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' Sodium arsenite, a substance poisoncus to ahimals, may be used Lo
conbrol submerged vegetation in bbdies of water in which these "weeds"
heve become obnoxious. Used in the quantities required for killing
underwater plants, it will not injure fish and may only temporarily re-
duce the supply of microscoplc fish foods This chemical, however, nas
1ittle effect on the filamentous alrae commonly known as pond selm un-
less these plants are floating on the surface of the water; hence other
metheds of eradicating such growths must be employed.

" The benefits resulting from the use of sodium arsenite are twofold:
heavy growths of vesetation that hinder fishing or interfere with the
‘removal of fish from ponds which are beins drained may be reduced tem-
porarily without excessive labor costs, and the crganic matter that has
been bound up in the vegetation, and counsequently has been unaveilable
for fish food, is released for the production of food for fish. Sodium
arsenite will not ordinarily eliminate the vegebation permanently.

Sodium arsenits for killing weeds can be obtaired in either liquid
or powder forms The liquid can be purchased in G-gallon contairners
under various trade names at iccal seed stores. This is the chemical
commonly used for eliminating weeds and vegetation from pathways or
rights~of=way. Since the concentration of the kxilling agent may be un~
known in such maberials, or they may include some other chemical
detrimental to fish 1ife, it is better to purchase from a desler who
will guarantee the chemical and the concentratiom. A list of manufac~
turers who can supply sodium arsenite in quantities at a lmown
concentration is appended. S ' '

' Sodium arsenite in the powder form can be obtained from the
Chipman Chemical Company, Bound Brook, M. J. That firm mznufactures
twe kinds: one guarantesd to contain 75.perncent of arsenious oxide,
and the other BO.percent. =~ The chemical is easy to hendle in powder



form and may be spread directly over the surface of the water or may be
dissolved in water first. Information on the prices of these materials
should be obtained from the dealers. The liguid and the powder will
cost about the same »er unit area treated.

HOY TO FIi'y VOLULE OF WATER IN LAKE O. POND

To calculate the quantity of scdium arsenite required to treat a
body of water, the volune of water covering the area should be accurately
measured. This necessitates the determination of both surface area and
average depti. The best method of making measurements of the surface
area is to use a plane table and polar planimeters With the plane table
an exact drawing of fthe body of water can be made to scale. Polar pla=-
nimeter measurements can be used to compute quickly and accurately the
surface area. Other less exact methods may be used. A pocket transit
with double cross hairs and a stadia rod can be utilized to determine
the average lengbh and width of the water surfaces Field meps,
Geological Survey topographical maps, or aerial photographs owned by the
501l Conservation Service or other similar agencies are sometimes svail-
able. The area of small ponds more or less regular in shape may be
determlned by measurlng w1th a surveyor's ccaln or a tapellne.

To ascertain the volume of water, the surface area, found by any of
the methods mentloned, sghould be hultlplleﬁ by the average depth,

. determined by frequent soundings at regular intervals across the body of
waters The volume of water in cubic feet is used to find the quantity
of sodium arsenite nesdel. For example, a pond 50 feet wide at one end
and 30 feat at the other and 125 feet long at one side anl 135 feet at
the other would avérage L0 feet wide by 130 feet long. By multiplying
the averare length by the averare wxdth the surface area is found to be
9,206 sgquare Tset. Suppose it is deocided to take soundings across the
pond on five cross sections equally distant from sach other and at five

points on each cross section equal distances apart. The readings, in
1nches, may be as fOlLOWS

19 19 7. 20 17
2l -z 34 Lo L2
38 La LB 52 o8
2l %2 38 L 48
18 16 - 19 25 30

Thesp 25 sounﬁlngs total 800 inches; the average depth, therefore,
is 32 inches, or 2.67 feet. The volume of water (found by multiplying
the area, 5,200 square feet, by the averags depth, 2.b7 feet) will be
approxlmatelv 13,88l cubic feeﬁ.

Hew TG DETEI TR T”“ QUAﬁTiTY'OF CHEEICAL REQUiRED
Cne gallon of liguid weed killer contalnlng !, pounds of arsenious

oxide (As 0z) diluted in approximately &l;,103 cubic feet of water is
equlvalent o one part of the oxide per million parts of water by weight.
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CIf the dry comﬁeund s used, it w111 require 5 pounds of the BO—percent
arsenious~oxide nzoiuct or 5.33% pounds of the 75~percent product to
produce the sam,_concentratlon.

" To deuermlne the number of gatlons of sodium arsenite required to
_treat the pend,, therefore, divide 13,884 by 6l;,103; this yields a -
quotient of approx 1mate1y 0.216" gallons, or ls7% plnts.- ‘Hence, it would
take 1473 pints of the chemical to produce a concentration on ‘this pond
of one part per million. Bub to be effective in killing the submerged
vegetatlon 1t would requl re.a concentratlcn of at least 2.5 parts per
million in most cases. Lherefore, 2.5 tlmes 1.7%, or L33 pints; would
be needed io treat the nonds Undoubtele a quantlty so small would
1_have %o be 111uted in order to spray 1t evenly over the surface of the

pond. e :

. If the dry chem1cal is %o be used, a sllrhtly dlfferent method of
computatlon must be emrloyed- Since with the BO~percent arsenious-oxide
product each pound of the cﬂemlcal has a concentration of 80 percent of
arsenicus oxide, 1 o5 pounds of the chemical per million pounds of water
equal one part of ‘arsenious oxide per million pounds of water. Irasmuch
as 2.5 parts per mllllen are required for effec+1ve action, 1.25 times
245, or 3, 125 pounds ‘of chemieal per’ mllllon ‘pounds of water are needed.
A& the ponﬂ contains 13,38l cubic fest of water, and ‘each cubic foot
weighs &2.l; pounds, there will be 13,88l times &2.L, or 8606,361.0 pounds
of water in the pond, or aboub C.B87 m11110n pounds of water. The
quantzty of the 80-percent arsenious-oxide product required to treat the
_pond the efore, w111 be D l 5 tzmes 04 8(, or- 2 7a pcunds.

o 'Submerged vEQGtation mav be killed by uszng 1 to 245 parts of the
chemical per mzlllon'parts'of water. For best results, however, 2 to
2.5 parts per million ars required in most waters, anl in & fevi pleces
a much hizher concentration is necessary. All roofed plants, witi
_certalq ewceptlons hereinaftsr noted, can be kllled by u51ng the
’ chsmlcal 1n the concentratlons mentloned.

7 HOW TO AP LY THE SODIUM ARSE QITE"

N Slnce sodium arsenlte is heavy, its effectiveness is conflﬁed to
the area sprayed. It is essential, therefore, that the whole surface
of the section of ‘lake or nond to be treated be sprayed if all vegeta-
tion is to be eliminated. The routine practice at the hatcheries of the
Fish and Wildlife Service has been to spray the entire surface of a pond,
somewhat 1arger quantltles of the chemlcal belng used in the deeper than
in the shallower parts. The liquid: weed killer my be used diluted or
undiluteds Although the powder can be applied dlrectly, preliminary
tests have shown that results were not uniform over the entire pond, and
it is recommended that the powder first be dissolved in a- quantity of
water and then sprayed over the surface.

Because bhe effectiveness of the chemical can be confined to any
part of & body of water, it has been the practice in regular hatchery
routine, where the wvepetation is excessively heavy, to spray ome half



of a pond at one time and the other half a few days later. This is done
as a safety measure Lo prevent the killing of fish by using up the entire
oxygen supply through the decay of large quantities'of vegetations

The results of the use of sodium arsenite can be noted in % to 7
dayse . If the treatment has been efficaclous, the water will turn brown,
becomlng darker as tlme -goes on.  Later the vegetatlon will begln to

- collapse .in spots and sink to. the. bottom. Finally it falls apart, 1eav—
dng a black mick and a 11ttle fibrous materlal on the pond bottom. )

No attpmot should be mads to treat any but standlng waters It is
necessany that the vegetatlon be eaposed %o the chemical for a period of
time in order to be effectivea --In ponds or lakes that have a flow of
water through. them, the flow should be shut off or diverted for about a
week. "Where there is a flow through a body of Water, restricted sections
in which there is no direct current may be treated with pood results.

Emerwent or. shore vegetatlon can also be kllled with sodium arsenzte,
but .on thls tyre of vegetation the dealer's recomwendatlons for its use
should be followed. . Sodium chlorate, a nenpoisonous chemical, can also
“be used on emergent plant pgrowths. Directions for its use may be ob-
talned from the Division of .CerealCrops and Diseases, Buresu of Plant
.- Industry, United States T’enartment of Agriculture, .. ushlngton, Dw Ca
Sodium chlorate may alsoo be obtalned from some . of the manufacturers'

- listed, hereln..

Sodiun arsenlte 1s inef fectlve on the various speczes of lilies.
Althoubh the floating leaves will be klllej, obthers will replace them.
Iilies have food stored in the rootstocks beneath the bothom of ths pond.
These rootstocks send up new leaves to replace those that are killed or
lost. Tt is, therefore, Tecessary +to use other methods of control for
such- plants.' _ : ST

Another type of vemetaulon tnat is unaffected by sodlum arsenlte
is Chara, or muskgrass. It may be 1Aent1fled by its distinctive ‘growth.
The plants are stiff and calcareous, and the branches have sharp tips.
They grow only about a foot high. An unmi stakable characteristic is
the pungent, musty odor that 1s not found in eny other aquatic plante
The light.green growbh becomes so dense. over the bottom of bodies of
water having -a high- lime content that it may exclude all other vegeta~
tione This plant, whlch is really an alga, can bs effectlvely kllled
- with copper sulfate in the same manner as other algaes

Addltlonal 1nformat10n on the control of vegetatlon in fishponds
can be found in Controlllng Vegetatzon in Fish Ponds w1th Sodium
Arsenlte, by Eugene‘?. Surber,. United States Departnwnt of Commerce,
Bureau. of Fisheries, Investlratlonal Report Lo. 11 39 pages, illus-
trated, 19%2.
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PEECAUTIONS

S5o0dium arssnite is a caustic wpecison. t should never be used in
waters to whish livestock have access. In all probability an animal
could not drink enough of the polscnous water %o obtain a fatal dose;

“but the spraying process leaves a deposit on vegetation around the
shore, and livestoclz, which are attracted by the taste, would soon ac-
guire enough of the poison from the emergent vegetation to prove fatal.
Empty poison containers should never be left where children or animals
can have access to themnma

The opevator should be carsful to wash all traces of the chemical
from his ci.thes or the exposed parts of his body. The caustic effect
on the hsnds or other parts of the body may be very irritating and re-
sult in rather severe burns.

The use of poisons on ponds may be prohibited by law 1n certain
States; thereflore, before undertsking such Gtreatment,.the State law
governing such procedure should be consulted.

UNITS OF LZaBSURE

acre contains 13,560 square feeb.

cubic Toot contains 7.48 gallons.

cubic foot of water welphs aprroximately £241 pounise
gallen of water weiphs approximately 8.3l1 pounds.

pound of arsenious oxzile per millicn pounds of water esquals
one part per million.

gallon contains 128 fluild ounces.
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LANUFACTURERS OF ARSENIC WEED KILLERS

Chipmen Chemical Company, Inc., Bound Brook, M. dJ.
. General Chemicéal Company, 4O Rector Street, Hew York, . Y.

Hamilton lianufacturing Company, Rahway, . Je

James Goode Inc., 2107 I. Susguehanna Avenue, Fhiladelphia, Ia.

Jefferson Chemical Jorks, Pine Bluff, arl. '

Los Angeles,Chemical Company, Inc., 1950 Santa Fe Avenue, Los Angeles, Calif.
Reade Hanufacturing Company, Inc., 185 Hoboken Avenue, Jersey City, . Jo

Us B+ Smelting, Refining, & lining Company, 75 Federal Street, Boston, Lass.
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