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ON THE EGGS OF LONGNOSE (CATOSTOMUS CATOSTOMUS)
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I Lakeshore Road, Ste. Anne-desFelleviee, Québec, HIX 3%9, Canada.

ABSTRACT

Lake whitefish (Coregonus clupeaformis) (rom e Gouln Reservoir, Québec, followed suckers
(Catosiomus catosiomus and C, commersond) ino their spawning stream and preyed on sucker eggs
The mambes of lake whilefish moving into the stream comelnted positively and slgnificantly with suckes
abundance, and lomach coplents of sampled fish were domintled by sucker eggs. Lake whitefish were
nol observed rooling in 1be gravel of 1he spawning areas where the eggs incabale, bul mther fed on the
large quantilies of sucker eggs in the dnll. Lake whalefish abundamce was nol correlaied with measures
al egg drill. All lske whilelish captured were atge [»350 mm lock length), and would probably have
matwred the following [all. Sucker g werne a predictable, enetgy nich lood which sould help lake
whitefish recover from overwinler sineas snd provide energetic nmenves for an eardy siarl o gonsd
develmpaneni.

Ke:r wirds: suckers, epq Ind.ltim, whilefish

1. INTRODURCTION

Fish eggs are a nutritioos and energetically rich ford source for telensts (Orians, Janzen 1974,
FitzGerald, Whoriskey 1992). Many fishes have shorl spawning seasons (Wootton 1984,
Wallerl =ial. 19%7), which resualis in their EEEs bl!il:ll available for Flmd:ﬂim anly d.l.n'lllh'i-el'lim:
periods. Despile this briel swilahility, predators prolft imemensel ¥ from l'u-lﬂn;unqp. Frank and
Leggett [1984) estimated thal up to 23% of ik anmisal growth of winler Dounder was denived from
feeding o the eggs of cxpelin during (he capelin’s one-manth spawning season. Egg predation can also
delermine the population sizes of cerainspecies (Orians, Janzen 1974 Hyail, Rin gler989),

Whike socker iE‘Wmﬂ amd Innpnu sucker (T, catariomes) are abundant in lakes
and rivers in Morthern Canads (Scotl, Crossmasn 973). During their spawning sesson, thoasands
of thess [iskes crowsd into Oowing water ansss whene they spawn over gravel (G e & 0 el al. 1966). In
the Gouin Reservoir system (Fig. 1), both sucker species use the outlet of Lac des Cing Milles for
spawning. During a three year investi gation of the spawning of the sudoen a1 this site, we noled thal
laje whitefish (Coregonsis clipeaformis]) conmimently moved into the stream with the spawning
suckers, appasently to fead on sucker eggs. Hees we describe this ege predation. Dur shysetives were bo:
1) document residency pattemns of lake whitelish in the owilel stream where the suckers spawmed, 2)

* Hinlogy aml Mamagement of Coregonid Fishes, Thomas M. Todd and Mimstow Lscymski [editors).
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determine the amount of eggs drifling in the stream which could be exten by whitefich, 3) analyes laks
whilefish siomach conbents 1o delesmine the dcgm: In which these fish fed on secker SPES, mnd 4)
recond hinlngi.»:ll characieristics frmm the lake whitefish which moved inlo the stream. Th:;uﬂz.' :s.pring
FIuI:-l: ol s Fm’l."idn: an coergy rich lpod source whick opuld aid Fall .1.|:||'.|.'11'L-n: lake whitefish o
ialure. We hypolhesized lhal the lake whitelish moving o the stresm would be polential adull
spawners, and thal more females ibhen males would frequent the site becsuse of the females” large
cnergetic investmen in gonads (M o rea w198l Lambert, Do ds o n 1990).

2. MATERIALS AND METHODS

The oatbel siream we shodied conmects Lac des E’lnq Milles with the Gowin Heservoir (Fig. l]-. The
stream Mows a inlal distapoe of abowt 2 km, and contains two areas of npi::ll. and b I::'ie poals.
Average depth was 1.5 m and subsimbe varied from boulders o sand depending on camend wvelocity.
Fish species which spaaned in this siream incl uded walboye (Stizosfedion witrewm |, nobern pike (Esar
fectuas), [allfish (Semotilus corporali) and the two sucker species. These (ishes were oaly preses in the
atream dunng thelr respective spawning seasons, and sockes numencslly dominsted the (Gsh
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Fig. 1. The stsly site on the outlet stream conrecling Lac des Cing Milles and Gowin Reservedr,
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Experimental gill nels {mencfilament, consirucled of B parels of 7.6 m length and 2 m depth each,
mesh sizes of 25, 38, 51, &3, Mo, 2, 127, amd 153 mm} ‘were fished [or 24-bh penods in the Haie du
Rouranguel &1 the stream s junclion wilh the Gasin Feservoir danng the spawnang season in 1986 (Fig.
1, Sation 1). In 987, gill mels were lished belore, doring and aller the sucker spawning period. This
permitted us w0 detect the timdng of the (st movements of suckers and lake whirelish to the stresm. To
quantify lake whitefish immigration and emigmtion to the sucker spawming area, & hag-way Imp was
Enstalled ni ibe downsiream entry of the :anrriu] site in 1986 and 1987 and checked |hi|‘:|r |:F|'g. 1.
Stalion I Installation of the two-way trap in 1986 ook Fﬂ.ll:: after the onset of lp.l'l#liﬂl’ p:rinl:l amd all
capihares of lake whilefish were made in the trap as llql left the siream bo return do the reservoir. In 197,
the trap was installed before sucker sprwnings commenced and fished throughoul the spavwning pericd.
Fish caught were measured (Tork length), sex was determined (rom secondary sexual characierislics
when possible, then released. Sabsamples of e leke whitelish were sscrilbced &t the (Fap al iMervali
ihroiuaghout the spawming pedod (or evalasiion of Bologicsl cherscierstic, The gl nets and iFap were
fished undll the sucker spawning season had berminated,

In 87, densitles of suckers and Iake white(lsh ai the spawning sile were determined by dipec
counis twice a day (in the morning between (630 and 08:3) and in the evening between 15:00 and
212041}, Four areas of approximately 5 m x 5 m were monltored (Fig, 1, Sites 1-8), We identified the
mumber of fish of all species present and wherne possible, their s,

The inlensily of spawning was determined in 1987 by settiing dnft oets {750 p mesh) af the sibes
where visual counts went made. Drill nets were emplied 51 12-h intervals snd egps were prossrved in
4% (ormatia, (hon quantilied volsmetneslly in the laboeatory, Theee 48-haur sets of the dill aet weee
made, on 20 May, 25 May and 30 May,

Ssomach contents were analysed from lake whitefish caught in the tap and gill nets. Length,
wn:'ighl. and sex were reconded for each fish, and the stomachs were preserved in 109% formslin for laler
mnalysis. The frequency of ocourrence of insect lnrvae, sudeer eggs, ather leleast eggs, and vegelation
debris in the diel were recorded. The number of emply siomachs was abo noled. ¥Volomelmic
determinations of ezch prey clegory were not done.

Moo-paramelnc melbods (Kendall's lau) were med 0 deperming correlations betaeen the
abndance of suckers and lake whirelish on the spawning sics, Standard i-teats wore performed 1o tesi
if Fish captured by the teo methods, and dusing the bwo years, were of similar size. Deviations of the
sex rutio from ] were tested with & chi-square fest.

3. RESULTS

Lake whilelish were present at the sucker spawning sile in 1986 and 1987, They
were first detecled in the gill nets at the entry o the river on 4 May, 1987. Lake
whitefish gill nel calches increased and remained high during sucker spawning
activity (Table 1). The trap calches, however, underestimate [ish abundance as both
lake whitefish and suckers succeeded in slipping under the wings of the net.

Both species of suckers spawned at all four siles observed. However, lake
whitefish were present only al the sile closest o the reservoir which was situaled at
I:hc end of a rapid. This site had a depth of about 0.5 m, a current velocity of 0.51 m -
s and a substrale composed of boulders and gravel. Lake whitelish were never
observed in the absence of suckers, and did not appear until sucker spawning had
actually started (Fig. 2). The daily number of lake whitelish present correlated
positively and significanily with sucker abundance (Kendall's tan = 0.40, P<0.001).
Sucker spawning intensily, as measured by egg drift data, peaked on May 28 while
lake whitelish numbers were highest on May 23 and May 28 (Fig. 2). Lake whirelsh
abundance did not correlate with drifting egg numbers (Kendall s tan, P>0.18).
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“Tabde I, Gill net and trapnet calches (number of Nish caught par 24-h), for lake whitefish and

suckers, in 1987
—
Daie Gl et Trapmwel
Whitefish Suckess Whitefish Swchkers

May 1-§ -] 0 i i
May 610 25 40 14 B52
May 11-15 20 54 B BT
May 16-20 15 47 2 1,554
May 21-25 - - 1 1.EB87
Mny 263 22 52 40 1,341
May 31—Jun 4 - - 4 363

Lake whitcfish of similar lengths were caplured in 1986 and 1987 (L-lest,
P=0.05). Specimens captured in the gill nets and the trap were also of similar lengths
{1-test, P=0.40). Size of the lake whilefish captured during the study ranged from 310
o0 490 mm (fork length) and averaged 404 mm.

Sigml'h:lnl]].r more females than males were caughl in 1986 (26 females, 12
males; x P<(.05), However, in [987, the sex ratio did not differ significantly I’n:m:
1:1{38 I'emalas and 51 males captured).

Lake whitefish capiured in both the trap and the gill nets fed almost exclusively
on eggs during the spawning period of the suckers in both years (Table 11). Lake
whilelish present al the mouth of the stream before the sucker spawning period
(1987 only) fed on insect larvae and eggs of other fishes (Table 11).

Tabli 1. Lake whilelish stomsch conlénts [or 1986 and 1987, Data are the percentage of slomschs
smalysed contsiming the follvwing Hems: inssct lamae (IL), vegetation aod debns (VDY) sscker

eags (SE), other oggs (OF), and empiy (O)

o Period IL 1 WD =% ;E OE 0
Pre-spawrng (before egg drilt)
1987 (n = 56} 69 6 A1 o 33.0 5.4
Spawning (during egg drilt)
1986 (m = 36} 11.0 LA 830 ] 43
1987 (m = 39) 33.0 i 4.5 1] ]
Post-apawning (after egp daf)
Lﬂ'?' [m= o 3510 a0 1] ; 100
4. DISCUSSION

Spawning suckers in the Gouin Reservoir provided lake whitefish with an
abundant, energy rich food source in early spring. The availability of food in the
period leading up o fall i a critical determinant of whether or not an individual
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matures (eg. Lambert, Dodson
1980). Many [ish make a "decision® 1o
mature based on [eeding conditions well
in advance of their spawning period
( MacKinnon 1972, Potils, Woolton
1984, Woollon |985). The importance
of eggs 1o potential lake whitelish
spawners is indicated by the (act that only
large fish (>350 mm) with the capability
o0 malure (Dumon 1 1977) moved inlo
the stream to feed on Ihe eggs. In 1986,
more [emales than males were present
feeding on eggs. The encrgelic
invesiments of females in gonads exceed
those of males (Moreau 1981,
Lambert, Dodson 1990}, This
spring food pulse could be especially
beneficial for females. However in |987
equal numbers of males and females were
present. A possible explanation 5 that
food resources in the reservoir vared in
these two years, and female-biased sex
ralios in the stream occurmed only when
food supplics in the reservoir were poor.

It is nol known whal atiracts the lake
whilefish 1o the sucker spawning arcas,
Dumont (1977) reporied thal lake
whitefish moved o inshore arcas of lakes
in the spring to feed. They may initially
be attracted (o the currents in sireams
where they can find an abundance of
insect larvae (Hynes 1970), and then
follow the suckers upstream. Il is also
possible that they detect the spawning
activity of the suckers from odors brought
downstream, although this is speculation.
In our study, lake whitefish were found
only al one of the [our areas observed,
even though suckers spawned at all sites.
The lake whitelish concentrated at the
base of the first rapid they encountered
upon enlering the stream. This may be a
particularly good feeding arca becansc the
rapid concentrates the drilting eggs into a
relatively small area.
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Lake whitcfish predation probably had marginal effects on recruitment patterns
of the suckers. Lake whitelish were never observed feeding on eggs deposiled in the
gravel of the stream bollom and moved out of the stream when egg drifl stopped.
They fed on the abundant eggs drifling downstream, which having moved out of
favorable arcas for incubation, would probably have a lower survival rate, The large
numbers of drifting eggs may "predator swamp" the whilefish and account for the
lack of a correlation between whitefish abundance on the spawning site and cgg
drift, at least during peak spawning periods.

Sucker distribution overlaps with that of lake whitefish in large parts of North
America, and suckers are oflen very abundant (Scoll Crossman 1973). It
may be that at other sites lake whitelish also profil from feeding on sucker egps. We
noted that some lake whitelish had eges Mrom other fishes in thelr stomach. Different
fish species use the outlet stream for spawning at different times (Dicn, Whoriskey,
unpublished data). It is possible that the lake whitelish from the Gouin Reservoir
also follow these species into this stream to feed on their egps.
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