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Table 2. Summary of mean catch-per-unit-effort (fish/h) values for largemouth bass, bluegill and
redear sunfish collected from transects in lakes Alligator, Gentry, Lizzie, Center, Coon,

and Trout during spring 1989.

Alligator Gentry Lizzie Center Coon Trout
Largemouth bass
Total 71 20 52 23 25 20
<201 mm 13 3 3 5 7 7
201-355 mm 49 16 47 12 11 13
>355 mm 5 1 3 5 8 0
>499 mm 1 0 0 0 0 0
>599 mm 0 0 0 0 0 0
Bluegil!
Total 110 84 48 131 149 43
<152 mm 91 75 44 124 145 40
>152 mm 19 9 4 7 4 3
Redear sunfish
Total 36 0 28 14 16 19
<152 mm 14 0 13 7 9 7
>152 mm 22 0 15 7 7 12

Note: Three, 15-minute transects were performed at night in each lake, except Alligator Lake which
had six.



Table 3. Average number and diversity of aquatic-oriented birds utilizing the Alligator Chain of
Lakes from April through June 1999 (one survey/month).

Lake Average number of Average number of
species observed (Range) birds observed (Range)
Alligator 14 (11-16) 155 (141-165)
Center 6 67 18 (13-25)
Coon 4 (3-5) 9 (4-16)
Lizzie 10 (7-13) 67 (29-75)

Trout 7 (5-9) 18 (11-24)




While samples from both lakes expressed specific conductance measurements higher than
historical averages, no significant differences were detected for other monitored parameters

(Table 4). In fact, both lakes continued to exhibit some of the lowest enrichment conditions of

all lakes sampled within the Kissimmee River basin.
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Letter to the Editor

A global awarencss is developing regarding
the environmental and economic costs
precipitated by invasive exotic plants and
animals. Many states and foreign nations have
begun the costly process of removing the most
invasive exotics from public lands as a step
toward restoring natural plant and animal
diversities.

We in Florida should be proud of the
leadership role we have played in waterhyacinth
management. The maintenance control
philosophy is being adopted by many groups
just beginning invasive exotic plant and animal
control programs. However, Florida’s public
lands have been invaded literally by hundreds
of exotic plants and animals. Because the
science of invasive exotic species impacts is so
new, only a decade or so old, most Floridians do
not understand or do not know that problems
exist. We, as aquatic plant managers, must lead
through education and by example to preserve
the public waters entrusted to our care. We can
no longer introduce invasive exotic species or
allow these contaminants to expand for the
benefit of special interest. We must balance all
of the impacts, current and future, of our actions
(or inactions) on the environment. There are still
many who would trade future environmental
and economic costs for the benefits created
today by the invasive waterhyacinth and
hydrilla. Most of our governmental leaders still
do not understand the repercussions of
inadequate funding to manage invasive exotics.

The wake-up alarm is poised to ring on
October 1, 1994. During the past two years, the
Cooperative Aquatic Plant Management
Program has operated with a $9.0 million
budget, more than $5.0 million of which was
spent on hydrilla management each year.
However even this level of funding was
inadequate. Hydrilla expanded by 50% to cover
75,000 acres of public waterways in 1993. For
fiscal year 1994-1995, the Legislature has
authorized slightly less than $6.0 million for
aquatic plant management.

Section 212.69(1) (a), Florida Statutes,

mandates that the Department spend $1.0 million
on melaleuca control each year. The average cost
to control waterhyacinth and waterlettuce under
the Cooperative Program over the past five years
has been about $1.5 million. Minor plant control,
to maintain boat trails and access points, cost an
average $370,000 during the same period. If these
estimated costs are deducted from the fiscal year
1994-1995 aquatic plant control budget, this
would leave approximately $3.0 million for
hydrilla control. In the annual report to the
Govemor and Cabinet, the Department estimated
that nearly $10.0 million are needed for
appropriate hydrilla management during fiscal
year 1994-1995.

With this kind of funding gap, we anticipate
that hydrilla will go untreated in many
waterbodies until funding is significantly
increased. In the meantime, we as managers of
public waters should do all we can to keep
hydrilla populations as low as possible and
educate the public in the ultimate dangers of this
invasive exotic plant. To do otherwise, would
be both environmentally and economically

irresponsible.
Jeff Schardt

ATTACHMENT 3

Fquatics

CONTENTS

Summer 1994/Vol. 16, No. 2

Invasion of the Tussocks

by Bob Hujik. . ................oo.n.

Hippo Grass: An Invasive Warm-Region Aquatic Grass
by J. Douglas Oliver. ..ot .

Keeping Track of Hydrilla

by Frederick |. Ryan and Deborah L. Holmberg ........

.. &

Hallelujah!

It’s summertime.

Photo of “Swimm’n hole
on Santa Fe River”

by Nancy Allen

FAPMS DIRECTORS
1994

President

Wendy Andrew
Walt Disney World
Parks Pest Control
P.O. Box 10,000
Lake Buena Vista,
FL 32830
407/824-5484

FAX 824-7054

President Elect

Mike Hulon

Florida Game and Fresh
Water Fish Commission
600 N. Thacker Avenue
Suite A-1

Kissimmee, FL. 34741
407/846-5311

FAX 846-5310

Immediate Past President
Wayne Corbin

St. johns River Water
Management District

P.O. Box 1429

Palatka, FL 32078-1429
904/329-4276

FAX 3294508

Secretary

Nancy Allen

US. Army Corps of
Engineers

P.O. Box 387

Crystal River, FL 34432
904/795-2239

Treasurer

Wayme Jipsen

7900 Baymeadows #59
Jacksonville, FL. 32256
904/232-2219

FAX 232-3696

Editor

Ken Langetand
IFAS/Center for Aquatic
Plants

7922 NW 71st Street
Gainesville, FL 32606
904/392-9613

FAX 392-3462

Directors-At-Large

Ernie Feller

South Florida Water
Management District
80 5. Airport Road
Kissimmee, F1. 32741
407 /597-1505

Jackie Jordan

Florida Department of
Natural Resources
300 Business Parkway
Royal Palm Beach, FL
33411

407 /793-5666

FAX 793-6217

Bill Haller

IFAS/Center for Aquatic
Plants

7922 NW 71st Street
Gainesville, FL 32606
904/392-9613

FAX 392-3462

John Kelso

Southwest Florida Water
Management District
2379 Broad Street
Brooksville, FL. 34609-
1476

904 /796-7211

FAX 754-6881

Steve Weinsier

Aqua Jet Inc.

120 Torchwood Avenue
Plantation, FL. 33324
305/452-0386

FAX 452-0387

Mike Bodle

South Florida Water

Management District
P.O. Box 24680

West Palm Beach, FL
33416

407 /687-6132

FAX 687-6436

Bill Christian

East Volusia Mosquito
Control District

1600 Aviation Center
Parkway

Daytona Beach, FL. 32014
904/428-2871

FAX 423-3857

Keshav Setaram

Orange Coumr
Environmental Protection
2002 E. Michigan Street
Orlando, FL. 32806
407/836-7400

FAX 836-7499

Ron Hyatt

Lake and Pond Maintenance
P.O. Box 28087

St. Petersburg, FL 33709
813/522-1584

FAPMS COMMITTEE
CHAIRS
1I9H

Aquatic Plant Advisory
Committee Delegate

Auditing

Steve Weinsier

Aqua Jet Inc.

120 Torchwood Avenue
Plantation, FL. 33324
305/452-0386

FAX 452-0387

Awards

Brad Mann

South Florida Water
Management District
100 N.E. 40th Avenue
Okeechobee, FL. 33416
813/763-2197

FAX 467-9086

By Laws

Francois Laroche

South Florida Water
Management District

P.O. Box 24680

West Palm Beach, FL 33416
407/687-6193

FAX 687-6436

Governmental Affairs
Co-Chairs:

Ed Harris

Department of Environmental
Protection

4378 L.B. McLeod Road, #8
Orlando, FL 32811
305/849-0673

FAX 904/343-4259

Karen Ward

1314 N.W. 8th Court
Boynton Beach, FL 33426
407/735-9797

Historical
Bill Haller

[FAS/Center for Aquatic Plants

7922 N.W. 71st Street
Gainesville, FL 32606
904/392-9613

SC 622-9613

FAX 392-3462

Local Arrangements
Vera Gasparini

Asgrow

4169 Leafy Glade Place
Casselberry, FL. 32707
813/752-1177

FAX 754-3840

Nominating

Wayne Corbin

St. m River Water
Management District
P.O. Box 1429

Palatka, FL 32078-1429
904/329-4276

FAX 3294508

am
Alison Fox

Center for Aquatic
Plants

7922 N.W. 71st Street
Gainesville, FL. 32606
904/392-9613

FAX 392-3462

Publiclty

Mike Hulon

Florida Game and Fresh
Water Fish Commission
600 N. Thacker Avenue
Suite A-1

Kissimmee, FL 34741
407 /846-5311

FAX 846-5310

Scholarship
Foundation Delegate
Jesse Griffen

1000 N.E. 40th Avenue
Okeechobee, FL. 33472
813/763-2197

FAX 4679086

Merchandising
Jan Frye

6167 Janes Lane
Naples, FL 33942
813/597-1505
FAX 5974987

The Florida Aquatic Plant Management Society, In
nor has it verified any of the statements made in any of the advertisements or articles. The Socie
implied, the fitness of any product adverlised or the suitability of any advice or statements cont

1993 FAPMS, Inc. All rights reserved. Reproduclion in whole or in part without pe
AQUATICS: Published quarterly as the official publication of the Flo
1,579,647. This publication is intended to heep all interested parties Inf

<. has not tested any of the products advertised or referred to in this publication,
t{ does not warranl, expres.sly ar
alned herein.

mission is prohibited.

rida Aquatic Plant Management Society Reglstration No.
ormed on matters as they relate to aquatic plant marsagement

padicularly in Florida. To become a member of FAPMS and recelve the Society newsletter and Aquatics magazine, send $240.00 plus

your mailing address lo the Treasurer.
EDITORIAL: Address all correspondence regarding editorial matter to Ken Langeland Aquatics Magaziane.




~ J .
N AENA N

Figure 1. One of two Adirondock Inc. harvesters removing nine acres of tussocks fr

County.

Florida Game and Freshwater Fish Commission

Backround

The Alligator Chain of Lakes,
located in eastern Osceola County,
is made up of six lakes ranging in
size from 225 acres (Coon Lake) to
5,100 acres (Alligator Lake). The
Chain is connected by a series of
canals, and water levels are regu-
lated by the South Florida Water
Management District (SFWMD).

Florida’s rainfall pattern histori-
cally produced a wide range of
water level fluctuations in the
Alligator Chain. Aquatic plant and
animal communities adapted to
high- and low-water periods. Lake
levels fluctuated as much as 7 feet
on an annual basis. However, since
implementation of flood control
practices in the mid-1200", annual

o
Y i

Kissimmee, Florida

lake level fluctuations have been
strictly regulated within a 2 foot
range. Restrictive water level
fluctuation regimes have encour-
aged the growth of dense mono-
typic bands of pickerelweed
(Pontederia cordata), cattail (Typha
spp.), American cupscale grass
(Sacciolepis striata} and burhead
sedge (Scirpus cubensis). Most of the
growth has occurred within the
regulated low-pool stage of the
lakes” shallow littoral zone. These
bands of vegetation, referred to as
tussocks, root in the loose bottom
substrate at low-pool stage and tloat
at higher lake stages. Tussocks
impede water exchange in the

shatlow littoral areas, decrease

om Coon Lake from the Alligator Chain in eastern Osceola

.,,!"' 7Y Y e -

habitat available for fish reproduc-
tion and interfere with other recre-
ational uses. If the present water
level schedule remains unchanged
and/or nutrient loading as a result
of development along the shoreline
continues to increase, organic
material and dense bands of veget a-
tion will continue to build up
around the lakes and severely
impact productivity. The diversity
and abundance of fish, invertebrat es
and aquatic plant communities in
the Alligator Chain have already
begun a slow decline. To determine
it the trend could be reversed, an

experimental aquatic plant harvesg-
ing “revegetation program was

| implemented in 1992 on lakes Coon




harvesting, in reference to dock.

and Center (600 acres) and contin-
ued during 1993 on Lake Center.

The 1992 Experimental Project

On 20 January 1992 Adirondack
Harvesters Inc. began removing
nine acres of floating tussocks from
Coon Lake (Figure 1). The tussock
band averaged 70 feet wide and
encompassed three-quarters of the
lake’s shoreline. The tussocks were
predominantly pickerelweed,
burhead sedge, water primrose
(Ludwigia spp.) and organic muck.
Tussocks were removed with
mechanical harvesters (one 8-foot
and one 10-foot), off-loaded onto a
10-foot shore conveyor and trucked
to adjacent upland disposal sites. A
SEWMD canal bank and county
right-of-way were used for disposal.
The material was left to decompose.
The mechanical harvesters were
unable to work in water less than 2
feet deep therefore, harvesting was
done when lake levels were at high-
pool stage (64 ft msl) so the maxi-
mum amount of tussock material
could be removed. Crews worked 7
days/week and were rotated
weekly to complete this part of the
project by 23 March 1992 (Figure 2).

On 24 March 1992, harvesting
began on a 5-acre section of Lake
Center. Since lakes Coon and
Center are connected by a canal,
only part of a day was used to move
equipment to Lake Center. Tus-
socks at the new site consisted
mainly of burhead sedge, American
Cll}')SL‘dll‘ Brass, water primrusv and

cattail, the average width of this

3

tussock band was 150 feet.

The Florida Game and Fresh
Water Fish Commission (GFC) and
SEWMD cost shared $100,000 for
the experimental project. Two
homeowners on Coon Lake pro-
vided funding to Adirondack
Harvesters Inc. for 0.1 acres of
tussocks to be removed in front of
their residences. In addition, ten
lakefront property owners payed
Adirondack Harvesters Inc. to
harvest approximately one acre of
tussocks at a cost of $1,000. All
work was completed by 11 April
1992.

No noxious plant regrowth was
observed on the restored areas of
either lake one year after mechani-
cal harvesting. Since it took 15 to 20
years of stabilized water levels for
the tussocks to form, regrowth
should not be apparent one year
later. However, small areas of
sparse maidencane (Panicum
hemitomon) and spatterdock (Nuphar
luteum) have regrown on the
restored areas. Apparently the
tussocks were supressing the
growth of those plants. Cattails,
that were cut off a maximum of 12
inches above the lake bottom,
showed no new growth. Bottom
organic sediments that measured up
to 12 inches deep after removal,
were only 0.5 inches to 3 inches in
depth one year later. It appears that
wave action in harvested littoral
areas flushed the sediments
lakeward, leaving hard sandy
substrate behind.

Cost per acre estimates averaged

Figure 2. A portion of Coon Lake before (A) and after (B) removal of nine acres of tussocks. Note comparison of open water, before and after

$9,300/acre for Coon Lake and
$3,700/acre for Lake Center. Lower
cost estimates for Lake Center were
primarily due to the shorter travel
distance between the work site and
the shoreline conveyor. The
physical density of the tussock
directly influenced the cost per acre.
The burhead sedge/American
cupscale grass tussocks on Lake
Center were less dense and much
easier to harvest than the pickerel-
weed tussocks on Coon Lake.

In June 1992, project personnel
planted 2,200 giant bulrush on the
restored areas of Coon Lake (2,000
plants) and Lake Center (200
plants). An additional 200 bulrush
plants were given to the Alligator
Chain Homeowners Association to
be planted throughout the Chain.
All bulrush showed signs of re-
growth, averaging three stems of
new growth per planted stem.
Some plants had as many as 14 new
stems of growth.

The 1993 Aquatic Plant
Harvesting Project

On January 11, 1993, Adirondack
Harvesters Inc. again began remov-
ing 19 acres of floating tussocks
from Lake Center. A total funding
package of $135,000 from the GFC
and SFWMD was allocated for the
project. Three harvesters were used
(one 8-foot and two 10-footers)
instead of two to increase the rate of
removal Harvesting procedures
were the same as described in the
1992 project. Disposal sites within
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one mile of the off-loading site were
difficult to find. An area of pine/
oak scrub was finally located and
used. The tussock band (150 ft
wide) was comprised of burhead
sedge, water primrose and pickerel-
weed that were rooted in floating
organic muck. Cattail, which was
rooted to the bottom, and American
cupscale grass, which was floating,
formed the outside edge of the
tussock. The project was completed
18 March 1993.

Areas of sparse spatterdock and
maidencane have regrown on these
restored area. Again, as on Coon
Lake, the growth of these native
vegetation types was suppressed by
the tussock. No regrowth of the
cattails was observed. The roots
were examined in the field and
appeared dead. A major wind
storm, that moved through Central
Florida on 13 March 1993, pushed
organic bottom material from the
restored areas on to dry ground,
thus bottom sediment depths
averaged only 2 inches.

. Cost estimates to harvest tus-
socks averaged $5,200/acre, almost
30% higher than the 1992 Lake
Center estimates ($3,700/acre). The
higher cost estimate was primarily
due to the fact that some work sites
were on the opposite side of Lake
Center; approximately 0.75to 1 mile
from the shoreline conveyor.

In July 1993, an additional 2,200
bulrush plants were planted on
Lake Center and 300 more on Coon
Lake by GFC and SFWMD person-
nel. Also, 250 bulrush plants were
given to the Alligator Chain
Homeowners Association to be
planted throughout the Chain.
During August 1993, 150 eel-grass
(Vallisneria spp.) plants were
planted on a restored area in Coon
Lake. This area was marked and
wili be monitored to determine
growth.

Parameters such as water
quality, dissolved oxygen and
sediment depths are being ana-
lyzed quarterly. Annual fish and
vegetation surveys are also being
conducted. This information will
help evaluate the success of the
project.

Conclusions

Several factors such as proximity
of off-loading sites to work sites,
areas for disposal and time allowed
for mechanical failure impact cost of
harvesting operations. Off-loading
sites close (< 1 mile) to the work site
will keep project costs down. It was
noted that during 1993 costs on
Lake Center were much higher
because of longer travel distance. It
is important to locate off-loading
areas that are deep enough (> 3 ft)
for the harvesters to maneuver up
to the conveyor. Easy access areas
where the water gets deep quickly,
such as boat ramps or canal banks,
work well.

Finding upland disposal areas
close to the off-loading site for the
tussock material is also important.
In rural areas, owners of large
parcels of land were targeted.
Many landowners did not want
tussock material on their properties
even though it reduces 50% by

volume during the first year of
drying. In metropolitan areas,
landfills and/or areas specifically
designated by the city or county
could be used.

Finally, each project was ham-

‘pered by mechanical breakdowns.

At least two weeks were lost during
each project because of mechanical
failures.

Harvesting is a very practical
lake restoration technique in
smaller systems where travel time
can be kept to a minimum. Future
projects will depend on the avail-
ability of nearby disposal sites and
funding. While drawdown/muck
removal operations are less expen-
sive than harvesting ($2,000/acre
vs. $6,000/acre), it is often unfea-
sible or impossible to implement
drawdowns when and where they
are needed.
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