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The evatic pubenersed squatic plant hydnlla,
HydnSa vermcsilata (LLF.) Royle, has speead in
the past 20 years into nearly every arca of Flor-
s and oo soveral other sates. Hydrills forms
s demse, tnu:gl-rd surface mat and rapidly
dominstes the nalve fora (Haller and
Sunca 1975 In 1977, an estimated 9.1 millicn
dallars were wpent in Florida for hednills con-
trol programn (Haller 1959, Hydrilla i uiaally
controlled sith herbiades, but mechanical
means afe being uied more (requenty.

The of research on mechanical har.
vesting of aquatic weeds has involved engineer.
ing design and Cou extimates (Bryant
1970; Koogel ot . 1977; and
19790, Receni siudies have evaluated the
of mechanesl hanesting 05 the nuirscot bud-
geos and water quality of Lakes (Wile 1978).

Orange Lake is a shallow (mean depth = 3
m) 5,000 heaware lake 30 km south of Gaines-
sille, Florida, Befiore hiydrilla was introduced in
1971, the predominant littoral planta were
species of Nuphar, m, and Cabomba.
Low water beveld from 1974 threugh 1978 fa-
vored U n of hiydrilla, which covered
805 of the lake by the summer of 1977,

Methods
The michanical harvesting operation utiliand
a2 harvester for cotting and picking up vegow-
tioe, a iransporter for moving the vegetation
thoce, and a shore gonvever which elevated the
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In Scpicmber 1977, theee swaths 2.3 m wide,
I..iudq-r.ﬂ. 162, and 230 m long, were
harvested from an wndisurbed hydrills bed
500 m from shore in waters bevwern 1.3 and 2
m deep. The harveuer operated at 34 b
e, Afecr cach swath was harvesied, the vepe-
eateon was loadod onto the tran and Co
veyed on shore Inio & dump iruck. The vege-
wsehens Froem each bosd wai welghed with 5 wred
vruck on truck wabes, domped, snd housd ot
od for scparation of fub. Fish were placed on
e and later separated inio spocies and e
chisges, which were counted and weighed.

A populstion citimaie of the hih in unhar.
vested Bydnlla was determined from three
(08-heoware block-net samples, Nets were et
im 1.5<3 m deep, undisturted smands of hydnlla
(similar 10 the harvested shcs), and dhe bead
lings swere pushed intd the sediment. Appiox:
immately 300 Live Rab, commen o the lake, were
captured by elecirofishing, marked by fin clip,
and relessed ino each block net 1o detarming
recovery raies. Rovenone (2 mgflicerd was uni-
formly applied inside the news through the

ion with outbosrd moters. All fah ¢om-
ing 1o the surfate were piched up over a J-day
priod.

Reanilts and Distussion

The block-net samples contalned 10 species,
ol whach wnfish made up 52% of the fish pum-
bers and 575 of fak boman (Table 1) The
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FIAHERY IMPACTS OF MECHANICAL WELD CONTROL

sudics of dense submersed vegelton (Harneon
and Schaeider 1974) In gencral, this habitae
containg a high population of bath juvenile
sportfish and small forage Rihes (darers, gam-
s, topminnow ¢t ceteral. The caboulaced av-
1r.||,l';tilhl of the Fith in the block-not samples
was 2

The three loads of hydrilla, from which the
fith were . weighed 540, 826, and
1.415 kg. The estimated hydrilla biomass
(25,000 = 240 kghertare) in Orange Lake is
similar (0 previous estimates of dense hydrilla
nlestanions (Haller and Sviton 19750

Generally, the proportion of fish species re-
maved with the harvested vegetation reflecied
their relative abundance in the block-net pop-
uhiion citimate Warmouth, for cxample, 3¢
eounted for LER of the cuimated fish popula.
thon, and 115 of the harvested spedies. The
biomass of warmouth in the Laibnsm edf
mate and in the harvened fshes constituted
21% of cach ssmple.

Sunfish were dominant by weight and oum-
ber in the Bock-net popelation esimate. They
were alo dominant in the harvesied fish bio-
mass (31 kg of a total 85 kg harvesed/heciare),
bt were it dominant by namber. Nearly half
[4¥%) of the sk removed with the vegeiation
were blocfin killifuh. The otcuarence (1307
heciare) of crecl-sive (=45 gl sunfish accounted
for much of thiz group’s weight dominasnoe in
the harvested hedrlls sumples, Sunfish were
the only creelssize fish caplured by the harvest
er during this swdy: however, lirge chain pick.
erel, largemouth bass, black crappie, and other
large fishes were commonly collected with the
vegotation in the harvesting .

The 65,000 harvested fish re so%
of the sunding crop by number and 185 by
weight. The harvester sclectively removed
wmaller figh. Wil vne on (redear sun-
fish), the percent fish loss to hydrilla harvesting
wag grenter by number than by weight, evie
dence thae larger numbers of small fish were
being harvested. The average weight of har-
vesed fish was 1.3 g, versus 2.2 g in block-net
samples. The majority of fah harvested were
young of the year, particularly with respect 1o

{D. DuRant, unpullnbed dawa).

An index of fish loss 1o hydrills harvesting is
the ratio (in percent) of Rah in the cut hydrilla
1o that in the block-net samples, Four species
were harvesied im excess of hall ihelr estimated

L1k

populotions: bluefin killifish B0% by number
and 61% by weight, mosguitofish 51% hy num-
ber, Flarida gar 75% by number, and dollir
yunhah 1335 by number and 100% by weight
These species are gencrally found in asocaion
with littoral vegeation rather tham in open
water. It B surmised chat they sought cover in
ihe vegetation when the harveuer approached
snd comsequently became emangied in the
vegetation.

Three speaes=—golden shiner, brook silver-
sidde, and taillight shiners—although abundan
in the hlack-net samples, were not readily col-
lected by the harvester. [t s possible that these
species, when daturbed by the harvester, pwim
out of the immediate area and thus avosd re-
moval with il vegolanon. Seven spoacs, par-
ticularly the sunfishes, were almost equally re-
moved with the cur vegetation. Bluegill,
warmouil, redear sunfish, black ¢rappic,
swamp daner, bluespowed sunfish, and large:
vty b all were harvesed o ranss between
20 and 30% of their population by number and
17 10 23% by weight

Mearly all the data in this siudy are compared
to the cilimated stinding crop of fiuh in dense
Eyedrilly 33 determined by block net. Maximum
effort was given o scuracy determing the
fish population by using small new (008 hoct
are), mark-recapiure correction famar, 20 to
S0 hours of pickup per net, and stivring of the
vegettion by ol moor,

All fish specics commaonly collecied by elec
trofishing were placed in several nut of which
this stwely iv a portion. The recovery dawa from
13 block new is currently heing prepared for
publcation of a study umilir 1o that of Grin-
stead et al. (1978). Recovery of hinclpped fith

in this study varied from 7.3% (brook
silverside) 10 B1.3% for redear sunfish (D, Du-
rant, unpublished daa),

The block-nel population estimate likely
wndereptimntes the populaton of small blusfin
killifish, mosquitn fish, and fihes of dmilar slee,
Marked fish of these species were larger than
some individuah occurring in the nets (marking
of small individuals of ¢ach species was pot fea-
sible] and thiir recovery rate would be lighaly
higher. To 3 leiser extent, estimates of ik re-
moved by the mochanicl harveser abio are
conservative because the 25-mm® mesh convey-
er belw o the harvester, transporter, and con-
vever allow some fish w fall onto the barge in
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inacccainle areas and on the grnuhd under the
COMVEVET,

Mechanical contral of nuisance aquatie vege-
taunn generally is considered mmore envirom-
mentally sound than chemical contral. As well
a3 reducing the use of herbicdes, physical re-
moval of plants removes nutrients and i gens
erally thowght o improve water guality. Hows
ever, mechanical weed contrel has not been
subjected to the same environmental seruting
ar r.:-gulnr.iun # chemical contral. H.q-ul:liﬂm
periainiog to mechanical contral apply only w
those activities defined as dredge.and-fll op-
eraton.

In contrast, apencies charged with the en-
forcement of pollution control and ahatement
laws frequently bevy replacement charges for
fish killed by applications of weed-control
chemicals, 1F the mechanical weed conurol op=
eration in Orange Lake, which inveolved 63
hectares overall, had been conducted by chem-
ezl means and the same number of fish had
Been killed as were harvesied, the aisessed val.
e of these fsh would have been over 5410000
hased on carrent fith replacement values (Fol-
lution Commitges 1975).

This study shows that mechanical control of
sguatic weeds can have direct and measurable
impacts upoi fisherles resources, The Crangs
Lake control program was small (65 of 5,000
hectares harvesied), so in lekewide impact
probably was minor. However, very significant
changes in fsh populations could occur in
srmaller lakes in which mechanical harvestng
rermoves vegelation from the entre lake twi or
three umes in @ growing seasomn.

There is potential for greater environmental
dsmage by mechanical aguatc weed contrel
programs than previgusly believed. As aguaric
weed problems inerease it it becoming more
apparent that various contrel methods have
bath advanuges and disadvantages. Their sep-
arate benefits and risks must be condidered be-
Fare & weed control program is begun.

HALLER ET AL,
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