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The Use of Herbicides to Control Hydrilla
and the Effects on Young Largemouth Bass
Population Characteristics and Aquatic
Vegetation in Lake Seminole, Georgia

MICHAEL . MACEINA'* AND [EFFERY W. SLIPKE

ABSTRACT

From 197 w 2003, we examined the impacis of two
aquatic herbicides, fluridone (Sonar; l-methyl-5-phenyl-5-[3-
[ifluromethl) phenyl |- 1H}-pyridinone}, and dipotassium
salt of endothall (Aquathol K; F-oxabicyclo[2.2.1 | heptane
2 S-dicarboxylic acid), wsed to controd dense hydnlla (£l
la vevticillala L. . Rovic), on population characteristics of ju-
venile larpemouth bass (Microfterus salmaides Lacepede) in
small coves (<10 ha) in Lake Seminole, Georgia, In addition,
we cstimated arcal coverage and species composition of sub-
mersed gq_u;l_l_i{ l‘{'H‘thliﬂ]! ﬂ_'iﬂl."u-'} communities i each cove,
Fish and ]'_I-\]dn'! Wi !..I.1'I1!;III;,.I:I m boh comirol I:|'|1.'r|.r|||.-: el
e and herbicde rested coves in November and March-
April each year. Elecurolishing cawch-per-eifon for both mum-
ber and weight of age-D and age-1 fish for the 1907 1w 2002
vedr classes was either the same or higher {p < 0005} in herbi-
cide treated than in control coves, Age-lb fish were larger (p o<
005} in weated, than in control coves in November, but at
age-1 in the [ollowing spring, fish were slighdy longer (p <
0,05} in the control coves. Higher age-0 catches were associ-
ated with greater percent reductions in numeric catch be-
tween age-0 and age-1 and reduced lengths of fish in
Movember indicating density=dependent effects, Age-) fish
lengths were also negatvely correlated o percent cover of
both total and native S3AY, Total or native SAV coverages were
not associated with cach-per-unit effon for number and
weight, but nearly all conwrel and herbicide weated coves
had wowal SAV coverage greater than 40%. Applications of
both Sonar and Aquathol K reduced wowal AV coverage and
hydrilla, permited the establishment of native SAVs, and had
either neutral or positive impacts on young largemouth bass
in small coves in Lake Seminole,
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INTRODUCTION

Tyvpically, young largemouth bass inhabit submersed
afquatic vegetation (3AV) when present in water bodies (Dib-
ble ctal, 1996). Aquatic planis provide both protective cover
for voung fish from predators and food resources that can
enhance largemouth bass recruitment o caichable size
sought by anglers, although specific responses have been
variable (Durocher co al, 1984, Moxely and Lankford 1985,
Betoli et al. 1992, Wrenn et al. 1996, Maceina 19946}, Exotic
plamts including hydrilla and Eurasian watermilfioil {Mdyee-
Pleythem spivatum L,) provide habitae utilized by young large-
mouth bass, but excesive levels cain hinder recreational,
aesthetic, and mdustrial uses of water bodies, Maost biologists
agree that some inermediate level of SAV s desimable for
warm water fisheries, pamicularly for largemouth bass (Engel
1905, Henderson 1996, Hover and Canfield 2001).

Frevious investigators have examined the relation be-
ween abundance of age-0 or age-1 largemouth hass and SAY
for cither whole water-body responses (Beuoli eo al. 1992,
Hover and Canficld 1996, Tate et al. 2003} or in site-specific
habitats within a water body (Wrenn e al. 1906, Miranda and
Pugh 1997}, Yalley and Bremigan {2002) examined the ef-
tects of variable Evrasian watermilfoil abundance manipulat-
el with agquatic herbicides on feeding behavior and growth
al largemouth bass, Howewver, o our knowledge, the re-
LT lsTIEE ol VEALLTLS |:.11§;1.1|11-::|||IJ1 hcass ]:||::|E:|||I::'|1i|:_:||:|. melres fo ap=
plicavons of aguatc herbicides in smaller coves  and
embayments of larger water bodies has not been examined,

Since the 1990s, lake managers have anempted wo replace
exotic submersed macrophytes such as hydrilla and Eurasian
watermilfoil with native aquatic plamis pnm.mi-. by reducing
the abundance of exotic planis with aquatic he rhicides. Na-
tive planis are then planted or become reestablished via seed
banks from previows colonizations (Smart et al, 1994G), The
objectives of this project were w document changes in SAV
communites following applications of lurdone (Sonar; 1-
methyl-3-phenyl-b-[ 3-{rilluromethl)  phenvl]-4{1H}- l:ll|1'lrl.l
Mo ] anil {|.|.|.'|-ul..a.=u.|u|||. qalt of endothall I:.-*.|:|_|.|..11|11:||. h T
abicyelo[2.2.] [heprane-2 S-dicarbaxylic  acd) w  control
hydrilla. We also compared the relatve abundances and
Ic::glh-l'rcql.u.nc} distribuwtions of young largemouth bass be-
ween hydrilla infested coves and coves reated with both
herhicides.
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MATERIALS AND METHODS

Study Sites and Herbicide Applications

Lake Seminole (Georgia-Florida), 15 a 13,158 ha impound-
ment of the Chanahoochee and Fling Rivers managed by the
L5, Army Corps of Engineers (USACE). Annual water level
fAuctuations in this shallow reservoir (mean depth 2,00m) are
typically less than 0.7 m, and provide Bvorable environmen-
tal conditions for submersed aquatic macrophyte coloniza-
tion, During the past 12 vears, areal coverage of submersed
macrophytes (primarily hydrilla) has varied from 40-70%
(Brown and Maceina 2006} and aquatic vegeadon oontrol
methods included the application of EPA approved aquatic
herbicides,

Ten 1o 12 coves were sampled for young largemouth bass
and SAV between Ball 1997 and spring 1999 and 4 of these
same coves were also sampled from fall 1999 o spring 2003
{Tahle 1, Figure 1). All coves were less than 10 ha and same-
pling coincided with assessment of six vearclasses of large
mouth bass produced from 1997w 2002, Herbicide
applications at these coves were part of the USACE hvdrilla
control p on Lake Seminole. For aged) and age-1 fish
sampled in November 1997 and March 1998, five coves had
been weated with Sonar in 1990 or 1997 and five coves
served as hydrilla infesved conerol coves (Table 1). In Movem-
ber 1998 and March 1900, six arcas served as herbicide trean-
cd coves, some of which were not retreated with Sonar in
198 as hydrilla reduction persisted, and six arcas were hyd-
rilla control coves,

From Movember 1999 (o April 2003, four coves (Figure 1)
that were sampled from November 1997 1o March 1999 were
repeatedly sampled for young largemouth bass, SAV cover,
and [requency of occurrence of 3AV species 1o test the effi-
cicnoy of Aguathol K w reduce hydrilla, promote the eswal-
lishment of natve 53AVs, and atempt w maintin 20-240%

coverage of 3AV. For the 1999 w 2002 year classes of large-
miouth bass, Ranger Cove served as a herbicide weated cove
for all four years. In Fairchild Cove, the 2000 w 2002 lurge-
mouth bass year classes were classified as reamment cohorts
and in Kelly and Buenva Vista Coves, wreamment periods en-
compassed the 2001 and 2002 year classes of age-0 and ape-1
largemouth bass (Figure 1).

Aguatic Plants

For the 10-12 coves sampled from November 1997 o
March 1999, SAV coverage was estimated each November
and March using a recording fathometer (Maceina and
Shircman 196807 and a global position system (GPS). At each
waypoint taken with the GPS unit, a simulianeous fix mark
was placed on the recording fuhometer tracing to deter-
minge whether AV was present or absent at each way paint.
Way poinis and their associated vegetation attributes were
imported into ArcView (ESRL Inc., Redlands, CA) 1o erete
vegetation cover palygons and cstimate percent areal cover-
age, Predominance of different species of SAVs were estimar-
edl by visual inspection in these shallow coves.

After March 1999, submersed aquatic plants were sampled
in the four coves twice a year from 1999 w 2003, each No-
vember and April using the same procedures emploved in
19971994, Frequency of ocourrence of plants was deter-
mined from 75 o 125 systematic locations with a plant rake
and recorded with GPS. All plant species observed for each
sample were recorded. Frequency of ocowrrence of native
5AV which included Hlinos pondwesd | Potemogeton illinosnsis
Morongh, muskgrass { Chara sp. L), stonewort (NVitalla sp, L),
coontail [ Ceatoplylivm demersam 1), and fanwort (Cabomba
cardiniang Gray) were pooled when muliple species were
present and multiplied by wial 34V cover w estdimate percent
areal coverage of native 5AY, In addition, Eurasian milfioil was
viswally observed in two control coves sampled in 1997-19499,

TapLE 1, 5AMPLE COVES, TREATMENTS, SURMERSED ACQUATIC VECETATIHY {SAV) COVER, AND PREDBOSHMANT SAY SPECIES 1IN OENEE OF FOMIKAKGE ORSERVED

FROM T TO FIHEL FLURIDMNE WAS AFFLIED TO COVES TREATED WITH HERRICIDES AN MONTH AND VEAR OF AFFLCATHIRN WAS INDICATED (B, 101996 = (4o

nEE ). ROsE INDICATED THAT FLURITMINE 08 OTHER AIATIC HERBCIHES WERE SOT AFFLIED THAT YEAL POSTREED 15 DSOS POMNWEET AR SILFON
1= EURASIAN MILFOMIL.

1995 19108 1008 | 1
e Treatment tvpe Towal 84V (%) Predominam SAV species Treatment typw Toaal 84V (%) Predominant SAV species
Baserna Vista Herbicide (6 15IH) -G hyelralla
Dhesser Contrs [LE] heydrilla Contral -1 hyelrilla
Fairchild Herbicide (61567 i helrilla, pondweed,
SLOHN WL
Relly Herbaoade {10/ 19906) -3 pandweed, hydrilla Conirol 1HkNG byedrilla, pondwecd
Emight Caryras] BE-O9 hepedrilln, pordwessd, milfodl Cairol Ha4-HS bpdrilla, pondwesd, milfoil
Parar O hbvid Herbacwde (10 19096) 32 muskgras, pondwecd Herbicide (67 1997 i
Ranmgrer Herbicide {10/ 15696) BB ponsdweed, hydrills Hericide (mone} 7141 pondweed, hydrilla
Reymald Herbicide (10 1996) 5758 ponsdwesd, hydrilla, Herbicide {muone) G467 pondweed, hpdrilla,
SO slamewr
Saunder Cantral 8100 hydrilla, pomsdwesd Cantrad A5-Hi hepdirilla, poonslweed
Three Finges Cowtrol ifieBi hyadrilla, coomail, mdlfodl Canrred Gi7-fif hepdirilka, cooneail,
il fiodl
Uipper Lewia Cenmiral 36100 hydnilla. pondwesd Conral a7 14Hp heprdvilks, pronslwesd
Wam Kam Herbicile (67107 ) THES st ewon, pondweed, Hercsde | mone) Y stancwo, pondweed,
hyadrilla hepdrills
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Fignire 1. Sislemersed aquatic vegemzion (SAV} cover for tocal and nazive SAY
wib o coves sampled fram fall 199710998 o gpring, 2008, 5 and A indicases
ihe ke al Sonar and Aquasthol K applications. Sonar was applied 1o Kelly
amdl Banger cove in Ooober 1996,

Young Largemouth Bass

In Movember 1997 and 1998 and March 1998 and 1909,
age-0 and age-1 largemouth bass were collected  along
rransccts in cach cove using a DO electrofishing unit mount-
cid o an air boat. Because Copeland and Noble (19594)
found that most age-1 and younger largemonth bass main-
tained site Adelity in reservair embaymenis, we asumed me-
migration and emigration from coves was minimal, Sampling
was conducted during the day with three replications taken
in each cove during each sampling period. Collection time
was measured with active pedal time and ranged from 10 w
30 minutes per replicate. For larger individuals collecied,
otoliths wore remaoved on site 0 separate age-0 and age-1
fish. From November 15809 o 2002 and from April 2000 w0
2000, age- and age-1 largemouth bass froom the THEH v 2005
vear-classes were collected from four coves that were previ-
ously sampled vsing the some procedures with three repli-
cates of 10 o 15 minuies of elecirofishing effort conducted
in each cove,
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Data Analysis

T st for differences in catch-per-effort for number and
weight between control and wreaiment coves, we conducted
rworway log-linear analysis of variance (Kimura 1988) which
partitions the variation due w year class and rearment pype.
This analysis was conducted for two sews of daa; the 10-12
coves sampled rom November 1997 o March 1999 and the
four coves sampled from November 1999 w0 March 2003,
Length distributions between treatment and control coves
were compared using the Kolmogorov-Smimov twosample
test and t4ests for the 1997-1999 and 1999-2003 time periods.

For the entire six vear classes collected in Movember (fall)
and March-April (spring), correlation coefficients were com-
puted for best fits between untransformed, or single and
double log,, transformed variables that compared among
mean catch-pereffort for cach cove, average length of fish
collected, total and native SAY coverage, and treatment of-
fects (0 = comral, 1 = herbicide). For each season, multiple
regression  equations were computed w0 predict mean
IHIIE[I:I:. of hsh rom each cove from 3 number of indepen-
dent varahbles. For fish callecied in fll, covuiate ',m.;-l.l:.'sis wis
conducted 1o west for reatment elfecs (contral or herbi-
cide) on mean fish lengths for a given level of numerical
catch, Finally, the percent difference in numernical catch-per
effort hetween :|Ere-ﬂ el i the fall amd :.151_'-] fish 1n ihe
RE‘:I:"i.r'l.;g wWas cl:‘:mpulﬂl o dleterming if overavinter survival wis
associated with inidal age-0 abundance, mean length, and
herhicide weatment effects. This vanable was derived by sul-
wacting the aged numerical cach-per-effore from age-]
catch-per-cffory; dividing this difference by agedd cawch-per-
effort, then multiplving by 100 to create a percentage.

RESULTS AND DISCUSSION
Aquatic Plants

For vwo coves treled with Sonar in 1996, iotal SAY cover
age was less than 40% in 19971998, and native 3AVs were the
predominant plamt (Table 1) In the other veamment coves
sampled in 1997-08, wowal SAV coverage ranged from 57 w
F2%, native 53AV: predominated, but hydrilla was not elimi-
nated from these coves. A massive rain event and rise in wa-
ter levels in the Fish Pond Drain region of Lake Seminole
resulied in a large decline in toal SAY in March 1998 in owo
control coves {eser and Saunder). In 1998, Sonar applica-
tion in Buena Vista Cove resulted in hydrilla reduction, bt
native SAY did not become established (Table 1), In the oth-
er five herbicide treatment coves sampled in 19958-98, Sonar
applications were not conducted as native SAV specics were
the dominant plants in these previously hydrilla infested
coves (Table 1). In coves sampled from 1999 w 2003, native
AV generally increased over time in all four coves after a
plications of Aquathol K (Figure 1). In Fairchild Cove, I1I-
nais pondweed and stoneworn abundance was mainained or
increased slightly between 2000 and 2003 (Figure 1), In
Ranger Cove, fanwort nearly completely replaced hydrilla afl-
ter 2N and was the predominant SAV species in the cove in
200203 (Figure 1). In Kelly Cove, Illinois pondweed, stone-
wort, and coontail replaced hydrilla afier 2001, but these

]
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changes were evident prior o weamment with Aquathol K
(Figure 1}. In Buena Vista Cove, Aquathol K applications in
2002 and early 2003 were associated with an increase in
coontail, and a reduction in wial SAV coverage, but hydrilla
was 31l the dominant plant in this cove in 2003 (Figure 1).

As expected, a weak {p < 0.05), but negative correlation
was computed berween wotal SAV coverage and weament
effecs for all data pooled bemween 1997 and 2003 (Table 2).
In fall, reated coves contained higher native SAV coverages
than non-treated coves (Table 2). However areal coverage of
all species of AV generally exceeded 40%. Prior w hydrilla
colonization, Lake Seminole contained a diverse native plant
community (Gholson 1984}, seed banks of these species sull
exist in sediments, and these seeds germinated and grew
after hydrilla was reduced or eliminated with Sonar. After
1999, native SAV either increased or was maintained in coves
treated with Aquathol K where hydrilla was the predominant
plant. Although  wal 5AV coverage was reduced with
Aguathol K, our wrger goal of 20-40% areal coverage of all
5ANS was not achicved as a docision was made not o reduce
native SAV with herbicides. Lake Scminole is extremcely shal-
low, the maximum depih in most of the sample coves was less
than 3 m, and with sufficient light, native 5AVs colonized
st of the bottom after hydrilla reduction.

Young Largemouth Bass

For larpemiouth bass collected in November 1997
and 1998, numerical catch-pereffort was similar (p = 0.12)
between control and treatment coves, but cateh-per-eifon for
weight was higher {p < 0005} in the mixed plant commumnites
treated with herbicides than in the densely infested hydrilla
coves (Figure 2). For age-l fish collected the following
March in 1998 and 1989, caich for both number and weight
were higher (p < 0.05) in the herbicide treated than in the
hydrilla infested coves.

For the four coves, sampled from 1999 to 203, numerical
catch-pereffort of age-1 fish was higher (p < 0.05) in April in
the coves treated with herbicides (Figure 3). In Movember
when fish were age 0, catch-pereflont for number and weight

were similar (p > 0.4) between weamment and control coves,
and no differences in age-1 cacwch-per-effon for weight was
detected (p = 0.11) bemween control and treatment coves for
data collected in April.

For data pooled between 1997 and 2003, carch-per-effon
for both number and weight of 1 fish was weakly (p <
0.05), but positively associated withh herbicide weamment (Ta-
ble 2). Similarly, higher cawch for weight in fall was weakly
correlated 1w coves reated with herbicides (Table 2). Age
and age-1 carches for number or weight were not related (p =
0.10) e wmal or native SAV coverage for both control and
treatment coves pooled or analyzed separately. Although
voung lrgemouth bass abundance tended o be higher in
herbicide reated coves, no relation {p > L10) was evident
between total and native SAY cover and catch-pereffont for
both mumber and weight, Maceina (1996) found an asymp-
totie relation between age-d density of largemouth bass and
SAV coverage that reached a masimum s SAV volume infes-
tation of 35% in Florida lakes greater than 54 ha. However,
in our sample coves, tolal SAV coverage was nearly always
greater than 40%. Thus, at SAV coverages greater than 405,
we detected no impact of 3AV coverage on [ish cach-per-el-
fort except that in some instances, relative abundances were

rin herbicide treated coves.

In November 1997-1998, age-0 fish averaged 112 mm TL
in treatment coves and were slighdy longer (p < 0,01 than
fish inhabiting dense hydnlla {average 107 mm TL). In addi-
tion, length distributions varied (p < 0.05) between vegeta-
tion tvpes a5 64% of the fish inhabiting dense hydrilla were
less than 110 mm TL compared w 53% in the mixed plant
communites that had been reated with Sonar, In March
1998-1099, however, age-1 fish were slighdly longer {p < 0.05)
in dense hwdrilla (average = 136 mm TL) and skewed (p <
0.05) wwards longer fish (42% 2 140 mm TL) compared 1o
fish collected from treated coves (average = 129 mm TL, 25%
z 140 mm TL}.

Similarly in Movember 1998-2002, aged) fish collecied
from the treatment coves averaged 116 mm TL and were
longer (p < (L) than fish inhabiting the conwol coves (av-
crage = 101 mm TL). Length-frequency distributions also dif-

TanlE 2, CORRELATHIN MATRICES AMOMNG MEAN CATCH-PER-EFFORT INDSCES, MEAN LENGTH OF FISH COLLBCTED, AN FLANT COVERMGES 1N EACH COVE FOR DATA

COLLECTED FROM 1907 To 2003. FOR FALL SAMPLES, N = 38, EXCFFT FOR MATIVE SAY [SUBMERSED AGUATIC VECETATION]. WHERE N = 21, FOR THE TREATMENT

VARIARLE, (F = OONTROL; 1 = HERRHINE. FOR SPRING BAMPLES, N = 87, EXCEPT FOR MATIVE SAV [SURMERSED AQUATIC VEGETATION], WHERE N = 19, CORRELATIORNS
WERE SIGNIFICANT AT P U0G (**) ap P < 000 (%),

Varialde CPE-imusnber CFE-wright Meam length Tudal AV (] Maiive 24V ()
Fall
CPE-weight 11, B = — — —
Mean lengih ST b (02 —_ —_ —_
Total SAV (%) IR AL19 SLE L — —_
Mative SAY (%) L1 Akl b gDE 037 —_
Treatment {0,1) 15 3" 026 A 47 0.5a*
Spring

CIE-weigl 1By — —_ — —_
Mean lengih .47 w17 —_ -_ -
Tl 54V (] 0¥ A0 SN E] — —_
Mative SAY (%) 14 AL1T k20 1.5 —_
Treatmeni {0,1] LU LU R k14 A1, 354 055
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Figure 2. Mean agredl andd age-1 casch-percilon for largemomh bass col-
ecteed Froms T s 12 coves, Bovensher 1997 1o March 1999, Ervar bars repre-
sent standard devatlons of the mean and mean cach-pereffon wmlues
sivnatmed by thee sanee lecier were not significanty (poe 0.05) differen.

fered (p < 0L01), with 53% of the fish greater than 1100 mm
TL in the treatment coves compared to 25% in the control
coves. Similar to data collected in 1998-1999, fish were long-
er (p < 0.01) in the control coves in April at age-1 and aver-
aged 159 mm TL compared to 142 mm TL in the treatment
coves, In the controd and treatment coves, 57 and 45% af the
fish were longer than 140 mm TL, respectively.

.I‘m;.uming' xE_:.;l.'l.l.lll'lllg' timies were sirmilar berween reatment
and control coves, fish growih rates were slightly fasier by
November in herbicide weated coves. However, by the fol-
lowing spring, age-1 fish were slightly longer in the control
than the weamment coves. Possibly, lower largemouth bass
density in conjunction with the natural reduction in hydrilla
abundance during winter in control coves allowed young
largemouth bass w feed more effectively, grow faster, and ac-
iain slightly larger sizes than in treated coves,

For data pooled between 1997 and 2003, mean length was
weakly but inversely related (p < (L05) o numerical cawch-
pereliore in fall and spring when fish were age 0 and age 1,
respectively (Table 2). This suggested modest densin-depen-
dent growth depression occurred. In fall for aged large-
mouth, both numerical cach-per-cifon (NUM-CFE) and
tonal SAV coverage (SAV-OOVER) were negative regressors of
mean fish length and the equation was comiputed:

log,,(MTL) = 2.095 - 0.0645(log, NUM-CPL)
- 0.000TES (SAV-COVER)

J Agread, Plant Manage, 42: 2004,
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Figure 3. Mean age-0 amd age-l cachepereffon for hrgemouth bass col-
becied from 4 coves, Movember 1909 0 April 2003, Emor bars represent
stardand deviations of the mean amd mean catch-per-cffon walues annogated
by the sme ketber were not signifcantly (p = 005) different,

Both independent variables were highly significant (p < 0.01)
terms and the equation explained 35% of the vanation in
mean lengths, Thus, lower lengths of aged fish were associat-
ed with higher cuch rates and SAV coverges, Based on semi-
partal squared cormrelaton coefficents (p®), cuch-per-effort
(pr = 0.23) was a shighdy more influenual waable in the
model than wal SAV coverage (pr? = 0L20). In additon, cova-
riate analysis indicated that for a given numerical caich rate,
mean lengths were higher (p < 0.05) for age-0 lish collecied
in herbicide treated than comwrol coves (Figure 4). Thus,
thiese analyses indicated that age- fish collecied in the fall
were larger in herbicide wreated coves where native SAVS were
mare abundant and total 5AY coverage was lower, Contrary to
our observations, aged) length, growth, seine catches, and
plant abundances in Michigan lakes were not interrelated or
were not associated in untreated or herbicide treated lakes to
reduce Eurasian watermilfoil {(Valley and Bremigan 3002},

Similar statistical procedures were applied to data collect-
cd in spring for age-1 fish, and only numerical cawch-per-ei-
fort was negatively related to mean lengths. The response of
mean lengths w numerical cach was similar berween ireat-
ment and conuol coves and toal and native SAY coverage
did not influence lengths at age 1.

As numernic age-l catch-per-cifort increased, the peroent
difference in numernic abundance between aged) and age-1
decreased (r =061, p < 0.01) in both conwrol and herbicide

o
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Figure 4. For all agead fish collected fram 1997 10 2002 in Nowmber, the
relation between carch-perefon and mean sl lengih in herbicde ireased
and coneral coves. In canroll coves, U regression oqustion was mean ioial
lengih = 1026 -1B.6%log, {carch-pereflarn) and in preasd coves, the regres-
sian eguiation was maean ot eogih = LHLA -17.2%og, {cacch-per-efan).

ireated coves (Figure 5). Thus, densi-dependent mecha-
nisms, in part, likely influenced the percent decline or sur-
vival of young largemouth bass bewween fall and spring. At

200
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150+ *® Herbicide -o---
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0o o

Parcent difference between age-0 and age-1 catch
3

L'l <
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=100 -
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Figure 5. The percent difference botween age-d and age-1 cich-perefion
within a year closs and aged calch-peeclfont in controd and herbicide
treated coves. Inthe conral eones, the regrosion equation was percent dif
ference = -F0.3 - 121 8%ag_(cach-perelfort) amd in ireated coves, the
regressen oquation was percent different = <50 THE 8o dcatch-por
wlhEin b,

1]

age-, catch-per-effort greater than 1 fish/minute was associ-
ated with the greatest percentage decline in vearclass abun-
dance over time. The elevation of the regression line
between percent difference in age-0 and age-1 canch and age-
0 catch appeared higher in the herbicide compared wo the
control coves and suggested potentially greater recruitment
in treated coves for a given age-0 caich (Fi 5). Howewer,
the difference in elevation was statistically similar (p = 0.13)
for these two regression equations. At times, age-1 caich rates
were higher than aged), an anomaly w our sampling, but
these ohservation occurmed at lower age0 caiches. Mean 1o-
1l length at age 0 was weakly, but positively eorrelaed (r =
0.29, p = 0.07) 10 lower percentage declines between age-0
and age-1 cawch and suggested slightly greater survival and
recruitment to age 1 in coves with faster growing and longer
age-ll fish. Miranda and Pugh (1997) found elecirofishing
caich for age-1 largemouth bass in March was highest at
about 20% coverage of SAV and greawest survival bemween
age 0 and age 1 ocowrved an 10-204% SAY cover,

In conclusion, applicatons of both Sonar and Aquathol K
o reduce hydrilla in small coves promoted the establishment
of native SAV, and were associated with either neutral or pos-
ive impacts on young largemouth bass, However, in some
instances, applications of these herbicides may completely
eliminate hydrilla and reduce total SAV coverage o nil, but
our study could not address the impact of compleie removal
of SAV on young largemouth bass populations chamcteristics
in these small coves. Miranda and Pugh (1997) found in
mixed exotic and native SAV communities that aeral cover-
age of 10-25% provided optimal conditons for abundance,
over winter survival, and growth of young largemouth bass,
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