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ABSTRALT

Sanger [Stizestedion conadense} reproduction znd early lfe history have besn studied fo
determine factors affecting vear-clase strength in Lewis and Clark Lake, n 2B000-zers reservolr
on the South Dakola-Mebraska border. Ssugsr spawn over a rubble substrate in the Missouri
River below Fort Rendsll Dum. Spawning is initinted st 2 water temperature of 43 F and ks
complete in spproximately 2 wesks. Maximum egg survival occure 4 #t below mininwn river
water level Eggs hatch in 21 davs at sn average temperature of 47 F and larvae drift down
the Missouri River and into Lewis and Dlark Lake The yolk sac is abserbed in 7 to @ days
and larvae feed primazily upon Cyrlops, Laerger size larvas feed on Daphnic and Disptemus.

Fish zre a malor jood after sauger reach 70 1o 110 mm lengths. Adult year-class strength was
inversely related o water level fluciustions gver the spawning grounds, Abundance of larvae

was 15 times grea

levels fuctusted

and Clatk 1

INTRODULTION

A knowledge of veproductive habits and
earty life historv is necessary o defermine
factors influencing vear-class sirength. He
production of the sauger has not been de-
scribed and the only study on first vear of life
concerns the sffect of environmentsl factors
on back-caleulated growth {Hassler, 1956).
This paper desoribes reproduction and early
life history of the sauger in the Missourd
Biver and Lewis and Clark Lake. Factors af.
fecting yesrclass strength sre discussed and
a method to incresse survival is suggested.

DESCRIPTION OF AREA

Lewia and Clark Lake is the sonthernmost
{ six mnain stem reservoirs constructed by the
I, 8. Army Corps of Engineers on the hlis-
This lake was created by the
clostre of Cavins Point Dam in July 1935 and
reanhed operational peo! level {1,204 1o 1208
{t roean sea level) duzing the spring of 1955,

The reservoir is 21 miles long; maximum
width, 2 miles: maximum depth, 38 fi; aver-
age depth, 16 ft; and has an area of 28,000
gurface acres {Figure 1). Uther caviren
meatal conditione are deseribed by Cowell

{1967).
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ter in 1955 when water levels {luctuated 2.67 §i/day than in 1963 when water
444 fi/day. Apparently, year-class strength is dependent upon waler level
lion during the incubatien period and is determined befors youngof-thevear enter Lewle

The shoreline is steep and relatively straight,
with only small hays where six inlermittent
streams enter the reservelr. Hottom fype is
primarily mud and silt with a few areas of
sand and rubble. The apper one-half of the
reservoir has large areas of inundated trees.
Higher aquatic vegetation is sparse and con-
sists of small beds of Polygonwn spp. in the
apper end of the reservoir.

The Missouri River flows 44 miles from
Fort Randall Dam before entering Lewis and
Clark Lake {Figure 13. The width of the river
varies from 0.25 to 1.0 mile, and the width of
the main river channel varies from 5C 1o 100
vards, Maximum channel depth is 20 ft. The
flood plain has numerous sand bars and water
depth is generally less than & ft. The botiom
type is primarily sand with few rubble areas.
Backwater and oxbow arvess are undetlain
with mud and silt.

The stream gradient from Fort Randall
Dam 1o Lewis and Clark Lske averages 4.5
fi/mils. Lurrent velochty s dependent upon
water releases from Fort Bandall Dam and
varies from 1.78 to 4.74 fi/sec. Fort Hapdall
Dsm is 2 twin peaking power plant and water
releases are maximuwn zbout 1200 and 1900
hours and minlmum about 800 hours. Power
demands and resuliant waler velesses are less
on weekends than weebdave. Water releases
during the navigation z {(March through

9




Fioune 1—Lewis and Clark Lake and the Bissouri
Eiyer frem the beadwaters of the lzke o Fort Ran-
dall Dem (numbers denoie sampling areas).

Movember ) vary from 3,000 to 42,000 11 /se0
N
[R5 £

METHODS

For sampling purpeses Lewis and Clask
Lake was divided into six areas, and the Mis-
sourt Hiver into tweo greas {(Figure 1), In
1963 and 1964 voung-oltheyesr sampling
was conducted at regular injervals in all six
areas of the reservolr while in 1963 only
Aress 2 and 3 were sampled. Fish were cap-
tured with 16- and 27-ft otter trawls (0.5
inch streich mesh liner in cod), bag seines
{{.25-inch stretch mesh in bag), 220+ pul-
sating d-c eleciric shocker, and 0.5-m diam-
eter plankton nets {0.9mm mesh). Plankion
nets collected egge in the open water, and a
suction device {Manz, 196%) coliected eggs
attached to the bottom. Mature sauger were
captured on the spawning grounds with the
sleciric shocker. All length measurements re-
ported are total length.

Zooplankton abundance in number/lier was
measured from plankion samples obiained
with a metered Miiler Sampler (Miller, 1961
In 1963 plankion tows were made at 10 tran.
secis and in 1965 plankion tows were made in
conjunction with fish sampling,

Water level data were obtained from s re
cording gauge maintained by the U, 5. Geo-
logical Survey. Temperature of water released
frem Yort Randall Dam was obigined from
the U. 5. Army Corps of Engineers, and a
thermograph monitored waler temperature on
the spawning grounds,

BEPRODUCTION

Studies by the Nerth Ceniral Heservoir in.
vestigations indicate little, i any, sauger

WILLIAM R, MELRON

spawning oceurs in Lewis and Clark Lake.
Bpring nefting in 1982, 1963, and 1984 cap-
tured only one mature female in the reservolr.
Tagging studies suggest mslure sauger move
out of the reservoir in the fall and winter and
concentrate in the Missouri River and the tail-
waters of Fort Bandall Dam. After comple
tion of spawning in lale spring fsh return o
the reservolr. Possible spawning locations in
the Missouri River were sampled during April
and May 1963, No mature fish were aollecied
in oxbows, backwsters, or aress where the
bottom iypes were predominantly sand. Ma.
ture sauger were caplured along a shale shore.
fine about 1 mile below Fort Bandall Dam,
and slong a rubble shoreline approximately 6
miles farther downstream. Catches of mature
fish at the latter location suggested it was &
maior spawning area, and it was selected for
detgiled study.

The 4-mile long study area extends from
the high-water line o the edge of the channel
on the west side of the river. Ii varies in
width from 75 to 250 {t and has a maximum
water depth of 15 ft. Hocky points oceasion-
allv exiend inte the river forming eddies
which have a sand and silt bottom. The sotire
river is spproximately §.5.mile wide, and the
opposite shoreline is shallow with numerous
sand bars.

Spawning tme

Electric shocker catches of mature fish on
the study aves in 1963 varted with time of
day. Catches were sparse during davlight, in:
creased rapidly to & peak the first 2 hr alier
sunset, and then declined during the night. In
1964 and 1965, shocking was begun at dark
and zbout onehall of the study area was sam-
pled. At the beginning of the spawning sea-
son caiches did not usually excead five mature
fish per hour, but ss the seasun progressed
catches increased to over 35 per hour.

The caich in 1964 and 1963 was comprised
of 51% males and 49% females, but sex ratics
changed considerably before and during
spawning {Figure 2}, Ripe males were pres-
ent prior to the spawning ssason bul as waler
temperature increased the percentage of fe
males increased. Femsles excesded 50% of
the caich when water temperature reached 42

F,



The sequence of spawning in 1964 and 1965
was Hisstrated from shocker collections. In
e was collected
on 27 April and spent {emales were found on
28 and 20 April On 20 April and 1 May
four groups of 1-3 runningripe males and
une partiaily-spent female were collected; ap-
parently spawning was taking place, Caich-
per-hour from 29 April 1o 4 May varied from
24 to 36 rmature fish. They wers commonly
collected in water less than 2 ft deep. The
fact that four fish per hour were capiured on

1964, the first near-ripe fema

May and ome on 11 May suggested that
spawning was near completion. Bauger egps
were found in downsiream drift samples after
Z7 April. In 1965 near-ripe females were first
collected 26 to 28 April, but sirong winds pre-
vented further sampling ontil 2 May., Ripe
females were collecied nightly between ¥ and
6 May and groups of one female and two or

more males were oollecled. Females appar-
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ently leave the area soon alfler spawning since
anly two completely spent females were taken
in 1964 and none in 1965, The above obser-
vations indicated sauger began spawning aboutl
27 April 1064 and 20 April 1965 {water tem-
perature 42-13 T}, Peak spawning activity
sccurred shorily thereafter and lasted 5 10 7
days. Spawning was essentially completed in
less than 2 weeks,

Eyp deposition and development

Feriilized eggs placed in shallow water at
the study site adhered o rocks or were car
ried by currents dewnstream into cracks and
crevices. Eggs were strongly adhesive, even
after water hardening. Plankton nels set on
the downstream end of the study ares col-
lected mostly dead epps. The suction device
sampled specific depths and collested the more
exposed ezgs, but not those between or under
rocks. In spite of this limiation 85% of the
ezge collected with the pump were viable,
while enly 22% of the eggs collected with
plankion nets were viable

“ugs were collected from 10 1o 21 May
1965, No consistent difference in the ratio of
live 1o dead eggs occurred over this period.
Dead eggs lost their adhesiveness and wers
carried off by the current. They were coaled
with fine sand, silt, detritus or fungl, snd

Ficure ZPer cent mature femalss {(broken lined
in the ssuger spawning population compared o wa-
ter temperature {selid line} on the siudy area dur-
ing April and Bay, 1964 and 1965,

were more ahundant where the substraje was
silt or sand. Live eggs were more abundant
on the rubble flat aress, especially where fila-
mentous algae covered the rocks.

Viable eggs were collecied st water depths
from 2 to 12 fi below the maximum water
level of 1,234.4 f1 msl. Percent of viable eggs
collected st various water level elevations (1
msl) were 3% at 1,223, 67% at 1,225, 18% =t
1,227, 4% at 1,229, and 8% a1 1,231, During
the incubation period water levels fluctuated
49 {1 or between 1,234.4 and 1,229.5 ft msl
At the end of the incubstion period visbie
eggs were only Isund on substraies below
1,229 ft msl, although they were originally
collected a1 1.231 #t msl. The absence of
viable sggs above 1,229 #i mel suggests that
eggs exposed fo alr, as csused by fluctusting
water levels, were desiroyed. The presence of
vighle eggs indicates where survival was
greatest rather than depth wherse the eggs
were deposited. The greatest survival sceurred
at 1,225 {1 msl or 4 & below the minimum
water level,
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Tamz 1 ~{atch per-unitelfors of voung-citheyear
sguger in Lewle and Clark Laks, 1965

Drapth Catch per 1 By
Samplng Habumet
gear {Fmet} Foame fuly Aug Zept (ot How
27-ft rawl 3038 &1 44 04 OB 02 03
E7-8 traw] 312 34 3E 08 0.3 01 04
18- mawl 3 B 88 22 02 01 GF LB
30G-ft salne B 4 TR G4 0.2 04 44 08

Eyed eggs were {fizst collected on 14 May
and larvee were first collected on 21 May
1963, The incubation period was aporoxi-
mately 21 days at an average water tempera-
ture of 47 F. In 2 fish haichery sanger eggs
hatched in © to 14 days at a water tempera-
ture of 55 F {(Melson, Hines, and Beckman,
1965).

YOUNG-OF-THE-YEAR
Movement

Upon batching larvae were carried by the
current down the Missouwr! BRiver and imie
Lewis and Clark Lake, Plankion nsts set be-
low the spawning grounds captured sauger
averaging 5,10 mm in length (range 4.54 1o
6.22 mm}. Plankion nets {ished in the Mis-
sourl Biver ahove i3 confluence with the
Niobrara River (Figure 1) ocapiured larvae

Tasre Z—HMean number of orgonisms and their per cent eccurrence (In

sauger stomachs, Lewis and Clork Lake, 1963

WILiiaM R, KELSOE

curves of

Fieurg  SZ—~—Lrowth 3 Z 3
auger collected from Lewis and Cl ark Lake in 1983

u{s Hd line} and 1965 {hroken line}

averaging £.38 mm {range 1.80 to 746 mm}.
Larvae were {irst captured in the reservoir 28
May 1965, 1 week later than on the spawning
grounds. Smallest larvae captured in the res.
exvoir were 779 mm, but ther usually ex.
ceeded 85 wmm.  Hatchery-reared sanger
ranged from 4.62 10 5.09 :
{Melson et al, 1065},
Sauger larvae were caplured throughout the
reservoir with plankton nets untll they reached
approximately 15 mm. Highest caiches ooc-

man al hatching

parentheses] in young-oitheveor

June Juns Iuly July 1 Fuly- Aug. Ang Bapt.
1318 24-25 3-1% 1537 2 Aug, 515 ity 38 Blean
Crustacss IZH4100) 249 (92 LG {31) 0.5 {18) 9.2 { 4} 2.1 (89}
Copspods 12.8(160) 1.8 {50} 108 {38} 0.4 { &} G2 {43 6.1 {38}
Diaptamus 9.5 {91% B {85} 16.2 {26! B8.4{ &) 48 133}
Crolops 38 {78)  $1 (86} 6.3 6.3 { 8} 1.3 {20}
Cladacers 6.3 (38) ILTTTF L6351 61 &) 5.0 1233
FBeasming Te{ 2 Yoty
Zaphnis 4.3 (19) 108478} 41{5) 2.5 gm’ﬂ}
Bigphanssoma 2.8 {31} 02418 01{ % 0.2 {10
Lzptodes Fri 2] 1.5 4iE 52102}
Awmphipods
Hyalella Tr{l}
Tasesia 8.5 { 5} 5418t 8.2 { 4} 8.2 5}
Dipeera 05 {5 0.2 {4 .14 5!
Ephemsroptera 4.5 {13} 231432
Hemiptera Trit
Trinhapters « Trit:
Fish 024871 L1000} LAGES)  Le(us)  Ledes) 8.7 (63}
oiezard shad 5.3 {36} 8.2 {21} 0.2 {21} 6.4 {38} 4.2 {20} 4.1 {1?}
Biver carpsucker Ty {4} Tr{ 1}
White crappie Fr { 4% . Trid }
Emerald shiner H 05 {28) 8.5 {39} 0.8 {42} 3.4 {38} &8 {80} 0.5 {253
Unidentifiad & 3.3 {85} 8.5 {50} 6.3 (79} 4.7 {23 5.2 {28}
Mean tois! longth {mm) 25 43 FiH 44 106G iz6 i%% 138 371
Humber of fish iz i3 52 24 a4 25 31 i2 B 273
Bmpiy T4 1 {2} 3% {8y 07 (8%y 11 {33y 4 (M} 7 (28 § {22} 3 38} BR {20}

Tr Less than 103
2 Less then 4.5 per ceat.



LEWIS AND CLARK LAKE SAUGER, HARLY LIiFE HISTORY

ey per cent orourrence {in parenthesss)
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in voung-oi-the-vear

Funs Juns Sept et Moy,
3 Bl 13-1% 1521 G-1f Mean
Crusiaces 5113031 13.3{84} 60.81 A58 Gi{in
Copepoda S.6(100) 1L.6{81} @0.8{79) 5B.0¢ @350}
Digpeamus 2.2 {713 1188} 40.2(7%) 37.2{T%}
3.4 (68) 4.5(54) 011 8} 0.8(34) 4.5{50)
05 {32 2.E{E8) 20.1783) 4.3{58) 10.8(3%) 5.5(50)
Tr (8 8l{ ) . .
Tri 4}
0.5 {26) 2.7(48) 19.7(A2) 4.2(52; 10.8{33) 5.5{50}
Tr {3} Tyl 2} 84433 08421
4.31038  fTr{ 3}
511 6} 0.3{17) 2.7467) 0I(EEY B.i{ 8}
4.31¢ 5 6.8{17} 631 8}
8.1{ 7} 4.3133} 8.7{23) Tr{ 2}
Trf i} 4.5{33) Tr{d}
51 €31 RIfE1Y &1{8) 6.2{(17) 2.3{38) p3{33} L0108}  D0.5i30)  0.8(87) {17}
07425y Te{ ¥}
Tri 3} Tei 1}
82037} Tr{}
EN &.3{38% 2.1418) 04 7
0.5(50} Tr{i}
Tef 21 £3{ 8y 81047 82037} 03060 1.0{186} 85637 031 B}
Blean toral fenmth i1 iz it 41 i 4 367 i) 10 55 134
Mumber of fish a4 43 i3 e 32 11 3 % 2 £ id 287
Empey i 2 £y 3 {4r 3 48} 5 {48Y 3 {33} 5 {83} & {87} 2 ¢y 2 {20} ¥ {11}

ot conk,

curred al @
eatght

depih of 10 i1, and none were
helow 20 fi. Young-of-theyear pri-
marily inhabited areas less than 12 ft deep
during June and July and then dispersed
throughout the reservolr (Table 1},

A small cove in Ares 1 and a sand and
gravel beach in Area 5 were sampled in mid-
Juby and late August 1963 to determine if
diel movement cecurred. Ume-hour shocking
wam;%iﬁ% were made along the shorsline every
ather hour for 24 hr. An onshore movement
oecurred just befors sunset, and the caich cone
tinued high until sunrise, when i decreased
rapidly. The trends in catch rate wers similar
in both habitats. Average fish calch by 4-hr
intervals was 2 at 1100 heurs, 4 at 1500, 16
at 1900, 16 ot 2360, 10 a1 0300, snd 4 at 0700
hosrs,

Crowth

The mean lengihs of
ing each gampimé kr'
were piottad and gro
spection i1 igure f?s, as e of spawning
was one week earlier in E 3 than 1965 and
the smaller size during Mav and early Jume
of 1965 mayv be atiribuied to this factor, The
two growth curves became more divergent as

leng v captured dur-
ﬁ 1062 and 19463
curves fitted by in

he

the season progressed. Growth was nearly
complete by mid-August 1965, while in 1963
growih continued into Sepiember. Sauger by
1 October averaged 35 mm longer in 1963
than 1965,

Food

Diet of voung-of-the.vear sauger wss deter-
mined from 271 stomachs collected in 1963,
and 267 collected in 1965 (Tables 2 and 3);
0% in 1963, and 11% in 1965, were emply.
Feading began before the volk sac was com-
pletely ahsorbed a1 an average length of 9.5
mm. Larvae 8 to 17 mm long, collecied on 3
June 1965, all contsined food and (yclops
were present in 92% of stomachs, With in-
creasing size sauger began feeding on Diap-
iomus and Daphniz, Exeepi for Hosmina,
smaller zez)géaﬁkiefs (Moina, Chydorus, nau-
plii, and rotifers} were not eaten The aver-
age mumber of Diaptomus snd Cyclops per.
stopnach was less in 1963 than in 1965, whils
more Daphnis were ingested in 1963 than in
1965, The sverage number of crustaces in-
gested was copsistently less in 1963 than in
1965,

The electivity index {Ivlev, 1961) showed
that Digptomus was the most sslected and Cy-
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Tapre dPer cent age-class composition and coded year-class sirengih of souger in Lewis and Clark fLake,

19561966
Year captured
1958 1887 1958 1885 i90n iggl 1887 1983 1944 1963 1988
Number of fsh 25 4 1033 1458 11k 53 o0 858 38 268 413
Ags-cinss
H T i i 5 id 24 2 i 38
ii 42 Z 84 7 &8 iz 31 22 53 i 7
31 42 1t i3 Bl 27 7 12 3 20 34 13
iv ig 1 2 3G 62 23 id ) ii 24 i3
¥ 2 3 2 g 38 14 3 5] 17 2
Vi K 15 3 5 4 )3
Vi1 i ] 3 i
i 2
Cofded veas-oinss sirvangth® iB8 83 28 i 814 3 i5% 2% 57 257 e

= 1G58 to 1981 Satas from Sowth Dukotr Depaitment of Game, F ish, and Parky Dngel-fohoson Bepo
vestigations of Caving Point Reservoir; 1982 1o 1968 data oollected by Norih Central Reservolr Tnvests

ts on Fisheries In-

2 Laiculsted by method of el-Zavka [1958) snd coded o sliminaie negative sign.

clops the least selectad crustasean utilized in
1963 and 1963, Daphaia were selecied both
years for a shost period in late June and early
Iuly, Selection of crustaceans continued later
in the summer of 1965 than in 1963, Positive
electivity for Cyelops om 10 August 1963 and
the increase in electivity for Daphniz on 17
August 1965 resulted from ingestion of these
organisms by single fish,

Insecis were of minor importance in the
diet of voung-of-the-vear sauger. Chironomid
larvae and pupae were the most commonly
utilized insects in both years. Beefis nvmphs
were of secondary importanee in 1969 and
Hexagenia nymphs in 1965,

The change from a crustacean to a fish diet
accurred approximately & weeks later in 1965
than 1963 (Figure 4). On 8 July 1963, 72%
of the siomachs contained fish, while in 1965
fish did not become the predominant food un-
tit 17 August. This change in dist sccurved
before sauger atlained 70 mun in 1963, but
not until they reached 210 mm in 1965

Fish were a more {mporiant food in 1963
than 1965 (Tables 2 and 3). Emerald shinsrs,
Netropis wtherinoides, were the primary for-
age species both vears. Gimzard shad, Dore-
soma cepedianum, were impottant in 1963,
hut nene were found in stomachs from the
1965 sample. River carpsucker, Carpiodes
carpiz, and white crappie, Pomoxis annularis,
were minor forage species in 1963, Orange-
spotted suntish, Lepomis humilis, vellow perch,
Perca fluvescens, freshwater drum, Apledi-
rofus grunniens, and fathead minnow, Pime.
phalzs promelas were present in 1965,

YEAR-CLASE STRENGTH

The age-class composition of sauger taken
in net catches shows the variation which has
oceurred In vear-class strength since fmpound-
ment of Lewis and Clark Lake (Table 41,
From 1956 to 1962 the fish were oollected
with experimenial gill snd frame nets and
since 1963 with gill nets and electric shocker.
Although the number of fish was small in
zome years we believe the catch adeguately
reflects age-class composition. Strong vear
classes were esfablished in 1956 and 1982,
and apparently in 1965 {Table 1), Weak vear
classes were established in 1038 and 1950,

Factors affecting ssuger year-class strength
can be sepazaled isto those whirh affect re-
productive success in the Missouri River, and
those which affect survival of the progeny
during their first summer of life in Lewis and
Clark Lake. O the numeross physical and
biological conditions influsncing these two

Tanys GYearolass strength of sanger in Lewis gnd
Clark Loke and the mean duify water leve! fuciug-
Hon on the spmening grounds jor 21 days efier ini-
tiation of spawning, 19561965

Coded Hean HMean iffer-
Year rank of ; dally enoe
elass vear i in
<iass fpet

P itlevation in feef mosn sea level
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Fioge 4.-Per cent securrence of fish {solid lne}
and zooplankton {broken line} in stomachs of young-
ofthevenr sauger in Lewis and Clark Lake in 1953
and 1965,

phasss, fluctuating river water levels during
incubation appearsd to exert the greatest in.
fluence, Water level fluctuations caused by
the operation of Fort Handall Dam intermsit-
tently exposed large areas of spawning habi.
tal. Becaose sauger spawn during the evening
when water levels are maximum the harmiul
effects of Jluctusling water levels are -
creased, Egp sampling in 1963 revealed max-
imum survival occurred ab a depth 4 it below
the minimum water level, bul the original
depth distribution of the eggs was not deter-
mined. The depth where visble eggs were
sampled increased as the incubation peried
progressed.

I assumed thal ssuger spawning periods
from 1056 1o 1962 began when water dis-
charged from Fort Randall Dlam reached 42
F. Comparison of river water levels for 21
days after spawning was initiated, with vear-
class strength since lmpoundment of Lewis
and Clark Lake, showed above aversge vear
classes were produced when the average daily
water level fuctusied less than 3 fi. Below
averaps vear classss were produced when flue.
tuations exceeded 3 1t {Table 3}, Waler level
finctuatiop doring incubation was least in
1956 when the sirongest year class was estab.
fished and fluctuations were next o the high-
est in 1059, when the weakest vear class was
produced. Uorrelation of water level fluctus-
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Fapee & omparison of mean daily water level fluc-
tuntion end indicss of youngof-theyewr sauger
abundance in Lewis and Clerk Loke, 1963 and 1985

Abundance indices

1983 1943
Sampling method Efort U/E Eifort O/E
{L5-m plankion net {May ) iz 8.4 28 5.3
2781 trawt { June}? & TR - 8 1853
I8-5 trawl {June)? i 4.8 iz 8.4
Mean dally waler level
fluctastion £.44 fr 87 1

FOE = ke snmnle.
2B = idvmin haul

tions with year-class strength showed a sig-
nificant negetive relationship {r = 0.72; p
< 3.02).

The caich of larvae provides further evi-
dence of the eifect of water level fluctuation
on spawning success. Abundance of larvae in
the Missouri River increased from 0.4 to 6.3/
hr when water level fluctuations decreased
from 444 fi/day in 1963 10 207 ft/dav in
19653 {Table 6}. {atch of voungolthevear
in June trawl catches were alsc considerably
greater in 1965 than in 1963, These larval
shundance indices are substantiated by the
relative strength of the 1963 and 1965 vear
classes ss vesrlings in the 1964 and 1966 nes
catehes {Table 4.

Growth of voang.of-the-vear sauger was less
in 1965 than in 1963, Sauger utilized more
crustaceans and less forage fish, especiaily
gizzard shad, in 1965 than in 1983, Abun.
dance of crustaceans and emerald shiner was
similar both years but catch per-unit-effort of
gizzard shad, with 2 16-ft trawl, declined from
7.2 in 1963 10 0.1 in 1965, This decresse in
abundance was apparently severe enough o
reduce their availability as a sauger food
item. There was no evidence that the differ.
ences in growih and diet between 1963 and
1965 were sulficient to influence survival,
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