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Abstract


In someSrrkc andCohnnbia

River reser\oils.adull 

$'hitestLrrgeon 

(,4.tf.,nseI

nutnoituDut\) 

ne commonbut fe\' .iu\ enilefish


arelbund . 

jndicating 

a lack of sprwning succcss 

or 

poor 

sun ival of lar!.re.ln contralt.

recruinnentol 

l'oung-of'the 

]ear 

\ilitc


\turgcon to 

juvenile 

and adult st.rgcs i\ sLrccessf 

l in the unimpoundcdColunrbia 

I{iler dolvnstre.rm of Bonne!ill. Danr.

Thc


r\'ail,rbihtr'a.d 

siTeofprefered 

pre] 

duringlhc 

period

$hen \\,hitenurgeonlarvacbegin

exogenou\ftedirg couldbeanimpor


tantdeteminanl of 

,vear-c 

hss strength. To crplore th

is issue.$'eexaniled  th. dict conrposition

of 351 lrrv l and 

) 

ourg L)1:lhc

lear 

whrresturgeoncollcclcd 

fron 1989drfough 1991i. lhe 

loq'ef Colunbia Riler Samplcs

rcrc 

collected

do$,nstrern tiom


Uonne\ illeDam.rnd upslrca 

fromthed.Lnl rnBome\illc andThe

Dalles Re\eNoirs. f ish thalrangcd 

ins iTe from l5 to290mnr


i. 

roral 

lengthfed 

prinrrily 

on 

ganmarid 

amphipods 

(C.,,r"&tr,r 

spp.)

during rll nronlhs.This dicl itc became

increasingl)


inrporranr to .rll sizesol whirc siurgeon

examinedrs the) 

gr.w. 

Thc lengthof  airr.rpilrn spp.exlci b) 

larval 

and

\'oung-of-the-

lear 

$hite \turgeonincrca\cd  

$irh increasingfish leng$ 

(r 

= 

,15.6ili. 

P < 0.0001).Copepods

(C,'-clopoida). 

Ceratopogonidre


larvae.andDiptera 

pupac

a.d 

lan ae

(pfimaril)-

chircnomids)

$erc alsocon\umed.e\peciall] al thconsc! ofexogenous

l'eeding.


Asmallpercenragcol$hit esturgeon$ereibund$if icmpt ! st omachsdur ingJune(1.6%do$nst rea' nf r om tsonne! illeDam)


and Jul] 

(1.5? 

do$nslrcam 

and 2.6L in rhercserloirs) . 

I)iets of lafval and 

young 

oi:lhc 

)car 

whiie stLrrgeon lion bolh im


lmunded 

.rndtiee ilo$ing scctions 

ofthe ColumbiuRi\cr 

$crc similarand $e fbundno c\ idcnccof 

lan 

al 

stanaiion in theafeas


in\estigated.

afeascurrcntly supporling

health) rhite sturgeon 

popul|1lions.


lntroduction


Construction 

ol damsalong

thc Columbiaald


Snake Rivers

hasl'ragnented 

populations

ofwhiLe

sturgeon, 

Ac?.rA.,r trdnI no11 I 

q 

J1 

u

s.The 

pop\tIa


tion

of 

white

sturgeon 

in 

thc

uninpoundedCo-

lunbia Riverdorvnstrcam 

fron Bonneville

Dam

isculTently 

robusl andsupports substantial

spofi

andcomnercialflsheries 

(Dcvore

etal. l995).


However, 

upstream fromBonneville 

Dam

popu


lation levels

vary,vith sonlereservoirssup-

porting 

relativell-

large

populations

rnd 

oth-

ers

havingvcryfewwhitesturgeon

(Cochnauel

et

al.1985, Beamesder ler cl 

al. 1995. Anders


andRichards

1996).[n sone reservoirs,adult

white sturgeonarecommonbut  

fcw 

juvenile


fish are

fbund, indicatinga lack of spawning


\ucccss or 

poor

survivalol 

larvae

(Cochnauer


et al. 1985,

Beamcsderfer et al. 1995).

In thc


three

reservoirs above Bonneville 

Dant,succes


sivc 

year-class 

failuresand 

poor 

recruitmentto


young-oi'-the-year 

havebeen 

tbund

(Parslcy

and

Bcckman 199.1).


For many lish specics.

year-class 

strengthis


largely dependent on

larval survival 

(Houde 

1987.


Miller etal.19813) . 

Thetwornajor  causes of lar-

val mortality 

in nitturearc starvationand

preda-

tion.andthese are

mostlikcly intenelated

(Hunter

1981. 

Houde1987). Theavailability  andsizeof


pfef'errcd prey

at theonset of exogenous

Iccding

couldbeanimpofiant determinant 

ol $hitestur


gconyear

class strength 

in 

thcColumbia 

River.


If insufficient adequately-sized 

prcy

areavailable,


growthlates 

wouldbe

reducccland nortalitywould


be increased dueto 

greatcr

vulnerabilityto 

pre


dationandstarvation. 

Theob.jective of ourstudy


wasto describe 

thediet composjtion of exog-

enously

feedingwhitesturgeon 

larvacand

young-

of-the-year collected downstrcam 

fromBonneville


Damand those collected upstream 

in lhereser


voirscreated byBonnevilleand

ThcDallesDams.
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Methods


Fsh 

Collect ion


All larval

and

young-of

the

ycar(YOY)  

whirc


slurgcon 

exarnined inthis

studywerecaptured

with

trarvlstlshed

on thebotton. 

In the unimpounded


reach

downstreamfronr 

Bonnevillc Dam 

(Fig


urel),  

theNationalMarine

Fisheries Scrvice

lished

a3.(lm

beam tm$1ora7.9-m 

semiba]Lxrn

shrinp

tr!r$'lliorn late

Junethrough

October 1990.

and


trom

late Juncthrough 

September 199l 

lMcCabe


andTracv

199:l). In Bonneville 

andThe

Dalles


Rescrvoirs. 

U.S.Fish

and

Wildlife

Scrvice

(now

thc

U.S.Geological 

Sur\,ev) fishccl 

eithera6.9-

nrhigh-rise 

trawlor 

a 3.0rnbeatn 

trawlto cap-

turelarval

andYOY white

sturgcon from 

July


through

October1989

and 1990

(Parsley 

eral .


1993). Thctrawls 

wereto\\,ed 

upstrean] along

the

bottom.

for 2 to 20 

minutes

pcr 

setfbr 

thebeam


trawl

and5to l5 minutes 

fortheshrimp 

andhigh-

rise

trawls.lnfonnation

on abundances 

of col-

lected 

whitesturyeon 

eggs, larvae.

andjuvenilcs,

andtheirrelation 

to 

water

depth. flow,

subslratc


tlpc. 

andother  l'actors

arereportcd

by Mccabe


ardTracy

(199.1) 

ard Parsley 

etal.

(1993).


Whilc 

sturgeon

larvaewere 

collccted

down-

strean

from Bonneville 

Dantfrom 

RiverKilo-

ineter 

(RKm) 

.+5 

to 232 fiom 

May ftrough 

late


July.

adistribulion 

thatsuggestcd wide

dispcrsal


afterhatching

(McCabc

andTracy

1994).Yourg

oi'-the-vearwhite 

sturgeonwcre 

collectedfiom


Junc 

through Octobcr 

downstleatn fiom 

Bonneville


Dambctween 

RKm,15

and2ll 

(Figure

l). Up-

stream from Bonneville

Dant 

(RKm 

23,1).

young

of-thc-yeatwere

collected

tiom 

July through


Octoberfrom RKm 

2,12 in Bonneville

Rcservoir.


loR Krn

l-l. linTheDulle: 

Rcscr roir


StomachAna 

ysis


Larval

andYOY white

sturgeon were

measured


(total

lcngth)

in theficld .placed

in 

a.17rbuff-

eredlbrmaldehyde 

solution.andlater

tfansfcrred


to vials

containing 707c 

ethanol for storrge.

Af

Lcrweighing

eachlish. 

we rentoved

its storniich


surgically

andexamincd 

thecontents 

usinga l0X


binocular dissecting 

rnicroscope. 

Fooditcnts

wer.e


identilied 

to thclowestpractical 

taxon

(usually


spccies). 

but

groupcd 

atahigher taxonomic

levcl

fbr 

analvsis. Thepercent 

licquency

oi occurrence


and

percent 

numbcrs

ofeach lbod categorywcrc


I


o


I


I!


N


+

Unimpourded 

lmpounded


BornevilleDam


John

DayDam


30 

0 30 

m Kbrneters


-:--=


F isu|e|, I , o\acrColumbia1. t i\cl! h0$inglpp|oxir cioc: lt i() ll\$, hcrc]


turcd

iar lbodh.Lbits 

anal! iisll.om1989 through 

l99l.
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then calculatcd. 

Wcights 

of individual tbod

items


\\'ere 

rot tnken because oftheirsnall sizcs.Data

u'crc

slratiiiccl by month

(rvith 

Septernberand

Octoberconbined)  and by area

(upstream

and


downslream lion Bonneville Danr).


()orop 

ltitun spp.

l.gtnnmarid 

amphipods)lbund

in stomachs of fishcapturcd  downstrenmfronr

Bonneville

Dam

wele

neasuredtothenearest 0.1


mm 

(cxcludin-s 

antennle) 

usinga 

lensmrcrome


ter. and a meanlength ol C'oi-r4rlrl,r spp.con-

surrrcd ll,as calculatecl tit elchfish.Therelation-

shipbetrveenfish lergthandabr.)phirr,? spp.length


\\

ir \Ih( n

! 

\f lr , r (d

u. ir ! 

liIeJr

relre\\ion.


A nrean

stomachlirlhess 

value 

(Tery 

1977)


rangingliom one

(empty) 

to seven

(disteDded)

was

calculated lbr cachmonth. Althoughsubjec-

ti!e. thismeirsure 

provided 

a uselll, 

qualitative


ildication of feeclingsucccss.


Results


.A

l, ' r r l

r r l' . t51 lr r r rul 

rnJ YOY 

uhite

sr r r rgcon


slomachs wcrccxamincd: 203tiomfish

captured


do\\"nstream from BonnevilleDan, and1.19fiom

fishcapturcd in Bonneville 

and

The

DallesRes


ervoirs 

(Table 

l). There

was 

littlc difltrcncc in


diclbctwccn

vears. 

so

thevears 

were

combined


lbr this arall'sis. Since fe*' fish wcrc sanrpled


liom TheDallesResenoir 

(l 

l1andtheildietwas


similar

to those

fiornBonneville 

Resenoir,the


data fromthetworcscrvoirs were 

also combined.


Fishranged in sizefron 15to290mn inlcngth.


with theaverage lengthincrcasing cachmonth.


During

Junc.

20.3%

of thetish sampleddown

slcamfiom Bonneville 

Damcontained some

yolk,

a

proportion 

thatdeclined to87.duringJuly 

(Tablc


2).Enrptystomachs $,ere 

lburd in I.6{ 

(l) 

of


thefish

exarnined duringJune and:1.5*' 

(.1)

dur-

ing

July

(Table 

2).No 

yolk 

sacs orernpt) stom-

achs

*ere 

found in fish coliectedtiom August


throughOctober 

downstream lron Bonneville


Dam.[n Bonneville 

andTheDallesResen'oirs.


no fish were

sampled in Juneandno fish with


yolk 

sacs 

u"ere 

sampled duringanymonth

(Tablc


3). 

Empty 

stonachs

\\"ere

found in 2.6% 

(

1) of


thelirhslmpled dur ing Jul5inlhc.cr . ' : ir \r ' ir \.


whileno emptystomachs nerefbund

tiom Au


gust

through October.


Theshortest  larvalwhitcsturgeon

exhibiting

exogenous feeding in $is stud)were2l rnm

in


length.One21 mmllshcapturcd downstreamlionr

Bonneville Dan conlaincd 

yolk

m 

terialandex


ogenous lbod.Thesmallest  tish 

containingex

ogenous tbod andno 

yolk was

also21 mm in


length. Fishstillcontaining 

yolk

nriitefialranged

fiom 15to22mminlcngth. All larvae 

lbundwith


emptyslomachs andno 

volk 

ranged 

1iom20 to


22rrm in lcn-qth. No 

enrptystomachs rverefound


in lish> 22Inm in lcngth.


First-teeding 

whitesturgeon 

(thosc

captured

during Juneand 

July) consumedCoropltiunt


spp.. copepods 

(Cyclopoida).

Ceratopogonidac

lafvre.

and

Diptera pupae 

andlarvae

(primarily

chironomids). Otherfooditems

werc

catcn.

but

less flequently 

(Tables 

2 and3).Corophinnspp.


TABLE L Lengthsand\reiphtsoflar\aland\oung 

oi thc 

ycar

$hilc 

slurget)n saDrpled erLch month fr lrml9S9through l99l 

in


theColumbiaRi!ef .S lomach l_ullnes\ \alucsrangcd 

liouronc 

(enlpt)) 

10se\en 

(di\tended). 

Standard 

enorsarcin


prLrentheses.


\ I leanL .lgth 

(m 

) 

M.rn 

$

eilbr 

(!J 

Nlean \Iomach fulllless


Do\rn\t rerLnl from tsonneville l)am


Juh


Augusi


Scpt/Ocr


O!crall


Jul, r


Sept/Oct


O!cra11


25.9 

((1.71) 

l8.l 

(2.1E) 

115 . 8 

t 6. ll) 

108. 1 

(11 

ll) 

63.2 

(-1.17) 

51. 1(3 . 5 0) 

101.6 

(] .79) 

litLli

r7..16r 

108.8 

(.1.65) 

0.1 

0.0 

r l


,1.6 

(-1.05)


7. 3  

(1. l5 )


r7.8

(:1.611


69

r1.96)


r . 2 

() . r  

r )


7.1 

(0.8,1)


31.6 

(.159)


l2. l 

d . 5 5 )


6-1


88


3 l


t0


t0l


l8


76


r5


Lrp. f ir . rm fronrB.nne\ llc l)r r L


.1.1


5 . 1


5 .1


5.-l


5.,1


5., t


Larval andYoun-q-of-the-Year White 

SturgeonDiet 
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TABt-E 2. F-ood habils

of 

lar\al 

ind 

ilrung 

oflhe-year $hite sturgeon

(by 

month)collected fron the alohnbia ltiler do$n


\rrea'n fromt sonne\. ' ille Dam.1990 andl99l.


June Juh 

n= 6 , 1 

n= 88 

Number Frequency: NuJrber Frequenc) 

("n) 

t+) 

(X) 

ll,) 

,A.ugust Scpl/Oclober Olerall


= 3 1 

n= 20 n= 103


Numbef Frequenc) Number Frequenc) Numbef Ffequenc,\'


(fi.) 

lr'71) 

(iL) (7) 

(.q) (.i,)


Oligochaeta 

tslva1\'ia 

Ram(lL0qurulturu\


SPP. 

Cotophiuhi spp. 

C]clopoida 

Ceratopogonidae


Diprcralarlac


and

pupac 

13.6 

Ephemeroptera 0.2 

Henipterr 

tmply stomrchs i.6 

with 

yolk

sac 20.1 

<0.1 3 .2 

1.5 58.1 

0.2 

12.9 

87.1 100.0 

03  9.1 

0.1 9.1 

2. t  5 1. 6 

1.9 11.1 

<0.1 

3 .1 

0.0 

0.0 

<0.1 

5 .0 

0.3 35.0 

0.1 10.0 

0.5 

'15.0 

0.

r 20.0 

96.8 100.0 

4.2 10.0 

1.1 

55 .0 

<0.1 10.0 

<0.1 5.0 

0.0 

0.0 

<0.1 0.6


0.1 5 .6


0.2 1.,1


1.9 23 .0


0.3 

r0. l


8-r.1 83.7


0. 1 28


5..1 20.8


,1.1 '11.0


1.1 

65.2


<0.1 

t . ]


<0.1 1.1


<0.1 0.6


2.5


9.8


0.1 

0.1 

1. 2 

31. 0 

'7.1


1.0 

10.0 

68.0 

30.0 

22.0 

52.0 

2.0 

i).5 

1. 3 

0.3 

57.2 

0.2 

t '7.2 

1,t.9 

d.:r 

) .6 

169 

6.5 

83 . I 

2.6 

21.',l 

53 .2 

68.8 

-1.5 

8.0 

* 

Frequenc]of  occufrence


TABLE L Food habir\ of 

!oung-of-the-yeaf 

\rhite sturgeon 

(bf 

nonlh) collecled iiom lhe Colulnbi.rRi!er  upstrc.rn liom


Bonneville Dam.1989 throush1991.


Jul! 

August Sept/Octobef 

n= 3 8 n= 76 n= 3 5


NuDrbefFfequency* Nunber Frequenc) Nunber frequenc""' 

FoodT!  

pe 

(:.\ 

) 

( q ) 

iE) 

(',,) 

('i,) 

11,) 

(' i)


O!erall


Number Frequency


C)ligochacla


Bivalvir r


|\"eotn|sistnen:edis

RatnelL0rdnnntu\ \pp.


Cladocera


Cl,,-cl0poida


CeratopogonidaehNae

Drplcrr larrac 

|1nd

pupac

Ephcnlcrcptcril


Flnrptillomach!


\\ith yolk

sac


<u.l 

(). ' l


0.

I 

l. . l


6.9 33 .1


1.1 32. ,1


90.9 

9E.0


0.1 10.1


0.1 2.1


<0.1 

4.1


0.5 18.1


<0.1 0.?


<ri. | 

0.7


0.1


0.0


3 .8


2.8


85 .1


0.,1


1.0


).6


u.t)


29.1


16.2


97.3


5..1


t . l


21.3


2.9


1. 2


95 . r


0.3


<0.1


0.0


21.0


36.8


9t .7


1,t .5


1.1


13 .2


<0.1


0.2


10.8


0.8


87.8


<0.1


0.1


<0.1


0.0


0.0


2.9


1,1.3


62.9


'10.0


97.1


5 .7


2.9


22.9


) .9


2.r)


F f equenL] , , f  

, , ( (u, r enf e
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E


E


ctt


c


-9


E


.!


t

o


o

o


l: :


r 2=45 .60/o; P<0.0001


'100


150

o t


.[n: 

a


50 200


hadthehighest

percent

numberand

percent

fte 

quency 

of occurrence 

in larvae 

and

YOY $'hite


sturgconstomachseachmonth in fish sampled


downstream 

fiom BonncvillcDamandin theres-

err,oirs

(Tables

2 and 3). 

Do$,nstreamfrom


BonnevilleDam. the

proportion

of thedietcom-

posed

ol Coroythiun? spp.

increascd cachmonlh.


andCorophiuntspp.werefound in l00o/cof the


stolnachs 

trom August

throughSeptember/Octo-

bcr 

(Table

2). In thereservoirs.Cotrphiun spp.


u'erefbundin > 

97%

of thefishexamined in all 

lnonths 

(Table 

3).

The Iength

of Coropilarr spp. 

eaten dorvnstream fronrBonnevilleDamincreased 

signilicantly 

withincreasing fishlength 

(rr= 

45.6%. 

P<0.0001)(Figure 2).TheC./r ' .rrlirm spp. eaten

by 

\\"hite

sturgeonrvere

primarily 

C. salnoni.s- 

allhoughC. .yiricone werealsoconsuned. 

Meanstomach fullness\aluesranged liom:l.l 

(26-50% 

full)inJune ro5.1

(50 

75%tull)inAugusr 

downstrcam 

frorrBonncvillc Dam.avcraging,1.5 

in this reach 

(Table 

l;. In the reservolrs.mean 

stonrach 

tullness ranged tiom 

5.3to5 .4.averrg- 

ing5 .'1. 

a


a 

a


3


Sturgeon 

length

(mm)


Iigure 2. Ihe relrtionshipbet\ieenthelength

(lnnt 

of CrlqrTrtr spp.fbundin lfflal and 

)oung 

01:the

year

$hite


nurgeon stonach\ and 

$hilc 

srurgconlolal 

lcngth 

tn ) 

do$nstrca 

iio Bonncr'illc Da 

. 

1990

and


1991.


Discussion


Corophirm spp.wercthedominant 

prey

consumed


by 

larval

and

YOY white

sturgeon captured 

trom


both

impounded andfree-flowing sections ofthe


ColumbiaRiver during this study.andwereim-

pofiart 

in thedietof  first feedingfish. Motality


of larval fish is often 

greatest 

during the

period


oftransitionfrom endogenous toexogenous feed


ing 

(Hjo 

l926). It is unknown

rl,hen

"inevers


ible stan'ation"orthe

"point

of no retum" 

(May


197:l)

occurs

tor larval white 

sturgeonthat are


dcprivcd

of 

iirod.Exogcnous fccding

gcncrally


begins 8to l,l days 

post-hatch. 

depending onwater


temperatures 

(Conte 

et al. 1988). Posryolk-sac


larval white sturgeonnetamorphoseinto 

juve-

nileswithafullcompliment  of finrays andscutes


after about25 to 30 days

(authors,

unpublished


data).During thistime, fish actiyelyfeedon the


substrrte, butthgydo 

nothavg

complete st! 'im-

mingcapabilitics. Pricgcl 

(1970)

fbundthatlar-

val wallcyc 

(Sti:.ostedion 

vitreutnritreutn) \\tcra


dcpcndcnt on sufficicntcurrcnts to carrythem


downrivcr toarcas withsuitablc foodwithinthree


Larval

and

Young-of-the-Year White

Sturgeon 

Diet
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to llvedaysof hatch. 

If dr,ervclocities 

werenol


sufTicient. 

their 

yolks 

were 

depleted

prior 

to


entelrnE hrhir r r

\uiruhlc 

for r h. . ir 

pr imr r r

pre5.


andthey

starved. Presunrably, 

lalvalwhitcstur-

geon

would

lare

sinrilallyif appropriate 

foodis


not

available atthconset 

of exogenous feeding.


C, 'a4t f ii1na,py 

r tere 

ulro

rhe 

rnr r , r inrpnr lllt


pr . \ 

l, \r

iu\er ile

rnJ 

'uh-r rdult 

\\hil. 

. r r r r !eL,n


collected do\\'nstrean 

from Bonneville 

Dam in


Lhc 

ColumbiaRiver'(Muir

etal . 1988.McCabe


etal.1993) andforYOY 

u hitcsturgeon

collected

in the

SanJoaquin River 

Caliibmia 

(Schreiber


1962). Thc

dietsof YOY forother

sturgeonspc-

ciesvaq'  from 

primarily 

prel' 

of 

benthicorigin


to 

planktonic 

origin

(Kasumvan 

andKazhlayer,


1993.Ross

andBennctt1997). 

Posr-larvallake

sturgeon 

(Acrperr.rer'fr/r.,c-rcr:ls) 

l'ccl 

primadly 

on


cladoccrans 

anddipteran larlae 

in a 

Wisconsin


lake

(Kempingcr

1996). 

Cladocerans 

anddipteran


larvacwere

alsoeaten

by 

white 

stulgeonlarvae


inor r r . tuJl. hutuere

nolIhc

preJulllinrnl 

f r r ) .


Food

habitstudies 

of larger uhitc sturgeon

have

lbund

thatthedielar)irnponeurce 

offish andlarger


lnvertcbrates increases 

rviLh increasing 

lish sizc


(Semakula 

1963.Radtke

l966. Scmakula

and

Larkin 1968.McKechnie 

andFenner 

l97l 

).


Theavaihbility

of Corr4rlrirn 

spp. could

play


a

key

roleinthesurvival 

oflarval andYOY 

white


slurgeon 

in theColumbir

Rivelandcould

possi-

bly explain

the apparenl

poor 

survivalof  larvae


rnd YOY in some

SnakeandColuntbia

River


rcsenoirs

thatapparently have

successflilspawning

but

poorrecruitmcnt 

(Parsley 

andBcckman1994).


Dorvnstrcanr 

liom Bonneville Dam.

YOY whirc


stulgeonwcrc 

captured 

pdnarily 

betweenRKm


'15 

and166,with few 

collected in the

68km of


riverimnediatelv

downstrean 

fron Bonneville


Dan atRKm 23.1 

(McCabc

andTracy

199'1).Thcl

werefbundprimarily

on sandsubslrates.which

arethe

prcdominant 

subslratcs in 

thelowerCo-

lumbia

Riverdou,nstream fiom 

BonncvilleDam

andin Bonneville 

Rescrvoir 

(Parsley 

andBccknran


199:t). 

Sturgeon 

prefer

sandy 

bottons.whcrc

thev


canleed

efticientl,v using

their

ventral

barbcls

and

protrusible 

mouthstosuck

prcy

fiom 

thesubstrate:


theva!oiclvegetation. 

uncvcn substates. 

andsilt


(Lerin 

1988. 

SbikinandBibikov 19ii8).


White

slurgeon 

sparvning inthc

ColumbiaRiver


system occurs during

highllowsthat

disperseeggs

andlarvacdownstreatn. 

Brannon

et al. 

(1985)


repofiedthatwhite

sturgeon larvacheld

in aquaria


swamup in the

watercolunn fbr 

abouta l'ivc-

day

period 

after hatching. then

seftled tothe

bot-

tomwhere

theystayed if fbod

was

prescnt.

Iflbod

$asnot fbund, 

larvac 

again swamlothe

sudace.


This

behavior wouldinclease 

thcir

downstream


displaccment 

andis thought 

to bea mechanism


lbr

dispersal tosuitable 

babitats. Nilo

etal.

(l997)


suggestcd 

thatlake sturgcon

year-class

strcngth

in the

SaintLarvrencc River*as 

dctcrnrined

in

thefirlt 

fewmonths 

of 

Iife.

andthat

climaticand

hydrological 

conditions 

inJune,  whileIan'ae

werc

dispersing from

spawning 

grounds

l:urdexogcnous

feeding

began. rverethc

criticalelements.

Stevens

andMiller

(1970) 

tbund

adirect  lelationship

bc-

twecnriver

tlow andwhite

and

green

sturgeon


(4. 

medirostris) larval

abuldancc in 

theSacra-

nel]to San Joaquin 

l)elta.Califomia

althoughrivcr

flownal have influenced 

their

samplingelllciencv

to somc

degree.


Thclr r r r l 

rn, . i 

'm. r llc' r 

YOYuhir<

sturg. . , 'n


examined

in this studl 

selectedthc smallest


Corophiunspp.This*ould  

be 

expectedsince

sturgcon larvae

are 

-eape-limited 

andunable

to

handle

larger

prcy.

The 

springandcarly 

summer


timingof  

whitc 

sturgeon larvac

coincides

rvith

the

prescnce 

ofjuvenile Corophiun

spp.in the


sizerange

useable by larvae. 

Althoughlittle 

is


knorln 

aboutCoro2,4lrirr 

spp.

populations

in the


Columhiu Rircr .

e.pecir llrir t

re.er \oir . . nr , , \l


populations 

studicd have produced 

oft'sp.ing

twice

yearly 

inspring 

andfall

(Higlcy

eral.l984) .The


distibution 

anddetsity of 

Corcplriirnr spp.

popu-

lalions

arerelated toscdiment  

size. andtheir

abut


dancewould

rnostlikely \'ffy 

throughout

theres


ervolrs and 

downstreamfront Bonneville 

Dam


(Higlcy 

etal.198:1 . McCabe 

etal.1997) .Reser

voirs 

typically 

changefiom co;rrse

sedimentor


cobblcin 

their upperrcaches 

to llne sancl 

or silt


clownstream 

(Vannote 

etal.1980) . Thcretbre,

the

degree to whichwhite

sturgeon larvae

success

fully 

dispcrse

to suitablehabirats

could be dc-

pendent

on the magnitudcof 

spring flows. 

the


el1ect ofchannel morphometry 

onvclocities

within

eachrescrvoir. 

andtheleugth

andsedimentchar-

acteristics 

of each rcservoir.


As 

post-larval 

size

(espccially 

rnouth gapc)

and


srvimming perfomtance 

increase. 

thc range

of


suitable 

foodsizes and

typesincreascs

(BIaxter

lg6ql. 

Rrpid 

pr, 

\!\ 

lh

tiorn

lhelarr ll 

'rr!e 

jncrer.c.


srvimnring pertbrmance 

anddecreases

prcdation

dskand

size-related vulncr;ibility 

to

predalors

in

bloater 

(Coregonus 

ior.l) 

(Rice 

et al. 1997).


'10
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Swinrrning speecl 

(sustained 

andburst)increases

u,ithlarvallength,

giving 

largerlanae anadvar 

tagetocapture 

fix)d

oravoid

predation 

(MilJer 

et

al. l98E).Sunival of shipedbass lan,ae

(M.)r-t.,nc 

.sardllll.r) wasrclltcd  to 

prcy 

availability. with

greatest

mortalit)' occuning wher endogenous 

energysources 

(yolk 

andoil)  wereexhausted 

(Eldridge 

etal. 

1 

913 

| 

). 

Species 

havinglarger lrr-

!ac! suchas

\\,hile

slurgeon, nay havea longer 

uindow 

tolind 

prey, 

duetotheir

relatively 

large

sizcand trlaillble energyreser\es. This could 

increase 

survival

in 

environments 

whereprel 

availabilitfis

patchy 

(Millcr 

ctal .1988) . 

Sturgcon 

havchighfccunclity, withwhilcstur- 

geoni

n thelower  Colun.rbia River tbund to 

pro 

duceliom 98,200to 699.000eggs

per 

female 

(Dcv)rc 

cl al.1995) . $ith 

porcntially 

c\'cnnorc 

eggs

produced

by theIargest  spa$,ners 

with 

esti- 

mates ashighirs.1.7 rrillion eggs 

pelfemale

(Mo1le 

1976). Therelbre, substaDtial mofiality duringthe 

egg and

lrr\'al 

stages 

is 

expected. 

Miller 

iind 

Bcckman 

(19961 

observcd 

u,hite

slurgeon eggs

in thestonachsoftbur conmon lish species col

lected downstrelmtiornThc Dallcs. 

John

Day. 

ard McNary Dams iD the Columbia River.Al 

thoughno larvacor YOY $crc lbundin thcsc 

predator

stoDachsdudng their study.their saln-

pling 

occurred

immediately 

downstream 

from

spa*ningarcasfrom whichmosllarvac

would


har,e alreadybeendisplaced. Some

predation 

far

therdownstrerm duringthis

lite 

stage 

\lould 

be 

likely.Andels 

(1996) 

repofied thata substantial 

number

of 

naturally

produced 

$'hite

stlrrgeon eggs

collectedfrom theKootenaiRiver.Idahoduling 

199.1and 

1995. were recorded fiom

stomach con-

tentsof 

nat ivc

prcdatory 

f ishcs. Andcrs

and 

Richards

(

1996)repofiedfinding onewhite stur- 

geon

larvaeir  the stomachof a northerD

pike- 

minnow,Pnc/roclle ilusoregonettsis.
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In 

this

stud).larval


rnd

YOY 

white
sturgeon


dietsfrom adjacent impoundedandlicc-llowing


sections of theColumbia 

Rir,er 

weresimilarand


no evidenceof larval stan'ationras found.Thc


fishrvere sarnpled from

rreasthatcunentlysup-

pofi 

healthy

populations 

of whitesturgcon. Thus,


lffval stluvation n]aynotbeadeteminantof 

,vear-

class strength 

in 

these areas. Captudng sta ing


or dead larralwhitcsturgcon in reservoirs lack-

ilg robust

populations rvould

bedifficult because


thel 

uould 

mostlikcly alrcadlbcscavenged

or


preyed

upon.In rcsel1 oirsthatcontail adultwhite


slurgcon. but lackYOY andjuveniles, 

determin-

ing if suitable foodresources exist for survilal


ofpost 

yolk 

sac lu-r'ae 

would

bealogicalresearch


direction. Inreservoirs found lrcking

suitab)e lbod


lcsourccs to supporl carlysturgcon lite stiiges,


m. r r rJ! lcrnf nt r , llir rn. 

lr ,

enhrnie 

uhite

. lt t r !e, rn


populations 

shoulcl bcconsidcrcd,  including 

the


rclcasc 

ol olclerjuvenile 

hatcherv tish

orsupple-

nrentation 

witholder 

juveniles 

collected elservhele.


Older 

\\"hite

sturgeonwould be ableto utilize a


widervariety of foodilems.Relcascs wouldneed


1() bcmadcin suitablc locations within

each 

res-

crvoirandatasizcsutflcicnt to 

utilizeavailable


lbodrcsourccs.
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