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Diet of First-Feeding Larval and Young-of-the-Year White Sturgeon
in the Lower Columbia River

Abstract
In some Srrkc and Cohnnbia River reser\oils. adull $'hite stLrrgeon (,4.tf.,nseI nutnoituDut\) ne common but fe\'.iu\ enile fish
are lbund. jndicating a lack of sprwning succcss or poor sun ival of lar!.re. ln contralt. recruinnent ol l'oung-of'the ]ear \ilitc
\turgcon to juvenile and adult st.rgcs i\ sLrccessf l in the unimpoundcd Colunrbia I{iler dolvnstre.rm of Bonne!ill. Danr. Thc

r\'ail,rbihtr'a.d siTe ofprefered pre] during lhc period $hen \\,hite nurgeon larvac begin exogenou\ ftedirg could be an impor
tant de teminanl of ,vear-c hss strength. To crplore th is issue. $'e exaniled th. dict conrposition of 3 51 lrrv l and ) ourg L)1: lhc

lear whrre sturgeon collcclcd fron 1989 drfough 1991 i. lhe loq'ef Colunbia Riler Samplcs rcrc collected do$,nstrern tiom
Uonne\ i l le  Dam.rnd upslrca f rom the d.Lnl  rn Bome\ i l lc  andThe Dal les Re\eNoirs.  f ish thal  rangcd in s iTe f rom l5 to 290 mnr
i. roral length fed prinrrily on ganmarid amphipods (C.,,r"&tr,r spp.) during rll nronlhs. This dicl itc became increasingl)
inrporranr to .rll sizes ol whirc siurgeon examined rs the) gr.w. Thc length of airr.rpilrn spp. exlci b) larval and \'oung-of-the-

lear $hite \turgeon incrca\cd $irh increasing fish leng$ (r = ,15.6ili. P < 0.0001). Copepods (C,'-clopoida). Ceratopogonidre
larvae. and Diptera pupac a.d lan ae (pfimaril)- chircnomids) $erc also con\umed. e\peciall] al thc onsc! ofexogenous l'eeding.
A s m a l l p e r c e n r a g c o l $ h i t e s t u r g e o n $ e r e i b u n d $ i f i c m p t ! s t o m a c h s d u r i n g J u n e ( 1 . 6 % d o $ n s t r e a ' n f r o m t s o n n e ! i l l e D a m )
and Jul] (1.5? do$nslrcam and 2.6L in rhe rcserloirs). I)iets of lafval and young oi:lhc )car whiie stLrrgeon lion bolh im

lmunded .rnd tiee ilo$ing scctions ofthe Columbiu Ri\cr $crc similar and $e fbund no c\ idcncc of lan al stanaiion in the afeas

in\estigated. afeas currcntly supporling health) rhite sturgeon popul|1lions.

lntroduction

Construction ol dams along thc Columbia ald
Snake Rivers has l'ragnented populations ofwhiLe
sturgeon, Ac?.rA.,r t r dn I no11 I q J1 u s. The pop\tIa
tion of white sturgeon in thc uninpounded Co-
lunbia River dorvnstrcam fron Bonnevil le Dam
is culTently robusl and supports substantial spofi
and comnercial f lsheries (Dcvore et al. l995).
However, upstream from Bonnevil le Dam popu
lation levels vary, vith sonle reservoirs sup-
porting relativell- large populations rnd oth-
ers having vcry few white sturgeon (Cochnauel
e t  a l .  1985,  Beamesder le r  c l  a l .  1995.  Anders
and Richards 1996). [n sone reservoirs, adult
white sturgeon are common but fcw juvenile
fish are fbund, indicating a lack of spawning
\ucccss or poor survival ol larvae (Cochnauer
et al. 1985, Beamcsderfer et al. 1995). In thc
three reservoirs above Bonnevil le Dant, succes
sivc year-class failures and poor recruitment to

young-oi'-the-year have been tbund (Parslcy and
Bcckman 199.1).

For many lish specics. year-class strength is
largely dependent on larval survival (Houde 1987.
Miller et al. 19813). The two rnajor causes of lar-
val mortality in nitture arc starvation and preda-
tion. andthese are most likcly intenelated (Hunter
1981. Houde 1987). The availabil ity and size of
pfef'errcd prey at the onset of exogenous Iccding
could be an impofiant determinant ol $hite stur
gcon year class strength in thc Columbia River.
If insufficient adequately-sized prcy are available,
growthlates would be reducccland nortality would
be increased due to greatcr vulnerability to pre
dation and starvation. The ob.jective of our study
was to describe the diet composjtion of exog-
enously feeding white sturgeon larvac and young-
of-the-year collected downstrcam from Bonneville
Dam and those collected upstream in lhe reser
voirs created by Bonneville and Thc Dalles Dams.
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Methods

F sh  Co l lec t ion

All larval and young-of the ycar (YOY) whirc
slurgcon exarnined in this study were captured with
trarvls tlshed on the botton. In the unimpounded
reach downstream fronr Bonnevillc Dam (Fig
ure l), the National Marine Fisheries Scrvice lished
a 3.(lm beam tm$1or a 7.9-m semiba]Lxrn shrinp
tr!r$'l liorn late June through October 1990. and
trom late Junc through September 199l lMcCabe
and Tracv 199:l). In Bonnevil le and The Dalles
Rescrvoirs. U.S. Fish and Wildlife Scrvice (now
thc U.S. Geological Sur\,ev) f ishccl either a 6.9-
nr high-rise trawl or a 3.0 rn beatn trawl to cap-
ture larval and YOY white sturgcon from July
through October 1989 and 1990 (Parsley er al.
1993). Thc trawls were to\\,ed upstrean] along the
bottom. for 2 to 20 minutes pcr set fbr the beam
trawl and 5 to l5 minutes for the shrimp and high-
rise trawls. lnfonnation on abundances of col-
lected white sturyeon eggs, larvae. andjuvenilcs,
and their relation to water depth. f low, subslratc
tlpc. and other l'actors are reportcd by Mccabe
ard Tracy (199.1) ard Parsley et al. (1993).

Whilc sturgeon larvae were collccted down-
strean from Bonnevil le Dant from River Kilo-
ineter (RKm) .+5 to 232 fiom May ftrough late
July. a distribulion that suggestcd wide dispcrsal
after hatching (McCabc and Tracy 1994). Yourg
oi'-the-vear white sturgeon wcre collected fiom
Junc through Octobcr downstleatn fiom Bonneville
Dam bctween RKm,15 and 2ll (Figure l). Up-
stream from Bonneville Dant (RKm 23,1). young
of-thc-yeat were collected tiom July through
October from RKm 2,12 in Bonneville Rcservoir.
lo  RKrn  l - l . l  i n  The Du l le :  Rcscr ro i r

Stomach Ana ysis

Larval and YOY white sturgeon were measured
(total lcngth) in the ficld. placed in a.17r buff-
ered lbrmaldehyde solution. and later tfansfcrred
to vials containing 707c ethanol for storrge. Af
Lcr weighing each lish. we rentoved its storniich
surgically and examincd the contents using a l0X
binocular dissecting rnicroscope. Food itcnts wer.e
identil ied to thc lowest practical taxon (usually
spccies). but groupcd at a higher taxonomic levcl
fbr analvsis. The percent licquency oi occurrence
and percent numbcrs ofeach lbod category wcrc
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turcd iar  lbod h.Lbi ts anal ! i is  l l .om 1989 through l99l .
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then calculatcd. Wcights of individual tbod items
\\'ere rot tnken because oftheir snall sizcs. Data
u'crc slrati i iccl by month (rvith Septernber and
October conbined) and by area (upstream and
downslream lion Bonnevil le Danr).

()orop lti tu n spp. l.gtnnmarid amphipods) lbund
in stomachs of f ish capturcd downstrenm fronr
Bonneville Dam wele neasured to the nearest 0.1
mm (cxcludin-s antennle) using a lens mrcrome
ter. and a mean length ol C'oi-r4rlrl ,r spp. con-
surrrcd l l,as calculatecl t it elch fish. The relation-
ship betrveenfish lergth and abr.)phirr,? spp.length
\ \  i r \  Ih (  n  !  \ f l r , r (d  u . i r !  l i IeJ r  re l re \ \ ion .

A nrean stomach lirlhess value (Tery 1977)
ranging l iom one (empty) to seven (disteDded)
was calculated lbr cach month. Although subjec-
ti!e. this meirsure provided a usell l, qualitative
ildication of feecling succcss.

Results

.A  l , ' r r l  r r l ' . t51  l r r r ru l  rnJ  YOY uh i te  s r r r rgcon
slomachs wcrc cxamincd: 203 tiom fish captured
do\\"nstream from Bonneville Dan, and 1.19 fiom
fish capturcd in Bonnevil le and The Dalles Res
ervoirs (Table l). There was littlc difltrcncc in
dicl bctwccn vears. so the vears were combined
lbr this arall'sis. Since fe*' fish wcrc sanrpled
liom The Dalles Resenoir (l l1 and theil diet was
similar to those fiorn Bonnevil le Resenoir, the
data from the two rcscrvoirs were also combined.
Fish ranged in size fron 15 to 290 mn in lcngth.
with the average length incrcasing cach month.

During Junc. 20.3% of the tish sampled down
slcam fiom Bonneville Dam contained some yolk,
a proportion that declined to 87. duringJuly (Tablc
2). Enrpty stomachs $,ere lburd in I.6{ (l) of
the fish exarnined during June and:1.5*' (.1) dur-
ing July (Table 2). No yolk sacs or ernpt) stom-
achs *ere found in fish coliected tiom August
through October downstream lron Bonnevil le
Dam. [n Bonnevil le and The Dalles Resen'oirs.
no fish were sampled in June and no fish with
yolk sacs u"ere sampled during any month (Tablc
3). Empty stonachs \\"ere found in 2.6% ( 1) of
the  l i rh  s lmp led  dur ing  Ju l5  in  lhc .c  r . ' : i  r \ r ' i r \ .
while no empty stomachs nere fbund tiom Au
gust through October.

The shortest larval whitc sturgeon exhibit ing
exogenous feeding in $is stud) were 2l rnm in
length. One 21 mm llshcapturcd downstream lionr
Bonnevil le Dan conlaincd yolk m terial andex
ogenous lbod. The smallest t ish containing ex
ogenous tbod and no yolk was also 21 mm in
length. Fish sti l l  containing yolk nri itefial ranged
fiom 15 to 22 mm in lcngth. All larvae lbund with
empty slomachs and no volk ranged 1iom 20 to
22 rrm in lcn-qth. No enrpty stomachs rvere found
in l ish > 22 Inm in lcngth.

First-teeding white sturgeon (thosc captured
during June and July) consumed Coropltiunt
spp.. copepods (Cyclopoida). Ceratopogonidac
lafvre. and Diptera pupae and larvae (primarily
chironomids). Other food items werc catcn. but
less flequently (Tables 2 and 3). Corophinn spp.

TABLE L Lengthsand\reiphtsof lar \a land\oung oi  thc ycar $hi lc  s lurget)n saDrpled erLch month f r l rm l9S9through l99l  in
the Columbia Ri !ef .  Slomach l_ul lnes\  \a lucs rangcd l iour onc (enlpt) )  10 se\en (d i \ tended).  Standard enors arc in
prLrentheses.

\  I lean L. lgth (m ) M.rn $ e i lbr  ( !J Nlean \Iomach fulllless

Do\rn\ t rerLnl  f rom tsonnevi l le l )am

J u h

Augusi

Scpt/Ocr

O!cral l

Jul , r

Sept/Oct

O!cra11

25.9 ((1.71)

l8. l  (2.1E)

1 1 5 . 8  t 6 . l l )

1 0 8 . 1  ( 1 1  l l )

63.2 (-1.17)

5 1 . 1 ( 3 . 5 0 )

101 .6  ( ] . 79 )

l i t  Ll i  r7..16r

108.8 (.1.65)

0 .1  0 .0  r l

,1.6 (-1.05)

7 . 3  ( 1 . l 5 )

r7.8 (:1.611

6  9  r  1 .96 )

r . 2  ( ) . r  r )
7.1 (0.8,1)

31.6 (.159)

l 2 . l  d . 5 5 )

6-1

88

3 l

t0

t0l

l 8

76

r5

Lrp. f i r . rm f ronr B.nne\  l lc  l ) r r  L

.1.1

5 . 1

5 .1

5.- l

5.,1

5.,t
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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 f rom tsonne\. ' i l le  Dam. 1990 and l99l .

June Juh
n = 6 , 1  n = 8 8

Number Frequency: NuJrber Frequenc)
("n) t+) (X) l l , )

,A.ugust Scpl/Oclober Olerall
= 3 1  n = 2 0  n = 1 0 3

Numbef Frequenc) Number Frequenc) Numbef Ffequenc,\'
(fi.) lr'71) (iL) (7) (.q) (.i,)

Ol igochaeta

tslva1\'ia

Ram(lL0qurul turu\
SPP.

Cotophiuhi spp.

C]c lopoida

Ceratopogonidae

Diprcra larlac
and pupac 13.6

Ephemeroptera 0.2

Henipterr

tmply stomrchs i .6

wi th yolk sac 20.1

<0 .1  3 .2

1 .5  58 .1

0 .2  12 .9

87.1 100.0

0  3  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  2 8

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

3 1 . 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

1 6 9

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.r Ri!er upstrc.rn liom
Bonnevi l le Dam. 1989 throush 1991.

Jul! August Sept/Octobef
n = 3 8  n = 7 6  n = 3 5

NuDrbef Ffequency* Nunber Frequenc) Nunber frequenc""'
Food T! pe (:.\ ) ( q ) i E ) (',,) ('i,) 11,) ( ' i )

O!eral l

Number Frequency

C)ligochacla

Bivalv i r r

|\"eotn|sis tnen:edis

RatnelL0rdnnntu\ \pp.

Cladocera

Cl,,-cl0poida

Ceratopogonidae hNae

Drplcrr larrac |1nd pupac

Ephcnlcrcptcril

Flnrpti llomach!

\ \ i th 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

9 t . 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 e q u e n L ] , , f  , , ( ( u , r e n f e
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had the highest percent number and percent fte
quency of occurrence in larvae and YOY $'hite
sturgcon stomachs each month in fish sampled
downstream fiom Bonncvillc Dam and in the res-
err,oirs (Tables 2 and 3). Do$,nstream from
Bonneville Dam. the proportion of the diet com-
posed ol Coroythiun? spp. increascd cach monlh.
and Corophiunt spp. were found in l00o/c of the
stolnachs trom August through September/Octo-
bcr (Table 2). In the reservoirs. Cotrphiun spp.
u'ere fbund in > 97% of the fish examined in all
lnonths (Table 3). The Iength of Coropilarr spp.
eaten dorvnstream fronr Bonneville Dam increased
signilicantly with increasing fish length (rr = 45.6%.
P < 0.0001)(Figure 2). The C./r '.rrl irm spp. eaten
by \\"hite sturgeon rvere primarily C. salnoni.s-
allhough C. .yiricone were also consuned.

Mean stomach fullness \alues ranged liom:l.l
(26-50% full) in June ro 5.1 (50 75% tull) inAugusr
downstrcam frorr Bonncvil lc Dam. avcraging,1.5
in this reach (Table l;. In the reservolrs. mean
stonrach tullness ranged tiom 5.3 to 5.4. averrg-
ing 5.'1.

a
aa

3

Sturgeon length (mm)
Iigure 2. Ihe relrtionship bet\i een the length (lnnt of CrlqrTrtr spp. fbund in lfflal and )oung 01:the year $hite

nurgeon stonach\ and $hilc srurgcon lolal lcngth tn ) do$nstrca iio Bonncr'illc Da . 1990 and
1 9 9 1 .

Discussion

Corophirm spp. werc the dominant prey consumed
by larval and YOY white sturgeon captured trom
both impounded and free-flowing sections ofthe
Columbia River during this study. and were im-
pofiart in the diet of first feeding fish. Motality
of larval fish is often greatest during the period
oftransition from endogenous to exogenous feed
ing (Hjo l926). It is unknown rl,hen "inevers

ible stan'ation" or the "point of no retum" (May
197:l) occurs tor larval white sturgeon that are
dcprivcd of i irod. Exogcnous fccding gcncrally
begins 8 to l,l days post-hatch. depending on water
temperatures (Conte et al. 1988). Posryolk-sac
larval white sturgeon netamorphose into juve-
niles with a full compliment of f in rays and scutes
after about 25 to 30 days (authors, unpublished
data). During this time, fish actiyely feed on the
substrrte, but thgy do not havg complete st! ' im-
ming capabil it ics. Pricgcl (1970) fbund that lar-
val wallcyc (Sti:.ostedion vitreutn ritreutn) \\tcra
dcpcndcnt on sufficicnt currcnts to carry them
downrivcr to arcas with suitablc food within three

Larval and Young-of-the-Year White Sturgeon Diet 29



to l lve days of hatch. If dr,er vclocities were nol
sufTicient. their yolks were depleted prior to
ente l rnE hrh i r r r  \u i ruh lc  fo r  rh . . i r  p r imr r r  p re5 .
and they starved. Presunrably, lalval whitc stur-
geon would lare sinri lally if appropriate food is
not available at thc onset of exogenous feeding.

C, 'a4 t f i i1na ,py  r te re  u l ro  rhe  rn r r , r  in rpnr l l l t
p r . \  l , \ r  iu \e r i le  rnJ  'uh- r rdu l t  \ \h i l .  . r r r r !eL ,n
collected do\\ 'nstrean from Bonnevil le Dam in
Lhc Columbia River'(Muir et al. 1988. McCabe
et al. 1993) and for YOY u hitc sturgeon collected
in the San Joaquin River Cali ibmia (Schreiber
1962). Thc diets of YOY for other sturgeon spc-
cies vaq' from primarily prel' of benthic origin
to planktonic origin (Kasumvan and Kazhlayer,
1993. Ross and Bennctt 1997). Posr-larval lake
sturgeon (Acrperr.rer'fr/r.,c-rcr:ls) l'ccl primadly on
cladoccrans and dipteran larlae in a Wisconsin
lake (Kempingcr 1996). Cladocerans and dipteran
larvac were also eaten by white stulgeon larvae
in  o r r r . tuJ l .  hu t  uere  no l  Ihc  p reJu l l l i n rn l  f r r ) .
Food habit studies of larger uhitc sturgeon have
lbund that the dielar) irnponeurce offish and larger
lnvertcbrates increases rviLh increasing l ish sizc
(Semakula 1963. Radtke l966. Scmakula and
Larkin 1968. McKechnie and Fenner l97l ).

The avaihbil ity of Corr4rlrirn spp. could play
a key role in the survival of larval and YOY white
slurgeon in the Columbir Rivel and could possi-
bly explain the apparenl poor survival of larvae
rnd YOY in some Snake and Coluntbia River
rcsenoirs that apparently have successflil spawning
but poorrecruitmcnt (Parsley and Bcckman 1994).
Dorvnstrcanr l iom Bonnevil le Dam. YOY whirc
stulgeon wcrc captured pdnarily between RKm
'15 and 166, with few collected in the 68 km of
river imnediatelv downstrean fron Bonnevil le
Dan at RKm 23.1 (McCabc and Tracy 199'1). Thcl
were fbund primarily on sand subslrates. which
are the prcdominant subslratcs in the lower Co-
lumbia River dou,nstream fiom Bonncvil le Dam
and in Bonneville Rescrvoir (Parsley and Bccknran
199:t). Sturgeon prefer sandy bottons. whcrc thev
can leed efticientl,v using their ventral barbcls and
protrusible mouths to suck prcy fiom the substrate:
thev a!oicl vegetation. uncvcn substates. and silt
(Lerin 1988. Sbikin and Bibikov 19ii8).

White slurgeon sparvning in thc ColumbiaRiver
system occurs during high llows that disperse eggs
and larvac downstreatn. Brannon et al. (1985)
repofied that white sturgeon larvac held in aquaria

swam up in the water colunn fbr about a l ' ivc-
day period after hatching. then seftled to the bot-
tom where they stayed if fbod was prescnt. Iflbod
$as not fbund, larvac again swam lo the sudace.
This behavior would inclease thcir downstream
displaccment and is thought to be a mechanism
lbr dispersal to suitable babitats. Nilo et al. (l997)
suggestcd that lake sturgcon year-class strcngth
in the Saint Larvrencc River *as dctcrnrined in
the fir lt few months of I ife. and that climatic and
hydrological conditions in June, while Ian'ae werc
dispersing from spawning grounds l:urdexogcnous
feeding began. rvere thc critical elements. Stevens
and Miller (1970) tbund a direct lelationship bc-
twecn river t low and white and green sturgeon
(4. medirostris) larval abuldancc in the Sacra-
nel]to San Joaquin l)elta. Califomia although rivcr
flow nal have influenced their sampling elllciencv
to somc degree.

Thc  l r r r r l  rn , . i  'm. r l l c ' r  YOY uh i r<  s tu rg . . , 'n
examined in this studl selected thc smallest
Corophiun spp. This *ould be expected since
sturgcon larvae are -eape-limited and unable to
handle larger prcy. The spring and carly summer
timing of whitc sturgeon larvac coincides rvith
the prescnce ofjuvenile Corophiun spp. in the
size range useable by larvae. Although litt le is
knorln about Coro2,4lrirr spp. populations in the
Columhiu  R i rc r .  e .pec i r l l r  i r t  re .e r \o i r . .  n r , , \ l
populations studicd have produced oft'sp.ing twice
yearly in spring and fall (Higlcy er al. l984). The
distibution and detsity of Corcplriirnr spp. popu-
lalions are related to scdiment size. and their abut
dance would rnost likely \'ffy throughout the res
ervolrs and downstream front Bonneville Dam
(Higlcy et al. 198:1. McCabe et al. 1997). Reser
voirs typically change fiom co;rrse sediment or
cobblc in their upper rcaches to llne sancl or silt
clownstream (Vannote et al. 1980). Thcretbre, the
degree to which white sturgeon larvae success
fully dispcrse to suitable habirats could be dc-
pendent on the magnitudc of spring flows. the
el1ect of channel morphometry on vclocities within
each rescrvoir. and the leugth and sediment char-
acteristics of each rcservoir.

As post-larval size (espccially rnouth gapc) and
srvimming perfomtance increase. thc range of
suitable food sizes and types increascs (BIaxter
lg6ql. Rrpid pr, \!\ lh t iorn lhe larr l l  'rr!e jncrer.c.
srvimnring pertbrmance and decreases prcdation
dsk and size-related vulncr;ibil i ty to predalors in
bloater (Coregonus ior.l) (Rice et al. 1997).
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Swinrrning speecl (sustained and burst) increases
u,ith larval length, giving larger lanae an advar
tage to capture fix)d or avoid predation (MilJer et
al. l98E). Sunival of shiped bass lan,ae (M.)r-t.,nc
.sardll l l .r) was rclltcd to prcy availabil ity. with
greatest mortalit)' occuning wher endogenous
energy sources (yolk and oil) were exhausted
(Eldridge et al. 1 913 | ). Species having larger lrr-
!ac! such as \\,hile slurgeon, nay have a longer
uindow to l ind prey, due to their relatively large
sizc and trlail lble energy reser\es. This could
increase survival in environments where prel
availabil itf is patchy (Millcr ct al. 1988).

Sturgcon havc high fccunclity, with whilc stur-
geon in the lower Colun.rbia River tbund to pro
duce liom 98,200 to 699.000 eggs per female
(Dcv)rc cl al. 1995). $ith porcntially c\'cn norc
eggs produced by the Iargest spa$,ners with esti-
mates as high irs.1.7 rrillion eggs pelfemale (Mo1le
1976). Therelbre, substaDtial mofiality during the
egg and lrr\ 'al stages is expected. Miller i ind
Bcckman (19961 observcd u,hite slurgeon eggs
in the stonachs oftbur conmon lish species col
lected downstrelm tiorn Thc Dallcs. John Day.
ard McNary Dams iD the Columbia River. Al
though no larvac or YOY $crc lbund in thcsc
predator stoDachs dudng their study. their saln-
pling occurred immediately downstream from
spa*ning arcas from which mosl larvac would
har,e already been displaced. Some predation far
ther downstrerm during this l i te stage \lould be
likely. Andels (1996) repofied that a substantial
number of naturally produced $'hite stlrrgeon eggs
collected from the Kootenai River. Idaho duling
199.1and 1995. were recorded fiom stomach con-
ten ts  o f  na t ivc  p rcdatory  f i shcs .  Andcrs  and
Richards ( 1996) repofied finding one white stur-
geon larvae ir the stomach of a northerD pike-
minnow, Pn c/roclle i lus oregonettsis.
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