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Feeding Ecology of Larval Fishes in Lake Roosevelt, Washington

Abstract
food habits- Iceding se-leoi'irr. rnd diet orcrlap rer€ aDal),cd {or lar\al valler \Stituste.Lilrn riheun). !cltow per.h (pdzo /dr.s.er\).
so pnB (C,rra.pp.). and sucke.s (Car,,rr,,a.\ spp.) colh,Ltrt in Lakc Roose,ett, tr,ashirgron, nr Var ro Juh. 1982. 1.{nal dier
ol lishes ni this unique cotqrrring species rrix has not bccn previousli rlcscribed. Larlat fishes,t,2s mm tone kdr: samDted
lq :k | r f th0 '5 'n r t r l lne ls f ronnr la rshores i tesaLt l r rs ta r ions 'Zrxp lank ton lasr l l lec red l i t | ' \ | | | j " | . . ln l ' | .AL ' ' , i r . | rac t " r i , , iU ,

arailahilitr. The most abundant food iLems rere calanonl copepods in wrlleve stonrachs. calanoid anil oclopoirt r opepods ir yr ow
perch stomacbs. and rytlopont.op{(nls in scu\,;, sLomrhs. Larral walleles 9 ro 24 mm loos {tso p."'"a q'," to,"  i,,1,,..
Cladocerans were inporLanr lbod onl] to lanal suclers. qhich {ed aluosr exclusireh on Edmnn ;nt Ct\dore. r.';",li.s ".l."ri"ir,.
de tenr incd  b , r  \& i loxon 's  nonparar rL r ic  s igned- rar r l  rn  r l rs r ' . .h , , " , ,1  posn ' "  -  t , ,  r ' ,u  to '  . "u , , .o1  p . " r :  t r " . "  , ,n  ung ; .  f i "h  , , , r . .
Schodtis niche otrla! lalues i.dn atcd signifi.art dicL orerlap bctvcen wa ei. and velo$ p.i(i,. Du'i"g ",. +,ia" p".;,,a. ,,t
la.r-' ol (ompetition (n srowrh. suniv!|, and chara.t. r dilergen.e ,,1 l!n: rlalle\(i lnd lello$ p.rch iras mirbr. Annual rariarion

reseh,,;r condilnrN could .endt; sLronger or $erk.. competiti\(i inreractiors rhan $e obserrrd since zooDlankr(D (ornDosition
is known to influence frl lccdins sucd,ss and gro$th.

Introduction
'l'he 

transition oflanal fish from endogenous to ex
ogenous fccders results in a "critical period" (Bag,
cnal 1978) when availabiJity o[ suitable prey has
impofianl effccts on survival. 'lhe 

inirial strength and
ultimatc success of percid vear classes are usunlly
determirrcrl  during th. hr-t  rear uf l i i ' .  rhereiurr-
thc description of {actors that can affed vear class
cha ra ,  t c r i " t i e -  i -  impo r ran r  i n  t he  marugcmen t  o f
percicl fisheries (IIaloney and Johnson 1957; I'or-
nev 1976, 1980; Nlaclean and Magnuson 1977;
Sems L9B7). Although diet of coexisting lanal rvall-
e1,c and yellor,".perch has been describcd lbr othcr
areas (Maloney and Johnson 1957. Smith and
I 'ycha 1960. Bul l ley ert al.  1976, Keast 1979). i t
hius not been reported lrom the Columbia River sys-
tem, !,ihich suppots the largcscale (Cclostomus mn _"-
ru:heilus) and bridgelip (C colum6inrar.r'1 sucrers
and the pricllv sculpin (Corar.r nrper) rvhich iuc not
found elset'here in the range of these percicls.

We documented lood habits oI cocxisting lar-
val walleve. vellon'perch, sculpins, and suckers
in Lake Roosevelt. Zooplanl.iton consumption by
larval fishcs tas compared to abundancc ol
zooplankton in the watcr, and prev selectivitv was
,  r . r l ua ted .  S ,  con . i , l . r . , l  d i e t  o re r l . r p  i r ,  " , , r , j ' , n , ,
tion *-ith prey availability and selection dota to de-

'Cunert addrr:ss: U.S. lor.sr Servire. Pardre Nari(nal For
csl. Kr:6sel Han{icr District- P-0. Bor 1026. Mccdlt,ID 83638
:Io ivhon corrcsponderce shq,ld be addii\scd
'The t tn i t  i s  jo in t l y  suppor t , i l  b l  rhe  I l .S .  1 , i sh  and Wik l l i l e
Silrice, tr'lortana Dept. oI I. ish. Wildlife anl Parks aDd Non
tanr  S l { te  Ub i ! i Js i t t - .

scribc potential cornpeti t ive interaction in the lar-
r.al fish assemblage.

We expccted diets of larval pcrcids in Lake
Roosevclt tould bc dissimilar to those rcpo ed
from other svstems, with the difference attributa-
ble to regional prey availabiliry and potential com-
pelitvc interadi()ns resulting fr.om diet ovcrlap l,ith
unrque co-occurring spccies.

Study Area

Lakc Roosevelt, the largest lake in Washington. in-
cludes that portion of the Coiumbia River and its
tributaries irnpounded bv Crand Coulee Dam (Fig-
urc 1). The rcsen'oir is 243 km long, has a sur-
face area of 33.490 ha, a marimum deprh of 122
m, and a maximum rvicl th of 3.4 km. Stober e, ol.
(1980) provided a detai led accounr of rhc l imnol-
ogy, geography, and climate of rhc lake and sur-
rounding area.

Walleye and yellow pcrch. believcd to have
been introduced into the (lolumbia River svstcm
in lh, lr tc l{ , ,10. rtsreg. I  rr8 I  r .  rrere f ir .r  reportcJ
in Lake Roosevelt in the early 1960s (Flctcher
1987). Thc walleye has bccome an imporlant sporl
f ish in the lake. adding 1.5 ro 2.5 mil l ion dol lars
annuallv to lhe local economy (Bcckman er cl.
l9B5). Porcupine Bay, locared in the Spokane
River arm of the rescnoir. is rcpofied b have the
highcst sport fisherv hanest rares of t'alleye in
Washington ( l ' letchcr l9B7). This eurnomrc srg-
nificance. thc popularitv and succtss ofangling for
taileyc, and a lack of fishery-related information
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regarding Lake Roosevelt prornpted a fishcrics and
l irnnologv inlest igation bv the l l .S. Fish and Wild-
l i fe Serricre (Beckman ct al.  l9B5). of u,hir lh thc
present studv lras a parl.

Methods

-(ampling lr:rs conducled al t$o slations in the lot'er
rcscr ' !oir ' :  stat ion 1. located al lhc mouth of the
-qanpoil Rir.cr. and station 2. withir Porcupinc Ba,v 

"

of the -qpoklrnc Rivcr alm (l ' igule - l) .  An ernbav-
mcnt site and a tribLltarv conflucncc site rrele sam-

lr led at tach stat ion.

S'c sarnpled lalval fish and zooplankton veeklv
fronr 26 Xla,v to 7 Jul.v. 19{32 during davJight
hours. Lanal f ish tere col lected with 0.5-m plank-
Lon nels oi 760-micrometer mesh. Zooplankton
t 'ere col lectcrl  with high-speed X' l i l lel  samplcrs
l i t tcd rdth 15l l ,mic rornercr ncts. A 1.8,m outr ig-
ger ertcnding frorn the inshore side of thr: bot of
the boal $'as rrscd lo lor,".  the nets just belo$ thc
{ater surfacej as dose i$ possible to shore at each
samplinpl si te. The actual watcr depth o{ the sam-
plcd a.rea ilas betu'een 0.5 rr and 2.0 m. and
Lrsuall,v thc ncts sampled lrorn the top. middlc. and
bottom olthc 1t0tcr columD simrrl laneouslv. In stan-
dald sampJinpl procedLrrc. a I0-minute tot' [or- lar-
ral fish r,;as lblloned br a 2-rninutc torv lbr
zooplankton. Sarnplcs l 'ere t 'asherl into crr l lect ion
jars and preserved in l07o formalin

Zooplankton sarnples r 'rere di lutcd or concen
tfaled lo a knot 'n volume and then srbsamplcd
$' i th a largr:-borc pipette (3 to; subsamplcs).
Zooplankters were enurncratccl from the subsam-
ples bv usc of a plankton counting whccl on a dis-
secl ing microsropc. S'c used mean number r)f
olganism-r of a given laxon hom the subsamples
to estimate the densitv (nurnber/mt) and percent
colnposition bv nulnber lor cach station and date.

Zooplanklcrs r,crc classified to -suborcler (clopc-
pods). developmental stagc (naupli i ) .  or genus
r(.h,1,.,  rrrr.  B,".rrr-e rnorfhnlogi, .r l  ,  hrrr,  t ,  r ' is l ic.
of lanal largrscalc, briclgelip. and longnosc
(Cotostonut .ntostot ^l suckcls were too sirnilar
to allov specilic iclcnLification. thev rlere conrbined
in thc analvses. For lhe samc rcason. prickly. mot-
rled (Cotns btLirrli.). and torrent lC. rhotheus) sclJ
pins wcre combincd.

Stornach contcnts l iom a randorn subsarrplc of
at lea-st 10 larvae of cac,h taxon (r,".nlleve. \,ellorr
pcrch. scufuins. and sr.rckers) r'crc anr ,yzed from
cach ton ( i f  avai lable). Total lcngth of each l ish
was mcasured. and ingested organisms rrere iden'

lified lo lhe lollcst practical ta\on and cnumerated.
Percent cornposiLion bv nurnber was detcrrr incd
for-each prcv taxon. Stomach <nntcnts data l iom
tlmbavmcnt and r:onfluenc,e sitcs rr.ere pooled bv
date and station to pror.ide sullicient sarnplc sizcs
for-analvsis, assuminEi no differences bchrccn srtes.
Because l ish size is not an independent variablc
oI t imc. analvses ol lood preferenccs based on f ish
size u'ere not pcrformed. V'e assurned lbat ana-
l,vscs of prelerences o,rer t imc lcf lected changes
in lish size.

A t lo-sided WiL.oxon's signcd'rank analvsis
uas used to tcst ,.electivit! of larva] fish for major
prey la\a (Kohlcr and Ney -t982). I i th a nul l
hvpolhesis o[ no dif ference irr relat i lc pr-cv abun-
dance Ftween slomachs and zooplanklon sarnplcs.
Statistical significancc *as assumed al Lhe p <
0.05 lcvcl.

\\ c calculated diet orerlaps among the four fish
groups at cach strtion, using the nichc or.crlap in
der (d,") of Schocner (1970). Percentagcs used
lere the nLrmerical pcrcent composit ion of cach
major prel taxon (calanoid and cyclopoid copr:-
pods. copepod naupli i ,  Bormina spp., Daphnia
spp.. L4ttodortL l;inrltii, Cerixlaphn.io spp., and
Cildorus spp.) in poolcd stomachs of fish of a givcn
taron. \ iche overlap ralues rangc from 0 (no orer-
lap) to | (cornplete overlap); valLrcs above 0.60 ale
generallv considcred to indir:ate biologicallv impor-
tanL orerlap (Zaret and Band 197l, Wallace
198I). hut nol ncccssari ly competi l ion.

Results

Zoop ankton

Dominant zooplankton tana inclucled claphnicls.
Bosmina spp.. and cvclopoid (Clclops spp.) and
calruroid (Diopronar.s spp.) copepods. 0!erall, rncarl
zooplankton densit ies were much higher at stat ion
I (12,,108/m3) than at stat ion 2 (2.353/m3). $' i th
the ercepLion ofBosrzina spp.. r 'hich rnas app'r,x-
imatclv I0 t imes as abundant at stal ion 2
(52.900/m' compared to 5.973/m1 tonard rhe
end of thc sampJing period.

Food Hab ts

Wolleye: \la1cr Ioocl items in Lhc stomachs of the
BO larlal ual leve cxamined lere calanoid and cv-
clopoid copepods (Table l) .  T,arr.al l ish ancl the
cladocerans lcplodorn kindLii, Daphnia spp.. and
Dkrphttnosorna spp. conlributed m;nor percentages
1o the rtaliclc cliet.

Feeding Ecologr' of Lan'al l'ishes t9l



T{BLE 1-  \umber  o f  cx lmn ied  s ronrchs  (n ) .  f rnge o f  L , ) ra l
lish leDgths lTl.l. and rr(,enr conr[sirior (br rrrrn
b . r )  o i  Da i , , r  I re l  i reors  in  nonerur \  s romachs o l
lana l  l i sh  n r  l . rke  I iooscv . l r .  Washtnsron .  t9B2_

pods *ere dominant prey in stornachs ol vel lol
perch at stat ion I,  and cvclopoicl copepods rrere
dominant al stat ion 2.

Both abundance anrJ consurnption of l)opinio
spp. peaked late in thc samlrl ing period. Percent
composiLion of copcpods in stomach samplcs also
approximaLcd seasonal changcs in thc densitr o{
. on -p , ' J .  i n  r l , -  r c - c r \ , , i r  { l i g , r ' 1  21 .

Sculpinr: Of I0B larr.al sculpin stomrchs cxam-
ined, 400/o $rcre emph. l losl r)f  these rvcre from
station 2. r,here onlv htrll ofthc stornachs containcd
pre,"". Cvclopoid copepods l,".ere lhc mosL numer-
ous prel', ftrllot'ed by calanoid copcpods ancJ
Daphnh spp. (Table 1). Scr pin lemgths rrerc small
(compared to other' f ish tara analvzecl),  r .anginEl
llom :tr to I I rnm.

SacAer.r:  Of the 1,13 suckcm examined (al l  f i .om
stal ir)n 2). {15 containecl prev in their sk)machs.
N{ost empty stomachs 1r'ere from lish I0 to 12 mm
lonp .  r r h i l h  - r i l l  h r r , l  r , , l l  - J . - .  Bu r r / / r 4  -pp . .
Chrtlorus spp.. and e,velopoid copepods lr.ere lhc
most numeroos food itenrs (Table I ). Suckers l,".ete
Lhc only f ish sarnplecl that Jrrcyed errensrverv on
B" rn , i nn  1p . , , r  Ch td . , r u ,  " p1 , .  The  u - - , , f e re l , , -
1 ,o i , l  eop -1 " ' 1 .  sa -  h i ghe - r  . : r r l '  i r ,  r h , .  - rm1 ,1 , .
pcriod and steadily declinerJ torr.arcls the end (Fi;1-
ure 2). A temporal increasc in the use of Bosnrinn
spp. accompanied an increasc in its ar.ailtrbilitv in
thc  $ r l .  r . . l lm l  t l - i ; : r r r ,  2 r .  P . r , ,  n t  c , , r n1 ,u - i i i , , n
ol Chltlorus spp. in sucker stomachs ranged from
2 b 9o/o in earlv June to 47 Lo 670/0 in latc June,
droppJng to 230lr rJuring the final reek of sampling.
Ch1'&trus spp. r,;as rarel,- collecred in zooplankton
sarnplcs aL anvtime (Wunderl ich 19[l i>).

Se ect vity and Diet Over ap

Sclectivitl values for eighL prcy items rrere arcr
aged lor each lish taron across slations and dates
(Table 2). T,arr.al wallcve exhibited posirive selec-
t ion onlv for calanoid copcpods. r,hi le larval vel-
lou pcrch exhibited selcction for l,)aphnia sp1t.,
Ceiodo.phnia spp.. :rnd calanoid and cvclopoid
copcpod-". Sculpins plcferred cyclopoid copepods.
rr'hile sLrckers pr-cferred Br-,snrizo spp.. Chldorus
spp., ancl cvciopoid copepods. Yel low pcrch was
the onlv species lhai prefencd l)ophaia spp., and
orrlr  su.k.r- y 'roterr. . l  Ch,d,ru, .p1,.

The Schoener niche ovcrlap \,aluc bet\\,ccn
walleyc and vel lou, pcrclr nas signif icanl
(d,! :0.84) at sLation l .  Al l  other ovcnap raucs
uerc below 0.35 et,cpt lbr thosc belwccl verrorr.

s  c l l . \ , J  Ye |ou  pcrch)  SrLr lp ins  Suc t r rs r
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'Other  
r )n ,v  rua  i , ( . l , r led  t r in ! r ; l r  Ch, -duu, ,pp .

Onl,v t'alleve preved on other. larr.al fish.
Stornachs containing lanal lish scldom crrntained
other forxl i tems. One oI thc smallest $al levc
romrn t  r ' , , n t r i r r r ' , 1  l . r r r r l  f i - h  r l r r r  r r ,  r e  3  t n  o  mm
long. Walieve, vel low pcrch. sculpins, and sLrckers
\{ere among the f ish spec,ics eaten. The percent-
age of larr aJ fish irr r,'allcve dicts t'as up to seven
times higher at stat ion 2 than aL stat ion l .

Tcmporal cltanges in pcrcent composilion of in-
rJiviclual prty i tems in t 'al leve stomachs t,ere eri-
dent, as crploital ion of calanoid and cvclopoid
copepods generallv follor,;cd lluctuations in abun-
dance o[ lhose populat ions in the sarnpl ing areas
(FigLrrc 2). Thc lot levci of predation on cvclo-
p " i d  ,  o1 '  1 ' " d -  r r  - l i r t i on  2  s . r - . r n  e r r r  p r i on  i r r  r i ,  s
ol thc high abundarct' oi thar prcr in lhc r,".arer-
colurnn.

YellorL Perch: (lalanoid and cvclopoirJ copepods
and Dophnia spp. t'ere thc principal lbod itons
in thc 3,19 larralvel l l l  pcrch sromachs examined:
otlrers inclrrdecl Bosrnina spp., Cerbd,apluia spp.,
and Le?Lodoa ltiultii l'l'ahle l). Calanoid copc-

I92 l'aurot ancl S hitt:
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T\EL[  2 .  Lana]  f i sh  sc l tL i r i t r  ra lu rs  a r r l  pmlab i l i t v  u lues
' s ,  . , r r  \ \  i  ,  .  .  .  .  r  

'  .  -  .  r  ,  ,  1  -  r  r  r  i , . r , t , ,  r - u r  r r - -

fo r  e igh t  p rer  neDs-  l . r l .  H( !N. rc l t -  ! !  rch i fg ton .

l ! l i J2 .  +  denote i  pos i t i r r  s , i l1a , t i , ) , r -  dc ror f !
f.grlr. sele.ri.rn. did R deDoles raDdolr:.r.ctr),,-

pet.h and sculpin. which rrcrc 0.50 at stat ion I
ancl 0.57 at stat ion 2.

Discussion

The relativr-'l,r grcatcl dclsitie-! of zooplankLon at
stat ion I could h:rve been a resrr l t  of larr ler la-
ler al thc cmbavmcnt site (temperlture \{as meas-
ured in a concurrenl sturlv, as rcported bv
Bcckman r* a1. [1985]). Zor4rlanLron abundancc
and epi l imnetic tempcralulc havc bccn reported
to bc slfongly corelated (Walburg I972. Patalas
and Sdki 198.1).

Thc sigrrificance of larval fish and Leptotlortt
Aini l tr i  to larral ual lc,vc mav have been underesti-
mated dl le to the -\ ize dif ferences bctwccn these
iood i tcrrs (thich tcre 3 to lOmrn long) and other
ingested zooplanLters (r lhich uclc 0.5-2.0mm
long). This sizr: r l i f fcrcncc suggcsts a Eireater con-
tribution bv fish and Leptodorn hhdLii to thc t', a11-
e_-ve diet in terms of energ,- bionrass than the
nurncric anulvses indicate. 4. l though walleve havc
generally been firund lo lrgin consurning lanal iish
ut lcnffhs between 30 and 62 rnrn (Forncr 1966.
s.alker and Applcgatc 19?6. Xlathias and Li
l9B2i. lc lbund lan:r l  l lsh in the stomatls of lal l-
eve as small  as 9rnm. This discrcpancv could lur.e
h - e r l l u '  t , '  p r t l ,  r n -  i n  p r e r  r r c i l . r h i l i t r .  a -  - i m i -

larll concludecl b,v I'lathias and Li (19f32), and in-
cl icated bv cl i f fcrcnccs in prev alai labi l i tv betr, ieen
stations I and 2. Stornachs o[ rrallcvc irom st:r-

19.1 Faurot ancl White

t ion 2 contained apprcciablv rnore larval f ish than
cl id lhosc from stat ion l .  Though abundance ol lar-
lal  l ish (as prey) at stat ion 2 r 'as not rnarkcdlv
difererrL irom that at stat ion 1 (S'underl ich 1985).
calanoicl copepods, the general lv prcfcrred prey
of r':rllere orerall. r'erc much lcss abundanL at sta-
t ion 2. Low clensit ies ol this prefclrcd food i tem
mav have inf lucnccd \\ ,al leve to begin leecl ing on
lan'al lish at an earlirr agc than if calanoid cope-
prxJs had bccn more abundant.

Larval l allcvc t'crc selective for calanoid trpc-
prxJs, thc largest zooplanlters corrsistcntlv cncoun
tered in Lake Rooscvclt .  cvcn Ihen other lre!
i lems r,;crc morc abundant. The larger-mouth gapes
and better-developccl tccth in larval tal leve rela-
tilc to lan'al,vellorr perch. sculp;ns. ol suckcn ena-
ble walleyc to ;ngcst larger prey (X' lathias and T,i
l 9B2 ) .  S im i l a r  s i ze  - se lec t i , , i t v  has  been
documented for wallevc elscwhcrc. Lan'al wallele
in Oneida Lake. Ncw York, t 'ere selecLi,,e f trr c!-
clopoid copepods, which r, 'ere largcr than the co
oc!urr-ing calanoid copepods in th:rt system (lTouclc

1967). V alker and Applegatc (1976) ibund posi-
t ivr sclct l ion for calanoid copelrt lds. thc largest
prc_"-. available. in voung-of-thc-vcar l alleve in
<nu rh  D r l , , t r .  r , h i l ,  \ l . r t l r i . r -  r r r r l  L ;  I l ( ] 82 l .  i r ' f i - l , l
arrcl laboratorv snrdies in Nl:rniLoba, observcd a
posit ive -" ize selectir i tv for cvt lopoid copepods.

{ l r l c r ro i d  end  c r , l , , 1 ' , i , 1  ,  up ,  p , " l -  \ \ p fp  ' na jo r

i lems in thc dict of larval yel low perr.h in Lakc
lloosevelt. Yellow pcrch lcd more heavilv on ttpe-
prxls than on Daphnin -spp.. Lhough selcct ir . i tv
r.alues r,rere positile for both. Ycllol" pcrctr lan'ae
depended on crpr:pocls in northern N'linnes{)La
(Siefcrr l9?2). lova (Bull le;- et al.  )976), andl l le-
fore thev reached 30 lo 35 mrn in Oneida Lake.
\cn York (\'lills er al. 1984). but ate Daphniu spp.
almost ert lusivclv in Nlanitoba (Wong and Srard
1972J and in Oneida Lake aftcl  rcaching 30 to
135 rnm (Harrsc'n and Vahl 1981, frI i l ls et n1.
19821,). Thr:sc dissimilalities ma1- be erplaincd bv
variation in geographical and tcmporai prev abun-
dance. Jn lhc prrscnt studv, rtilizatlctn ctl DtLph-
nia spp. r{as highest whrn thcy lrere at peak
abrrnclance in the rvater colurnn.

Sculpins rapidly become benthic drrr ing carlv
lile stages (Sheldon 196,9. Wallus and Gruneman
1978). which u'oulcJ crplain the patchv distr ibu-
t ion (S undcrJich l9B5) :rnd snal l  size ofthc scul-
pins t'e collected. Cytlopoid (76.,1'lo) and calanoid
copcpods (8.30/o) ancl Daphnia (15.3' lo) r, ;crc the
rnost inportanl food i tcm-. at stat ion 1. The high
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incirJence of ernptr stomachs. similarlv reporterl
b1-. tsai lep (1952) ibr lan'al sr:rr lpins. incl icatcd thlt
erogenorrs fccrJing hucl not r'et begun in manv scul-
pins that \rclc \.ulnerable to the colledion gear.
Bv the t ime cornplele erogcn{rus lccding had bc-
gun. sculpins $erc probdblv ablc to avoid the
tolrnets or had hecome benthic.

Larval sLrckers ate Bosrrtitu spp. and Ch,rdo-
rul spp.. the srnallest mature zooplankters sampled
in LaLe Roosevelt.  alnost crclusivclv. X' louth size
of voung-of-thc-vcar suckers has been shown to
limit footl intake to sm;11 prev items (SLervart 1926.
N'l :rcPhee 1960). Consrrrnption of small  cladoce'
rans (as lcl l  as other pre,v) bv larval sLrckers las
repofted ffom ldaho (\ ' lacl 'hcc 1960) and frorn
Shusl 'ap Lake. Bri t ish Colrrrrrbia (Carl 1936).
Horc,'cr. llTacl'hcc (1 960) did not lind the degree
offccding special izat ion that we obserred in T-akc
Roosevelt and labelcd Lhc fccding of larr':rt suct<er-.
as " incl iscrirninatc." 'Dcpcndcnce ol suclers on Bor-
rr ina spp.. numerical l l  Lhe nosi abunclant
zooplanktcl at strtion 2. suggJested that suckers in
LaLe RoosevelL werc highlv opport lmist ic. rather
than incliscriminate li:eder's.

Becausc thc lnttom-dwelling C/r1-donrl spp. r'as
probablv not eilectivelv sarnpled bv our lowcd nds.
i ts use bv f ish $as consislcnl lr  grcatcr-than i ts ap-
palrnt ar.ailabfitv. [Jse of C/rlzlorus spp. r\,as e\-
pected to inr'rease as sLrckcrs incrcased in size alrd
adopted benthic l iecl ing modes. as dcscl ibccl bv
I lacPhee (1960) and Stcvart {1926). lut no rn-
crcase t 'as seen in Lake Rooselelt .  Thc inf lLrcncc
' , 1  . r  h i g l r h  r l , u r r , l r r r t  o t r  i t ,  r n  rB ,on r rn , r  - p1 ' . r . r p
pealed to havc a grcatcl el lect on specie-" selec-
l ir ' i tJ than did the inl luence oi changing lecding
rnorphologics.

Overlap. dcf incd s "thc use. tvpical ly at the
same t ime. hv more than one orgarrism ofthc samc
resource regarcl less of rcsourcc abundance." mav
inrJicatc compcti t ion lbr a resource. u,hith has becn
r l '  l i n ,  d  . r -  r l r e , l e rna r r , l .  t r 1 , i , . r l I  r t  l h ,  - rm ,  t im ,  .
of more than ()ne organism for the same resource
ofthe environmenL in ercess of irnrncdiate supplv"
{S'eatherl l  1963, Zaret and Ranrl t97I).  DieL
overlaf.  then. coulJ suggcst competit ion 1br a
sltarecl prcv rcsourcc onlv when that pre,' resourcr
is in shorl -rufplv (HLrl lbert 1978" Abrams 1980).

Orerlap valurs lr:rc high bctveen walleve and 1'e1-
lor,r perch at slation L. \\';Lh bolh spccres plelring
extensivelv on calanoid copepods. Though oreral l
atrundanccs of caluroid copepods wele highr:r ;r t
stat ion I than at slat ion 2, lhcrc $cre sersonal
periods of relat ivel,v low abundance. During those
times. the use ol calanoid copepods bv both Ial l-
eve and vcl low pclch 1\,as high (Figure 2). Orer-
lap values and posi l ;1.c sclect ion of calanoid
copcpods bv both percids over a range of densi-
ties suggested thaL lrophic compctition bcn{een lar-
vae of rvallcvc ancl vcllorv perch in Lale RoosevelL
l,;as occurrinpJ. Our h,vpothesis that diets ol larr,al
percicls in Lakr Rooscvclt r,".oulcl tlilTer lrom those
rcported l iom olher systems. due to unrquc co-
occurring spccics. was lejected.

In a disurssion of the controversv over intcr-
speci l ic competit ion. Schoener (1982) indicltcd
thal $,hen competit iorr occurs onlv selsonallv dur-
ing infrequcnt '- lcan" t imes. i t  is considered loo
r,".eak to signiiicantl,v infl rrcncc character divergence
or spccics crclusions. Because the indicated corn-
peti t ion and the documcntcd s$,i tch to altemate
prc,v observed ibl walle;_e al slat ion 2 $as local-
ized and of short duration, the potential el lect-.  ol
compctition on €ilo!rth. surrival, and charactct-
dilergence oi wallere and yellxr perch arc con
siclerecl minor in Lake l loosevelt.  Since no
bet$een-vear comparisons are availablc. thc poten
tial irnportance of competition is inclicated onlv for
the vear stucl iecl.  The importancc of cornpeti t ion
mav bc stronger or ' \{eaker than observed her-e,
dcpending on condil ions, 'arying brtwccrr rcurs.
In ;' ear-s when strongcr compctition occurs. it couid
havc a iarger eifect on vear-class strengLh, which
is imp.,rlanl to fishen, mana;1crs.
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