species.
Iv!'e deternrined the percent offish exhibiting para-
sites or anomalies rs a possible indicator ofhabi
tat or \\"ater quality problcms.

Results

Wc collccted '12,2I 9 tish fiorr ten families and
sixteen genera in streams of the Tualatin Rivcr
Basin (Tablc 2). Rcticulate sculpin \\ 'as the most
abuldant species; redside shincr. thrccspine stick-
leback, speckled dace, and nosquitofish also werc
common. Twcllc f ish species tiom tive lamilies
rvere introduced and cornpriscd 6.3% of the total
catch.

Species intolerant of $arm water. sedimenta-
tion. and organic pollution comprised 1.7% of thc
total catch and includcd torrent sculpin. cutthroat
trout, ninbow trout. and coho strlmon. Trrrrent
sculpin rvere fbund olly in upper Dairy Crcck
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(Figure I ). a tiee tlowing, lorcstcd site tiee fionr
obvious urban or agricultulal influenccs. The
majority (80.7tz,) of cutthroat and rainbow trout
also werc captured at this site. Coho salmon wcrc
observed only in lorver Fanno Crcck

Fish rssemblages varied widely among streanrs
and among sites within streams (Table 3). Total
number of specics pcr streilm ranged lion 5 in
Johnson Creek to 15 in Summer Crcck, *hereas
the numberofnativc species ranged fiom 4 (Hedges
and Johnson creeks) to l0 (Fanno. Chicken. and
Rock creeks). Anong specitic sites. upper But
lcmut Creek contained the lewest specics ( 1): ftrwer
Fanno ancl nriddle Summer creeks contained thc
nost (13.). The numbcr of native species langed
tiom zero in upper Summel Creek to nine in lorver
Fanno. micldlc South Rock. and middle Chickcn
creeks. In general, sites in the uppcr sections of
streams contained thc largest numbers oftrout. na,
tive minnows. and sculpins, rvhereas lower sites
containcd more diverse species assemblages and a
larger number of introcluced fish. Most sunfish
(80.9%) and many nosquitofish ('1'1.7%) were cap
tllred al thrcc second-order sites (middle Hcdgcs,
middle Summel, and upper Sumnrer creeks) near
large poDds or wctlands. Three upper sites that wcrc
tiee-tlowing. fbrested. and appearccl t'rce ol major
urban or agricultural intluences (uppel Dairl'. up-
per Chicken. and uppcr Rock creeks) coltained
primarily trout and sculpin species.



TABLI L Fis l )  col lcc lcd jn srreams of the Tu.r l r t in  Ri ler  Busin.  199,1 95.  A stnal l  percentage (0.59)

oi rhc carch {|1s not identified to speciesl introduced specici compriscd 6.3+ oi ihe total
c|rch. Rclati!c tolerxnce rettA t() ph)_srclogic.rl rcsistrncc lo oBanic pollution. !larnl $a-
lcr .  a.d scdimental ion (Hughes rnd Grmlnon 1987: Sco(1and Crols anl9 l1N{ol le l916r

\doski  rnd WhiIne!  1979).

Fi lmi l t . Relat i \e

\\cncr. brook lampfe,\' ttun\t rd tichdtdstr
P rcillc lNl]nptey Ldnver ra I ril. tltun.1

alrho salmon Or.d/nr'".lrrr kirrt.tr
(hlrhft)at tfout O/?.o/trr't]kh s (larki
ltaintroq, tfout O/r.rrhrr.rrr ,rrii\ t

C)pr in idre
Redside shinef Rl. rrrr..lo,iu\ bdlttants
Spccklcd dace Rl inrk r / i r  r  r r . r i l r r
Norrhcm squar'fish /1.r. h..heIius ot"go tnvs
I-rrhcad nli no$ /'t,.'1,}ul.\ I, rneltlr'
Cold l ish ( i r rd!rn i i  d! 'zr l l r "

L l r l e . .  .  l -  . u . l e l  ( . t  . ' 1 ,  , )  ,  r , . r  , ,  t  t t t
lcrahnidre"

Ycl loq bul lherd Arknr l6 rd ld l i r
B(Nn bul lhead,1,r . ,n i ,  I  s  t l .  b | |os Lt  s

Pocciliidr1c'
I10\qui lo is l  G.r , " r r !nr  14, i r

Thrcc\pi l lc  st ick leback ( ;u\ |en)st tLts dr l l td ts
Clcntnrchidi.'

I-rrgemouth hass Mi.rol)te ru s sdl nt) idr s
Bl|.itill L+otl1i \ ndr n. h i rus
Pu pkjn\eed l.?)r,rir glrr.r.lrr
w.rll|o lh /.qn nij glr)trx
Blrck cftppic P/,rr),fi' ,li!tutndt tlatu\
NhiLc crrpprc Pr,k) f i '  d , ,u1"f i \

Ycllo\r pcrcl P.!t|rt lL^ !! o\
C0lr idac

Rcr jcr l r te sc l r lp in anr! r  r .4) l .1rr
Pr jck l ,v  sculp in ar1l r \  dr f . t
To_rcnt sculpi. ( rllrl1 /lk r.rr

0.6,1
0.1-l

0.02
1 .26
0 .23

1 .38

0 .0 r
0.07
0.07

l . -

a .22
l).01

3.09

7 .1 ,1

0.18
0 .81
t..10
0.01
0 .01

<0.0t

0.03

68.,10
L l l
0 . 1 9

Intoler!nt
lntL)lcrrnl
lnt0lcrrnl

Inrernlediate
lntefmedirte
Tolefanr
Tolefanr
T(tef.rnt

Tolefrnl

Toler.rnt
Toler.rnt

Toleranr
Tolefrnt
ToleflLnt
Tolef.Lnt

Tolerant
Intefmeclirte
Intolemnt

' lnt roduced \pecres.
' Int fodu!cd i t rn i l \ .

Species assemblages also vrriecl consiclcrably
among stream ordcrs (Tirble 3: F'igure 2.). First-
, ' rd ( t  . l re : lm . i le \  \ ' on tJ ineJ  j r  l i r te .  l r r \por l i t ,n
ofsculpils. native minnows. and threespine stick
leback. The proporlion of sculpins incrcased $,ith
inclcasing strean older. u'herers the proportion
of nilnows and threespinc stickleback decreased.
Sculpins dominated the catch in third irnd ti)unh-
ordel stream sitcs. and trout were captured pri-
narily in fourth order strcam sites. Introduccd llsh
comprised 14.7% ofthc calch in second order sites.
but only 2.3% in other sites.

Thc average number of fish species captured
per . i te  gener r l l r  inerc r r .cJ  u  r th  rncrea . in f : t ream
order (Figure 3). For all species combined. u'e
observed the greatest increase in specics divcr-
sit)' fiom first to sccond-order sites. largely be
causc of the high occunence of introduced flsh
in several second-order sites. The mean numbcr
of nativc fishes increased more unilbrmly with
stream order. Kruskal-Wal1is tcsts indicaled a sig
nil lcant (P = 0.02) difference jn the number of
tri,rtive species rmong strctrm orders: however. we
lbund no signil ' icanl dift 'erence among strean
orders (P = 0.l2) lbr all species combined.

Status of Fishes in the Tualatin River Basin 123
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Fish asscmblagcs also variecl seasonally (Fig-
ure ,+). The proportion o[ minnows in our catch
increased considerabl,v fion spring to winter. and
lhe proponion ofsculpins clecremed overthe same
period. We captured the lighest proportion oflrout
during sunlmcr sarnpling, r,hereas largescale
sucker. threespine stickleback, and mosquitofi sh
\ \c rc . t ,n ] lnon dur inS . ru lun l r  \ r rnp l in ! .

Lcngth-licqucncy hiskrgrams (Figur.e 5) tor the
eight most conmonly observed spccics (rcticu-
late sculpin. redside shinet threespile stick]eback.
speckled clacc, mosquitotish. largescale sucker.
pumpkinseecl. and cutthroat trout) were highly
variable. Histograms for nosquitofish, thrccspinc
stickleback. and cutthrort trout showed relatively
h i S h  r r u n r h . r ' . , \ l  . r n J l l  t i . h  i n  i e n . r i n  . e r \ r ' n \ :
winter and spring for mosquitolish. summcr tir
tr-out. and sprirg lbr threespine stickleback.

\\'e lirLrnd parasites or phvsical anonalies ol
2.091' of all fish captLrred. Parasilcs gcncrally wclc
lccches  (C lass  H i rud inea)  o r .$orms (C lass
Nenatoda); a snall propo{ion offish had fungal
intections, lesions. or physical defbrnities. The
pcrccnt of l ish *,ith prrasites or anomalies was
lighest for redside shiner (8.,1), largcscalc sucker

126 Friesen and Ward

Firsi Order

Second Order

Third Order

Fourth Order

Figure L Ntean nuJnbef (rnd 95tt confidcncc intervrls) of
\pecie\ collecred pcr sitc lirr cach srrean ofder ir
the lualat in Ri lcr  8asln.  199.1 95.

(-5.1 ), and cutthroat trout (3.6), and ralged from
0.0 to 15. I anong stream sites. Piuasitcs or anoma-
lies were present on more than 5% ofthe catch in
live of 38 sites surveyed (middlc Fanno. lower
Surnmer. middle Sunmer, lower Dawson. ancl
middlc Ccdar Mill creeks).

cot pet sal cat cYP 
Gst Poe ld cen per

Family
Frgurc l. Pcrccnl ol ctrtch b) lirlnil) ltnd suernl ofder in the Tualatin River Ba\in. 199,1 95. Pcr = Pctorlyzonridae, Srl =

Si I ronid. lc .  Cat  = Crtoslomidre.  Clp = C\pr in e.  GsI  = G.r \ tefosle idre.  Poe = Poeci l i id ic .  1cl  = IcralLrr idrc.  Cen =
Corrrirchidac. P!'r = Pcrcidrc. Itnd Clr = Cottidre.
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Car = Caroslonidae.  Clp =C)pr in idae.  cst  = cal lerosteid e.Poc=Poeci l i idae, lc l=Icta[n idre.Cen=Ccnrarchid e.

Pef = Percrdac. and Cot = Cloltidae.

Discussion

The rcsults of our surveys nay bc broadly com-
parcd to previous surveys in thc Willamette River
near the Tualatin Rir'er (Hughes and Camnon l987;
Farr and Ward I 993 ). Fan and W.rd ( I 993) reponcd
39 fish spccies fi-om l7 tamilies in the lower
Willanette Rivcr (downstream fron dver kilone
ter 27). Nincteen ofthesc species uere absent tron
our catch in the Tualatin River Basin. Hughes and
Camnon (1987) surveyed the willamette Rivcr up
to rir,er kilorncter 283. including two sampling sltes
near thc moutb ofthc Tualatin Rivcr Eight specics
not observed in our survcy of the Tualatin River
Basin were capturcd at these sitcs. Species com-
mon to both Willamette River sun'eys, bul not rep-
resented in our catch included mountain whitetlsh
P tosopiLnt vill ianuorzi. tlountain sucker Calo"iforus
pldI rhJ na h u s. chirook salmon Onco rlt,r-nt lttts
tsl1t1\\'\'tstha. chiselnrouth -,1ttrt'he IiLls alutace us.
pcamouth Mllo.rcilus aatrrinus. common cary
Cyprinus turpio. trnd smallmouth bass Mftrntplenis
drlolricrll. Wc captwed thrce species (brook lam-
prey, talhead minnorv. and nosquitofish) not
described by Farr and Wad ( 1993) or Hughes and
Ganrmon (1987).

The srnallcr number of species occurring i[
the Tualatin River Basin may be attributable to a
vrriety of factors. Willanette Falls. al Rklrt '13.0

of the Willamettc River, is a barrier to lish pas-
sage and may exclude species such as starry Iloun
det Plutichth).\ stell irs andAnrerican shad A/osa
supidissina from the Tualatin River. Chinook
salmon probably were neler abundatt in thc
Tualatin River Basin (ODFW 1993). Mountain
whitefish. peamouth. nountain sucker, and
chisclmouth may bc unable to survive in Tualatin
River tributalies due to prcdation b,Y introduced
specics. interspecific competit ion. poor water
quality. or other habitat pedurbations. These spccies
nray also pleler larger streams- as evidencecl by
their presencc in the nainstcm Willamette Ri!er.
Connon carp and smallnouth bass have been
obscrved at other locations within the Tualatin
River Basin (ODFW' unpublished data1.

Dimick and Menltield (19,15) reported nine
native species from five tl imil ics and t\\"o intro-
duced spccies fron two llmilies in the mainstem
Tualatin River and one ffibutary (Scroggin Creek.
since renamed Scoggins Creck). They identif icd
trvo specics, chislemouth and riftle sculpin Cbnrrs
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grl.lsl.r, not observcd in our surveys. However,
it is bclieved that early literature did not recog-
nize taxonomic distinctions betwcen riffle sculpin
and reticulate sculpin (Wydoski and Whitney
1979); therefore, Dimick and Menyfield (1945)
most l ikely dcscribed reticulate sculpin consid-
cring the large numbcr of this species we col
lected in tributaries oftheTualatin River Although
we identilled foutteen more native specles and
cight morc introduced species than Dimick and
Merryfield (19.15). a direct compiirison to their
rvork is probably inapplopriate. as ue surveyed
a greater number of sites. lone in the mainstem
Tualatin River. Howcver. we can say that tcn of
the eleven specics recorded by Dimick and
Melryfield in the 1940's also were prcsent in the
curTert study.

Introduced specics appear kr be well established
at cefiain sitcs within the Tualatin River Basin.
One such species, the fathead minno$', does not
appcar in any histodcal surveys of the Tualatin
or Willamettc rivers, and lnay be a recent intro
duction. The )argc number of sunfish and
mosquitotlsh tbund near wetland arcas ret-lects
the  rh i l i t l  o l the .e .pcc ie .  t , r  f r , ' l i fe r r te  in  uarn t .
shallow. weecly water, and should bc a consider-
ation for futwe mitigation prdects specifling the
constructi0n of wetlands.

Intolerant spccies were rclatively uncommon,
but occuned in large numbers at the three sites
that $ere torested, tiee floving. and apparently
unat'fected by urban or agricultural influences.
However. tout or salmon were observed in smaller
numbers at sixteen additional sites. No adult salmon
or steelhcad were observed, although it is l ikely
that ihc rainbo$ 1routcapturcd \\"erejuvcnile steel-
head (Jay Massey, ODFW. personal communi-
catlon).

Specics diversity iD telnperale streanrs usually
increases with increasing stream order (Kuehne
I962; Lotrich 1973). Ho\\,ever, in systems alfected
by flooding. $ater removal by hurnans, or pollu-
tion. the number ofspecies may dccrease in larger
order strcans (Moyle and Cech 198E). The num-
ber of native species increased si gnilicantly u'ith
increasing stream ordcr in the Tualatin River Basin;
however, the nunber of all species did Dot differ
significantly among stream orders, suggestlng
possible disturbances. Bccause the historlc com-
position offish assemblages in the basin is largely

unknown. the eftect ofspecies addition orreplacc-
ment on the relationship betwecn number ot spe
crc: and \lrcirm order rcmlin. untcrl l in

The variabil ity of species asscmblages among
seasons rnay be due to a vadety offacto$. Highly
mobile species such as cutthroat trout may move
throughout tbe basin to spawn of avoid high flows
and temperature. The relatively high percentage
of trout captured in upper Dairy Creek during
summer sampling supports lhis point. Gear se-
lectivity probably also plays a rolc in the observed
scasonal pattcms. Benthic species such as sculpin
were of'ten more difficult to capture at high flows
or in turbid water. causing a decrease in the pro-
p , ' r t ion  o t  thc .e  spec ies  and an  appr ren t  inc re . t :e
in the proportion of mole catchable pelagic spe
cies (i.e. Cyprinids) collected in autumn and winter

Differenccs in catch amoDg seasons may also
be paitially due to vadability in the size structure
ofcertain species. Although we routincly captured
fish as small as 5 ntm. our gear was not able to
sample lar,/al stages of most species. However,
length lrequency histograms (Figure 5) indicate
that we sampled early life stages for at least some
species. The greatest proportion of small cuttbroat
hout and thrcespine stickleback, tbrexample, were
captured during or irnmediately atfer the known
spawning periods for these species (spring and
early sumrner, respectively; Wydoski and Whitney
1979). Although mosquitofish may spawn dur-
ing all seasons (Moyle 1976), we observed large
abundances of small hsh in spring and winter'

Although not generally the cause of major ti sh
kills, pamsites may render tish susceptiblc to sec-
ondary inf'ections or weaken their tolerance ol
environmental changes (Herman 1990). The rcla
tively high incidence (>5ola; Karr et aJ. 1986) of
parasites and anomalies in fish at sevcral sites in
our study area may be indicative of poor water
quality or other habitat disturbances. The rela-
tively high propoftion of parasites or anomalies
, rhser red  in  cu t th roa l  l r l l u l .  an  in t r ' le r rn l  \pec ie . .
is also cause for concern.

The status of fish habitat in our study area un-
doubtedly inpacts fishpopulations to some dcgree.
Neill et al. ( I 995) report that many sites in this study
arca have habitat characteristics that do not meet
those required by native lish species. Siltation, bank
erosion,lack ofwoody debds, trnd insufficient over-
head cover (presumably resulting in increased water
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temperatures) arc lactors significantly alt'ecting fish
habitat at these sites.

The occurrcnce ofintroduced species and para-
sit ic infestations. the low number of intoleranl
specics, andpoorhabitat quality indicate that native
lish assembhges in the Tualatin River Basin within
thc urban growth boundary near Potland, OregoD
are at least noderately unhealthy. A numbcr ()f
sites contaiD f-ew or no Datile species or a largc
number of fish aflected by parasites or physical
anornalics. Because some sites are able to sup-
porl populations of cullhroat tr.oul and other in-
t(terant species. they are likely important seasonal
refuges and may conlain critictrl spawnin-q and
rcaring habitat. Fish habitat in these streams should
be preserved or enhanced whenever possible lt l
ensure the continued success ofthese specics, and
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of all launa dependcnt on the basin. Although
turthcr changes in the basin probabiy are unavoid-
able due to continued urban growth, the health of
watersheds such as the Tualatin River Basin ar.e
considered bv many as imporlant to lhe oYerall
quality ol l i te.
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