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STUDIES IN AQUATIC HABITATS

BY K. JACK KILLGORE AND BARRY S. PAYNE

INTRODUCTION

Researchers performing field
studies of lakes and rivers are

__hampered by the difficulty of

accurately positioning boats over
the same sampling site(s) during
multiple visits to the same water-
body. Marker buoys used to desig-
nate sample sites are frequently
lost or moved between visits.

~ Fromaboat on the water, one can

triangulate to two permanent
shore locations using an optical
range reader or portable elec-
tronic positioning systems.
However, these methods can be
limited by distance or cost.
The Agricultural Navigator*

* Patentand manufacturing rights held by
Electronic Agricultural Products, 1313
Production Rd., Ft. Wayne, Ind. 46808.

(AGNAV) is a relatively inex-
pensive, commercially available
electronic positioning system de-
signed to be used to apply farm
pesticides and fertilizers in
straight, parallel, and evenly
spaced paths. The AGNAV system
measures distances up to a mile
and thus is appropriate for most
aquatic research studies.

The Aquatic Plant Control Re-
search Program (APCRP) of the
Waterways Experiment Station
(WES) modified the AGNAV for
field positioning of equipment
used in aquatic plant control
research. The AGNAV positioning
system has been used success-
fully to:

e Map the distribution of aquatic
plant colonies in a waterbody
relative to shoreline features.

® Relocate plots and sampling

sites for aquatic plant control
research studies requiring
multiple visits to the same
study area.

OPERATION OF AGNAV SYSTEM

Equipment

The AGNAV system consists of a
mobile unit and two repeaters (A
and B) (Figure 1). For aquatic use,
the mobile unit is placed in a boat
and the repeaters are located at
separate shoreline positions. The
mobile unit consists of acomputer-
transmitter-receiver (c-t-r) with
an antenna, range reader, control
panel, and direction indicator
display unit. The mobile unit runs
on external AC power supply
while the repeaters are powered
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teries. The c-t-r transmits a short
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the repeater transmitter. Repeater.
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transmissions, the c-t-r is given
time to activate its receiver and
also to distinguish the trans-
missions of the two repeaters.
The c-t-r counts the number of
1/4 wavelengths transmitted by

displays a number on the range
reader. The number or AGNAV
unit corresponds to the total
number of 1/4 wavelengths be-
tween the c-t-r and a single
repeater. One AGNAV unit for
154.6 MHz transmissions equals
9.584 in. The range reader dis-
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respectively as displayed on
range reader).*

Establishing a baseline

In order for the range reader to
display the AGNAV A and B units,
firstthe baseline distance between
the two repeaters (P) must be
determined. This is the most
difficult step in operating the
AGNAV.

The AGNAV computer calcula-
tions require a 30-ft offset from
the mobile unit antenna to each
repeater. First, the mobile unit
antenna is positioned 30 ft from

between the two repeaters (Figure
2). This distance is programmed
into the c-t-r. The mobile unit

* In any triangle, if the locations of two

lengths of all three sides are know
(distance A, B, and P), the location of the,
third vertex can be determined. S

vertices (the A and B repeaters) and thY
§
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antenna is then piaced 30 ft past
repeater B on a straight line
passing through the locations of
repeaters A and B. This distance
is programmed into the c-t-r to
complete the baseline establish-
ment procedure.

If the boat containing the mobile
unit antenna cannot be positioned
at the 30-ft offset positions during
establishment of the baseline, a
coaxial cable can be connected
between the c-t-rand the antenna,
and the antenna hand-carried to
the 30-ft offset location. The
length of the coaxial cable must
be in multiples of 1/2 wavelengths
of the AGNAV operating fre-
quency according to the following
equation:

A1 = 1/2(C/F)(VF)3.28 X 10°°

where
A1z = length of half-wave match-
ing section (ft)
C = velocity of electromagnetic
wave (M/S)
F=frequency of the AGNAV
transmission (MHz)
VF =velocity factor of the co-
axial cable

Limitations

The AGNAV system is limited
by distance but not so much that
its usefulness in aquatic research
studies is often restricted. The
maximum distance between re-
peaters A and B is 2500 ft. The
mobile unit can be positioned up
to 5000 ft from either repeater.
Distances measured using the
AGNAV under ideal conditions
can vary by 0.8 of the wavelength
(9.584 in. with AGNAV operating
at 154.6 MHz).

if the transmission of the radio
waves are interrupted during the
AGNAYV operation, incorrect dis-
tance measurements will occur.
Trees, brush, and hilly terrain
near the repeaters can interfere
with the transmission or receiving

‘of radio waves during baseline

establishment or determining dis-
tance from the mobile unit to the
repeaters. AGNAV distance errors

occur if the repeaters are not
repositioned exactly at the original
shoreline sites or when the 30-ft
offset of the mobile unit antenna
is not determined precisely after
the repeaters are placed during
baseline establishment.

DATA COLLECTION

The morphology of a shoreline
and an aquatic plant colony can
be delineated by moving the
mobile unit along their boundaries
and recording the AGNAV A and
B distances at successive points
along the boundaries (Figure 3).
Moreirregular boundaries require
collection of additional AGNAV
coordinates for accurate mapping.
By repositioning repeaters A and
B at their original sites during
successive sampling periods,
changes in the areal extent of the
aquatic plant colony can be
determined.

Establishment of experimental
plots and sample sites can be
facilitated by using a simple
computer that can be carried with
the mobile unit of the AGNAV
system. The WES has used a
system consisting of a pocket-size

programmable calculator, a ther-
mal printer, direct-to-alternating
current inverter, and magnetic
cards containing programs that
facilitate plot and sampling site

_establishment (Figure 4).

One program has been devel-
oped that identifies corners and
areas of rectangular or square
experimental plots (Figure 5). To
establish square or rectangular
plots in an aquatic plant colony,
two corners positioned diagonally
from each other are selected (P1
and P2) and marked with floats,
and the AGNAV A and B dis-
tances are entered in the cal-
culator. The calculator computes
the locations of the two unknown
corners and the dimensions and
the area of the plot, all of which
are then printed on the thermal
paper. The plot area is determined
by the location of the diagonal
corners (P1 and P2) and can
range from less than 1 acreto 320
acres. The plot can be relocated
easily if buoys are lost or are
moved by positioning the re-
peaters at their original locations
and moving the mobile: unit until
the AGNAV values for each corner
are located.
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Figure 3. Delineating the boundary of an aquatic plant population
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Figure 5. Establishing 1-acre treatment plot

_repeaters A and B were marked.

Another program has been

developed for the system that //
- expedites random samplingwithin .

'square or rectangular plots. The
WES has used a calculator pro-
gram that superimposes a grid

over the plot. The dimensions of

an individual grid square are deter-
mined by the operator of the
program. Each grid square is
numbered. The program randomly
selects grids by number, and the
AGNAV A and B values for the
center of these grids are printed

on thermal paper. Thus, the

randomly selected grids then can

_ be located using the AGNAV's

positioning system (Figure 6).

The AGNAV positioning system
is ideal for repetitive, systematic
sampling within a plot. To sys-
tematically sample, the mobile
unit is positioned at the desired
sampling site and the AGNAV A
and B distances are recorded.
This unique site can be found dur-

ing any subsequent sampling —

period if the original positions of

(Continued on page 9)

\\1




; REPORTS PUBLISHED BY -
THE AQUATIC PLANT CONTROL RESEARCH PROGRAM

1976

Miscellaneous Papers

U. S. Army Engineer Waterways Experiment Station.
1976. “Proceedings of the Research Planning Con-
ference on the Aquatic Plant Control Program, 22-24
October 1975,” Miscellaneous Paper A-76-1, Mobility
and Environmental Systems Laboratory, Vicksburg,
Mississippi. NTIS No. AD A036 072. ,

Contract Reports

Stanley, J.G. 1976. “Production of Monosex White Amur
for Aquatic Plant Control,” Contract Report A-76-1,
U. S. Department of Interior, Fish Farming Experimental
Station, Stuttgart, Arkansas, prepared for the Mobility and
Environmental Systems Laboratory, U. S. Army Engineer
Waterways Experiment Station, CE, Vicksburg, Missis-
~ sippi. NTIS No. AD A033 911.

Freeman, T. E, Charudattan, R.,, Conway, K. E., and
Zettler, F. W. 1976. ‘Biological Control of Aquatic
Weeds with Plant Pathogens,” Contract Report A-76-2,
Department of Plant Pathology, University of Florida,
Gainesville, Florida, prepared for the Mobility and
Environmental Systems Laboratory, U. S. Army Engi-
neer Waterways Experiment Station, CE, V|cksburg,
_ Mississippi. NTIS No. AD AG32 862

1977

Technical Reports

Rush, E. S,, and Willoughby, W. E. 1977. “Evaluation of
~ Herbicide Application Platforms for Use in Aguatic
Plant Control; Report 1: Evaluation of the Marsh Screw
Amphibian (MSA),” Technical Report A-77-1, Mobility
and Environmental Systems Laboratory, U. S. Army
Engineer Waterways Experiment Station, CE, Vicksburg,
Mississippi. NTIS No. AD A036 970.

Addor, E. E. 1977. “A Field Test of Selected Insects and
Pathogens for Control of Waterhyacinths; Report 1: Pre-
liminary Results for the 1975-76 Season,” Technical Report
A-77-2, Mobility and Environmental Systems Laboratory,
U. S. Army Engineer Waterways Experiment Station, CE,
Vicksburg, Mississippi. NTIS No. AD A044 392.

Miscellaneous Papers

Sanders, D. R., and Decell, J. L. 1977. “A Concept for the
Development of Long-Term Management Plans for Aquatic
Plant Control,” Miscellaneous Paper A-77-1, Mobility and
Environmental Systems Laboratory, U. S. Army Engineer
Waterways Experiment Station, CE, Vlcksburg, Missis-
sippi. NTIS No. AD A041 301.

Studies; Volume [:

: Reports out of print. Copies may be purchased from NTIS

(address: National Technical Information Service, 5285 Port
Royal Road, Springfield, VA 22151). Commercial number (703)
557-4650, FTS access number + 557-4650.

Grabau, W. E. 1977. “A Management Procedure for the

Introduction of Biological Agents for Control of Aquatic

Plants,” Miscellaneous Paper A-77-2, Mobility and En-
vironmental Systems Laboratory, U. S. Army Engineer
Waterways Experiment Station, CE, Vicksburg, Missis-
sippi. NTIS No. AD A041 302.

U. S. Army Engineer Waterways Experiment Station.
1977. ‘Proceedings of the Research Planning Con-
ference on the Aquatic Plant Control Program, 19-22
October 1976, “Miscellaneous Paper A-77-3, Mobility and
Environmental Systems Laboratory, Vicksburg, Missis-
sippi. NTIS No. AD A044 590.

Contract Reports

Harris, F. W. 1977. “Characterization and Evaluation of
Polymers Containing Herbicides as Pendent Side Chains.”
Contract Report A-77-1, Department of Chemistry, Wright
State University, Dayton, Ohio, prepared for the Mobility
and Environmental Systems Laboratory, U. S. Army
Engineer Waterways Experiment Station, CE, Vicksburg,
Mississippi. NTIS No. AD A038 507.

Sikka, H.C. 1977. “Fateof2,4-DinFish and Blue Crabs,”

- Contract Report A-77-2, Syracuse Research Corporation,

Syracuse, New York, prepared for the Mobility and En-

- vironmental Systems Laboratory, U .S. Army Engineer

Waterways Experiment Station, CE, Vicksburg, Missis-
sippi. NTIS No. AD A040 678.

Instruction Reports

Addor, E. E., and Theriot, R. F. 1977. “Test Plan for the
Large-Scale Operations Management Test of the Use of
the White Amur to Control Aquatic Plants,” Instruction
Report A-77-1, Mobility and Environmental Systems Lab-
oratory, U. S. Army Engineer Waterways Experiment
Station, CE, Vicksburg, Mississippi. NTIS No. AD A036
197.

1978

Techmcal Reports

Janes G A., Bille, S. M., and Cardarelll N. F. 1978.
“Development and Evaluatlon of Controlled Release
Herbicides,” Technical Report A-78-1, Creative Biology
Lab, Inc., Barberton, Ohio, prepared for the Mobility and
Environmental Systems Laboratory, U. S. Army Engineer
Waterways Experiment Station, CE, Vicksburg, Mis-
sissippi. NTIS No. AD A053 029.

Nall, L.E., and Schardt, J. D. 1978. “Large-Scale Opera-
tions Management Test of the Use of the White Amur for
Control of Problem Aquatic Plants; Report 1, Baseline
The Aquatic Macrophytes of Lake
Conway, Florida,” Technical Report A-78-2, Florida
Department of Natural Resources, Bureau of Aquatic
Plant Research and Control, Tallahassee, Florida, Florida
Game and Fresh Water Fish Commission, Orlando, Flor-
ida, prepared for the Environmental Laboratory, U. S.
Army Engineer Waterways Experiment Station, CE,
Vicksburg, Mississippi. NTIS No. AD A057 345.




: - Guillory, V. 1979 “| arge-Scale Operations Management

Test of the Use of the White Amur for Control of Problem
Aguatic Plants; Report 1, Baseline Studies; Volume ll: The
Fish, Mammals, and Waterfowl of Lake Conway, Florida,”

Technical Report A-78-2, Environmental Laboratory, U. S.

Army Engineer Waterways Experiment Station, CE, VICkS-

burg, Mississippi. NTIS No. AD A081 132.

Conley, R., Blancher, E. C., I, Koouman G k. Fox dok
and Grisman, T. L. 1979. “Large Scale Operatxons Man-
agement Test of the Use of the White Amur for Control of
Problem Agquatic Plants; Report 1, Baseline Studies;

Volume lll: The Plankton and Benthos of Lake Conway,

Florida,” Technical Report A-78-2, Department of En-
vironmental Engineering Sciences, University of Florida,

Gainesville, prepared for the Environmental Laboratory, U.

S. Army Engineer Waterways Experiment Station, CE,
Vicksburg, Mississippi. NTIS No. AD A072 392.

Blancher, E. C., Il, and Fellows, C.R. 1979. “Large-Scale
Operations Management Test of the Use of the White

Amur for Control of Problem Aquatic Plants; Report 1,
- Baseline Studies; Volume |V: Interim Report on the Nitro-

_ gen and Phosphorus Loading Characteristics of the Lake

‘Conway, Florida, Ecosystem,” Technical Report A-78-2,

Department of Environmental Engineering Sciences,
University of Florida, Gainesville, prepared for the

Environmental Laboratory, U. S. Army Engineer Water-

ways Experiment Station, CE, Vicksburg, Mississippi.

NTIS No. AD A072 393.

Godley, J s McDiarmid, R. W., and Bancroft, G. T.
1981. “Large-Scale Operations Management Test of the

_Use of the White Amur for Control of Problem Aquatic
- Plants; Report 1,

Baseline Studies; Volume V: The
__ Herpetofauna of Lake Conway. Florida,” Technical Report

S

~ A-78-2, Department of Biology, University of South Flor-
~__ida, Tampa, prepared for the Environmental Laboratory, U.
 S. Army Engineer Waterways Experiment Station, CE,

- Vicksburg, Mississippi. NTIS No. AD A102 744.

Miller, H. D., Ragsdale, P. B., Adams, J., and Kaleel, R
T. 1981 “Large-ScaIe Operatlons Management Test of
the Use of the White Amur for Control of Problem Aguatic
Plants; Report 1, Baseline Studies; Volume Vi: The Water
and Sediment Quality of Lake Conway, Florida,” Tech-
nical Report A-78-2, Canin/Miller Associates and Orange

. County Pollution Control Department, Orlando, Florida,

prepared for the Environmental Laboratory, U. S. Army
Engineer Waterways Experiment Station, CE, Vicksburg,

~ Mississippi. -
_Ewel. K. C., and Fontaine, T. D., lll. 1979. “Large-Scale

Operations Management Test of the Use of the White
Amur for Control of Problem Aquatic Plants; Report 1,
Baseline Studies; Volume VII: A Model for Evaluation of
the Response of the Lake Conway, Florida, Ecosystem to
Introduction of the White Amur,” Technical Report A-78-2,

. University of Florida, Gainesville, prepared for the
_ Environmental Laboratory, U. S. Army Engineer Water-

‘ways Experiment Station, CE, Vicksburg, Mississippi.
NTIS No. AD A069 897.

Hardin, S., Land, R., Morse, J., and Spelman M. 1982'
~ “lLarge- Scale Operations Management Test of the Use of

~ the White Amur for Control of Aquatic Plants; Report 2,
First Year Poststocking Results; Volume li: The Fish,
Mammals, and Waterfowl of Lake Conway, Florida,”

Technical Report A-78-2, Florida Game and Fresh Water

Fish Commission, Orlando, Florida, prepared for the

. ‘Environm‘ental Laboratory, U. S. Army Engineer Water-
‘ways Experiment Station, CE, Vicksburg, MlSSISSIDPI

NTIS No AD A113 858.

Crisman, T. L., and Kooijman, F. M 1981. “Large-Scale
Operations Management Test of the Use of the White
Amur for Control of Problem Aquatic Plants; Report 2,

First Year Poststocking Results; Volume Ill: The Plankton

and Benthos of Lake Conway, Florida,” Technical Report

'A-78-2, University of Florida, Gainesville, prepared for the

Environmental Laboratory, U. S. Army Engineer Water-
ways Experiment Station, CE Vicksburg, Mississippi.

Miller, H. D. 1982. “Large-Scale Operations Management

Test of the Use of the White Amur for Control of Problem
Aquatic Plants; Report 2, First Year Poststocking Results;
Volume Vi: The Waterand Sediment Quality of Lake Con-

way, Florida,” Technical Report A-78-2, Canin/Miller

Associates, Orlando, Florida, prepared for the Environ-
mental Laboratory, U. S. Army Engineer Waterways
Experiment Station, CE Vicksburg, Mississippi. NTlS
No. AD A113 854.

Ewel, K. C., and Fonfaine, T.D., Il 1982 “Lakge—Scale

 Operations Management Test of the Use of the White
Amur for Control of Problem Aquatic Plants; Report 2,
- First Year Poststocking Results; Volume VIi: A Model for

Evaluation of the Response of the Lake Conway, Florida,
Ecosystem to Introduction of the White Amur,” Technical

Report A-78-2, University of Florida, Gainesville, pre-

pared for the Environmental Laboratory, U. S. Army

Engineer Waterways Experiment Statlon CE, Vtcksburg, :

Mississippi.

Culpepper, M. M., and Decell, J. L. 1978 “Mechamcal,
Harvesting oquuatlc Plants; Report 1, Field Evaluation of
. the Aqua-Trio System, Volumel,” TechnicalReport A=78-3;
_ Environmental Laboratory, U. S. Army Engineer Water-
‘ways Experiment Station, CE, Vicksburg, stmss;ppl

NTIS No. AD A063 932.

Culpepper, M. M., and Decell, J. L. 1978. “Mechanical
Harvesting of Aquatic Plants; Report 1, Field Evaluation of
the Aqua-Trio System, Volume 11,” Technical Report

A-78-3, Environmental Laboratory, U. S. Army Engineer
Waterways Experiment Station, CE, Vicksburg, Missis-

sippi. NTIS No. AD A063 960.

Smith P. A. 1980. “Mechanical Harvesting of Aquatlc
Plants; Report 2, Evaluation of Selected Handling Func-

tions of Mechanical Control,” Technical Report A-78-3,

Environmental Laboratory, U. S. Army Engineer Water-

‘ways Experiment Stanon CE Vicksburg, M|s3|ssupp: ,

NTIS No. AD A088 635.

Miscellaneous Papers
U.S. Army Englneer Waterways Experlment Station.

1978. “Proceedings on the Research Planning Confer-

ence on the Aguatic Plant Control Program, 3-6 Oclober

~ 1977,” Miscellaneous Paper A-78-1, Environmental Lab-

oratory, Vlcksburg, Mississippi. NT!S No. AD A060 778.

1979

Technical Reports

Foret, J. A, and Barry, J.R. 1979. “Time Course Studies
of2,4-D Amme Residues in Slow-Moving Waters,” Tech-
nical Report A-79-1, Department of Plant Industry, Uni-
versity of Southwestern Louisiana, Lafayette, prepared
for the Environmental Laboratory, U. S. Army Engineer

Y




*

Waterways Experiment Station, CE, Vlcksburg, Missis-
sippi. NTIS No. AD A069 970.

Long, K. S. 1979. “Remote Sensing of Aquatic Plants,”

Technical Report A-79-2, Environmental Laboratory,

U. S. Army Engineer Waterways Experiment Station, CE,

Vicksburg, Mississippi. NTIS No. AD A081 737,

Sanders, D.R., Sr., Theriot, R. F., Arnold, W. R., and West,

S. D. 1979. “Evaluation of Two Fluridone Formulations

for the Control of Hydrilla in Gatun Lake, Panama Canal

Zone,” Technical Report A-79-3, Environmental Lab-

oratory, U. S. Army Engineer Waterways Experiment

Station, CE, Vicksburg, Mississippi, and Lilly Research
Laboratories, Greenfield, Indiana, prepared for the Pan-

_ amaCanal Company, Balboa Helghts Canal Zone. NTIS
- No. AD A081 458. ~

~ Miscellaneous Papers
 Custer, P.E., Halverson, F.D., Malone, J. M., Chong, C. V.,

and Theriot, R. F. 1979. “The White Amur as a Biological

Control Agent of Aquatic Weeds in the Panama Canal,”
Miscellaneous Paper A-79-1, Panama Canal Company,
Balboa Heights, Canal Zone, and the Environmental Lab-

oratory, U. S. Army Engineer Waterways Experiment Sta-

tion, CE, Vicksburg, Mississippi. NTIS No. AD A070 828.

Center, T. D. 1979. “Insects for Biological Control of
Aquatic Plants,” Miscellaneous Paper A-79-2, U. S.

~ Department of Agriculture, Aquatic Plant Management

Laboratory, Fort Lauderdale, Florida, prepared for the

Environmental Laboratory, U. S. Army Engineer Water-

ways Experiment Station, CE, Vicksburg, Mississippi.

NTIS No. AD AQ74 385.

<. 1979. “Evaluation of Chemlcals for
Aquatic Plant Control,” Miscellaneous Paper A-79-3,
Aquatic Plant Management Laboratory, U. S. Department
of Agriculture, Fort Lauderdale, Florida, prepared for the
Environmental Laboratory, U. S. Army Engineer Water-
ways Experiment Station, CE, Vicksburg, Mississippi.
NTIS No. AD AQ74 204.

Buckingham, G. R., Bennett, C. A, and Ross, B. M. 1979
“Investigation of Two Insect Spemes for Control of Eura-
sian Watermilfoil,” Miscellaneous Paper A-79-4, U. S.

Department of Agriculture, Biocontrol Laboratory, Gaines-

E. 1979. “Introduction of the Waterhyacinth Weevil

ville, Florida, prepared for the Environmental Laboratory,
U. S. Army Engineer Waterways Experiment Station, CE,
Vicksburg, Mississippi. NTIS No. AD A 075 788. '

Bonnefil, L., Rodriguez, M. A, Lebron, E., and de Aragon,

(Neochetina Eichhorniae Warner) into Puerto Rico,”
Miscellaneous Paper A-79-5, Department of Natural Re-
sources, Commonwealth of Puerto Rico, San Juan, pre-
pared for the Environmental Laboratory, U. S. Army
Engineer Waterways Experiment Station, CE, Vicksburg,
Mississippi. NTIS No. AD AQ76 983.

Conway, K. E., Cullen, R. E., Freeman, T. E., and Cornell,

J.A. 1979. “Field Evaluation of Cercospora Rodmanijias a

Biological Control of Waterhyacinth; Inoculum Rate
Studies,” Miscellaneous Paper A-79-6, Department of

Plant Pathology, University of Florida, Gainesville,

prepared for the Environmental Laboratory, U. S. Army
Engineer Waterways Experiment Station, CE, Vicksburg,
Mississippi. NTIS No. AD A077 187.

U.S. Army Engineef Waterways Experiment Station, 1979.
“Proceedings of the Research P’Ianning Conference on the

Aquatlc Plant Control Program, 16-19 October 1978,” »

Miscellaneous Paper A-79-7, Environmental Laboratory,
Vicksburg, Mississippi. NTIS No. AD A077 528.

Haller, W. T., and Seed, M. T. E. 1979. “Study of Water-
hyacinths Showing Possible Resistance to 2,4-D Chemi-

cal Control Programs,” Miscellaneous Paper A-79-8,

Department of Agronomy, University of Florida, Gaines-
ville, prepared for the Environmental Laboratory, U. S.
Army Engineer Waterways Experiment Station, CE,
Vicksburg, Mississippi. NTIS No. AD A081 048.

__ Instruction Reports
* Sanders, D. R, Sr., Addor, E. E,, Theriot, R. F., and

Theriot, E. A. 1979 “Test Planforthe Large-Scale Opera-
tions Management Test of Insects and Pathogens for
Control of Waterhyacinth in Louisiana,” Instruction
Report A-79-1, Environmental Laboratory, U. S. Army
Engineer Waterways Expenment Station, Vscksburg,
Mississippi.

1 980

Miscellaneous Papers

Pemberton, R. W. 1980. “Exploration for Natural Enemies
of Hydrilla Verticillata in Eastern Africa,” Miscellaneous

Paper, A-80-1, U. S. Department of Agriculture, Agricul-.
tural Research Service, Gainesville, Florida, prepared for

the Environmental Laboratory, U. S. Army Engineer
Waterways Experiment Station, CE, Vicksburg, Mis-

_ sissippi. NTIS No. AD A085 875

Foret,J. A., and Barry, J.R. 1980 “Evaluatlon of Controlled
Release Herbncudes in Outdoor Pools,” Miscellaneous

~_Paper A-80-2, University of ‘Southwestern Louisiana,

Lafayette, prepared for the Environmental Laboratory, U. S.
Army Engineer Waterways Experiment Station, CE,
Vicksburg, Mississippi. NTIS No. AD A090 530.

Environmental Laboratory. 1980. “Proceedings of the
14th Annual Meeting of the Aquatic Plant Conirol Re-

_ search Planning and Operations Review, 26-29 November
1979, "Miscellaneous Paper A-80-3, U. S. Army Engineer

Waterways Experiment Station, CE, Vlcksburg, Missis-
sippi. NTIS No. AD A091 303.

Foret, J. A, Barry, J. R., and Theriot, EA ~1980. “Bio-

logical Control Agents on Waterhyacinth at Nineteen

Locations in Louisiana,” Miscellaneous Paper A-80-4,
University of Southwestern Louisiana, Lafayette, pre-
pared for the Environmental Laboratory, U. S. Army
Engineer Waterways Experiment Station, CE, Vacksburg,
Mississippi. NTIS No. AD A092 656

Maceina, M. J., and Shireman, J. V. 1980. “Recording -

Fathometer Techniques for Determining Distribution and
Biomass of Hydrilla Verticillata Royle,” Miscella
neous Paper A-80-5, U. S. Army Engineer Waterways
Experiment Station, CE, Vlcksburg M:ssassnppl NTIS No.
AD A092 715.

* Baer, R. G., and Quimby, P. c Ir 1980. “Field Studies
and Laboratory Rearing of Arzama Densa Wik., A Bio-
logical Control Agent Against Waterhyacinth,” Mis-
cellaneous Paper A-80-6, U. S. Department of Agriculture,

- Science and Education Administration, Southern Weed
Science Laboratory, Stoneville, Mississippi, prepared for

the Environmental Laboratory, U. S. Army Engineer

Waterways Experiment Station, CE, Vncksburg, M:ssus-
sippi. NTIS No. AD A093 080. ,




Techmcal Reports

Barko, J. W., Smart, R. M., Hardin, D. G., and Matthews, M.
S. 1980. “Growth and Metabohsm of Three Introduced
Submersed Plant Species in Relation to the Influences of
Temperature and Light,” Technical Report A-80-1,
Environmental Laboratory, U. S. Army Engineer Water-

ways Experiment Station, CE, Vicksburg, Mississippi.

NTIS No. AD A092 833.

1981

Technical Réports

Freeman, T. E., Charudattan, R., Conway, K. E., Culien, R.
E., Martyn, R. D., McKinney, D. E., Olexa, M. T., and Reese,
D. F. 1981.“Biological Control of Aquatic Plants with
Pathogenic Fungi,” Technical Report A-81-1, Depariment
of the Plant Pathology, University of Florida, Gainesville,
prepared for the Environmental Laboratory, U. S. Army
Engineer Waterways Experiment Station, CE, Vicksburg,
Mississippi. NTIS No. AD A095 985.

Steward, K. K. 1980. “Improving Technology for Chemical
Control of Aquatic Weeds,” Technical Report A-81-2,
Aquatic Plant Management Laboratory, U. S. Department
of Agriculture, Science and Education Administration, Fort
Lauderdale, Florida, prepared for the Environmental Lab-

~ oratory, U. S. Army Engineer Waterways Experiment Sta-

tiqn, CE, Vicksburg, Mississippi. NTIS No. AD A095 933.

Center, T. D. 1981. “Release and Establishment of
Sameodes Albiguttalis for Biological Control of Water-
hyacinth,” Technical Report A-81-3, Aquatic Plant Man-

- agement Laboratory, U. S. Depariment of Agriculture,
Science and Education Administration, Fort Lauderdale,

Florida, prepared for the Environmental Laboratory, U. S.
- Army Engineer Waterways Experiment Station, CE, Vicks-
burg, Mississippi. NTIS No. AD AG97 852.

Buckingham, G. R., Bennett, C. A., and Ross, B. M. 1981.
“Investigation of Two Insect Species for Control of
Eurasian Watermilfoil,” Technical Report A-81-4, U. S.
Department of Agriculture, Science and Education
~ Administration, Gainesville, Florida, prepared for the
Environmental Laboratory, U. S. Army Engineer Water-
ways Experiment Station, CE, Vicksburg, Mississippi.

- Theriot, E. A, Theriot, R. F., and Sanders, D. R., Sr. 1981.

“Evaluation of a Formulation of Cercospora Rodmanii for
Infectivity and Pathogenicity of Waterhyacinth,” Tech-
nical Report A-81-5, Environmental Laboratory, U. S.
Army Engineer Waterways Experiment Statlon CE
Vicksburg, Mississippi.

Wiosinski, J. H. 1981. “Evaluation of the Model CE-QUAL-
R1 for Use by the Aquatic Plant Control Research Pro-
gram,” Technical Report A-81-6, Environmental Labora-
tory, U. S. Army Engineer Waterways Experiment Station,
CE, Vicksburg, Mississippi. NTIS No. AD A110 826.

Mlscellaneous Papers

Wilosinski, J. H. 1981: “Workshop on Modellng oquuatuc
Macrophytes,” Miscellaneous Paper A-81-1, Environ-

- mental Laboratory, U. S. Army Engineer Waterways

Experiment Station, CE, Vicksburg, Msssass:ppl NTIS No.
AD A096 821.

Theriot, E. A., Theriot, R. F., and Sanders, D. R, Sr. 1981.
“Evaluation of the Infectivity of a Cercospora Rodmanii
Formulation Using Two Application Systems,” Miscel-
laneous Paper A-81-2, Environmental Laboratory, U. S.
Army Engineer Waterways Experiment Station, CE, Vicks-
burg, Mississippi.

Environmental Laboratory. 1981. “Proceedings of the 15th
Annual Meeting, Aquatic Plant Control Research Planning
and Operations Review, 17-20 November 1980,” Miscel-

laneous Paper A-81-3, U. S. Army Engineer Waterways

Experiment Station, CE, Vicksburg, Mississippi. NTIS
No. AD A107 0883. '

1982

Technical Reports

Perrier, E. R., and Gibson, A. C. 1982. “Simulation for
Harvesting of Aquatic Plants,” Technical Report A-82-1,
Environmental Laboratory, U. S. Army Engineer Water-
ways Experiment Station, CE, Vicksburg, Mississippi.

Sikka, H. C., Pack, E. J., Appleton, H. T, Hsu, R., and
Cunningham, D. 1982. “Environmental Fate, Effects, and
Health Hazards of Fenac,” Technical Report A-82-2,
Syracuse Research Corporation, Syracuse, New York,
prepared for Environmental Laboratory, U. S. Army Engi-

neer Waterways Experlment Stanon CE chksburg,/

Mississippi.
Miscellaneous Papers

Sanders, D. R., Sr., Theriot, R. F., and Theriot, E. A. 1982.
“Organisms Impacting Waterhyacinth in the Panama
Canal,” Miscellaneous Paper A-82-1, Environmental Lab-
oratory, U. S. Army Engineer Waterways Experiment Sta-

_tion, CE, Vicksburg, Mississippi. NTIS No. AD A114 401.

Buckingham, G. R., and Boucias, D. 1982. “Release of
Potentially Cold-Tolerant Alligatorweed Flea Beetles
(Agasicles hygrophila Selman and Vogt) into the U. S.
from Argentina,” Miscellaneous Paper A-82-2, USDA
Science and Education Administration and Department
of Entomology and Nematology, Gainesville, Florida,
prepared for the Environmental Laboratory, U. S. Army
Engineer Waterways Experiment Station, CE, Vicksburg,
Mlss;ssmpl

Environmental Laboratory. 1982. “Proceedmgs of the
Sixteenth Annual Meeting of the Aquatic Plant Control

Research Planning and Operations Review, 17-19 No-
vember 1981, St. Paul, Minnesota,” Miscellaneous Paper
A-82-3, U. S. Army Engineer Waterways Experiment
Station, CE, Vicksburg, Mississippi.




/

~ LAKE

~ BOUNDARY OF AN

oI REPEATER A

»
AQUATIC PLANT .
POPULATION — -
/
/
t o sas el
BOUNDARY OF .
ONE-ACRE PLOT 8lolwfi]ir|i]|4)
i5(16 |17 |18 |19 l20| 2 SHORELINE
SAMPLE POINT 223 | 24 25T 2% | 27 | 28
AT CENTER OF <
o 29|30 31 | 32| 33 |3 35
36|37 |38 (39 |40 |4l | 42f.
B
431441 45] 46 -
CALCULATOR - . s 4;/ -
CONSTRUCTED REPEATER B
GRID

Figure 6. Establishing sampling points for random sampling approach

different dates. Thus, changes in
‘aquatic plant height can be mea-
sured rapidly and accurately and
used as an indicator of treatment
efficacy.

DATA DISPLAY

A terminal and an interactive
digital plotter or similar auto-
mated systems can be used to
display and provide hard-copy
graphics of study areas (Figure

for the boundary of the aquatic
plant colony and shoreline, plots,
sampling points, and fathometer
event marks can be entered into a
computer file. A program has
been developed to retrieve these
data and display the locations of
sampling stations with respect to

Positioning System
(Continued from pg 4)

The AGNAV system used with a
fathometer can rapidly provide

accurate indicator data on the |

/ efficacy of treatments (e.g., chem-
ical, mechanical) aimed at con-
trolling the growth of submerged
aquatic plants. The fathometer
used with AGNAV was an echo
depth sounder that provided a
permanent record of water depth,
bottom topography, and height of
submerged aquatic plant colonies.

Once a plot has been desig-
nated, straight-line transects are
positioned over the plot using the
AGNAV transect positioning sys-
tem. Each transect is positioned
perpendicular to the baseline and
directed in a straight line using
the AGNAV direction-indicator
display unit. While traveling over
each transect, event marks are
put on the fathometer paper at

‘appropriate intervals and an
AGNAV location corresponding
to each event mark is recorded.
By always positioning repeaters A

/X _and B inthe same locations, plant

‘height throughout the plot can be
determined along the same tran-
sects at various times after the

initial sampling period. Fathom-
etertracings foreach ploton each
sampling date can be interpreted
at each event mark for water depth

and plant heightand average plant |
‘height and water depth within a |

plot can be obtained. Percent
change in average plant height
can be determined by comparing
the plant heights within a plot on

the shoreline, plot, and aquatic
plant colony. Then, hard-copy
graphics of study areas can be
produced at various scales as
_desired.

_ NOTE: The contents of this article are not
be be used for advertising, publication, or
promotional purposes. Citation of trade
names does not constitute an official

endorsement or approval of the use of
such commercial products.

7). The AGNAV A and B distances
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Figure 7. Hard-copy display of study plot in Lake Osoyoos, Washington













