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| A METHOD FOR CONTROLLI NG MACRO NVERTEBRATES The present inventron
relates;to a nmethod for controlling nmacroinvertebrates, such as nol | usks,

i N agueous systens. ' The chem cal control of macroinvertebrate

§ proliferation presently contributes to the degradation of water quality.
For instance, Smth (U S. Patent 4,4q2,914) used poly (quaternary anmoni um

conpounds, in particular, chlorides to control Asiatic clanms. The

pol y(quat er nary anmmuoii MBYE FORN CONTROELINGY MATRE INVERTEBRAMESNI C char ge
density and are fish and nollusk stressor toxicants which foul anionically
charged gills. However, the poly (quaterpnary ammonium conpounds add
undesi rabl e chl oF PRIBTEECREIRVRBEEPR FRLEKESs tY awBetieda fezgati ve

contri but orcé®c#61 PingUnhtipiffeapgebeates, suchhakekelliuekandihyafteblsS.
Pat ent 4,91%9%2%#?killed nmol | usks wi th al kylt hi oal kyl am nes, in particul ar,
decyl t hi oet he. However, the cationic properties of am nes on gill

pl uggi ng in fisHTRedcheémicaht cobbrodnosf megkbdnvertebeaewprolifaration

negative CQitdddni OF ScbRei®bfEes to the degradation of water quality.
For instance, smith (U.s. Patent'4,462,914) used
poly(quaternary ammonium) compounds, in particular, chlorides
to control Asiatic clams. The poly(quaternary ammonium)
compounds generally have a high cationic charge density and
are fish and mollusk stressor toxicants which foul
anionically charged gills. However, the poly(quaternary
ammonium) compounds add undesirable chlorides to fresh waters
which is viewed as a negative contributor to water qﬁality
management. | _
Whitekettle and Lyons (U.S. Patent 4,970,239) killed
mollusks with alkylthiocalkylamines, in particular,
decylthioethyl amine. However, the cationic properties of
amines on gill plugging in fish and the contribution of
sulfur to fresh waters are negative contributors to water
quality management. .
Allan and Hinton (British Patent 1,464,005) reported on
the molluscicidal properties of poly(hexamethylene
biguanide) -ECl. However, this compound is also a
polycationic chemical which carries a large cationic mass
which is believed to make it a fish killer as well as a
molluscicide. _
Sindery (French Patent 1,460,037) reported primary,
secondary and tertiary amines to be molluscicidal. Howevet,
Sindery does not teach the advantages of using diamine-iodine
salts over diamine-chlorine 'salts and also failed to teach
the value of minimizing cationic charges on water treatment
chemicals. | |
Nishimura et al. (Japanese Kokai 79/110,323) found
N-monosubstituted propylenediamines to be molluscicidal toy*
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qual ity managenent . Al'lan and Hinton (British -Patent 1,464, 005)
repprteqd on the nolluscicidal properties of poly(hexanethylene

bi guani de)-HC . However, this conpound is also a polycationic chenica
which carries a |large cationic mass which_is believed to make it a fish
killer as well as a nolluscicide. Si%déry (French Patent 1,460, 037)
reported primary, secondary and tertiary am nes to be noll uscicidal.
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view of thedegatdffective for the control of snails. However, this
compound is very costly and not affordable for water
management systems in either underdeveloped or developed
countries. . -

Shevtsova et al. (Chemical Abstracts 91:85169p, 1979)
controlled the zebra clam in irrigation pipes with ammonium
nitrate at concentrations of 400-500 ppm. Shevtsova et al.
found control inadequate at cold temperatures (9-11°C) and
also found yearling clams to be more resistant than younger
or older clams. However, in water systems, both the cation
and the anion of the ammonium nitrate compound contribute
nitrogen to fresh waters which is less than optimum because
the nitrogen contributes to both eutrophication and algal
blooms. '

Thornton, Pulp & Paper, pages 127-129, 1983, reported on
the macro-fouling of paper mill waters by Asiatic clams and
recommended cationic polyquats for the control of clam
proliferation. However, the use of such cationic compounds
is not acceptable as discussed above. Still, Thornton
expressed the need for .a safe, cost-effective, potent, EPA-
approved molluscicide.

Monroe, reporting in Time magazine in January 1991,
highlighted the problems created for industry, utilities,
cities and individuals by zebra clam proliferation in the
Great Lakes. '

Accordingly, there are recognized problems associated
with the proliferation of macroinvertebrates, such as
mollusks. Further, previous attempts to control the
proliferation have resulted in less than optimal
environmental conditions associated with the discharges of
waters treated with stressors and toxicants such as chlorine,
bromine, potassium chloride, ammonium, copper and other heavy
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effects on the fish popul ation. Kozi anowski (Chem cal Abstracts

65: 45779, 1966) reported the ethanol am ne salts of
2,5-dichloro-4-nitro-salicylanilide to be effective for the control of
snails. However, this conpound is very cogtly and not affordable for water
managenent .systens in either underdevel oped or devel oped countri es.
Shevtsova et al. (Chem cal Abstracts 91:85169p, 1979) controlled the zebra
clamin ir megallisan [Thuess, WHera B H Wedd tfoF G Abe O arédms | @S of 400- 500
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Accor di ngl 9b3en§5eaadeaderwgaqufr thlec prezentciinvention will be
realized and attained by means of the elements and
combinations particularly pointed out in the appended claims.

To achieve the objects and in accordance with the
purpose of the present invention, as embodied and broadly

_ described herein, the present invention comprises a method of
controlling macroinvertebrates in aqueous systems which
comprises adding to a system in recognized need of such

~ control an effective controlling amount of at least ome
anionic toxicant which contains the anion iodide (I”) or
fluoride (F'), such as ethylenediamine dihydriodide (EDDI) or
sodium fluoride (NaF). In other words, the anionic toxicant
used in the present invention is a water-soluble source of
iodide or fluoride anion.

It is to be understood that both the foregoing general
description and the following detailed description are
exemplary and explanatory only and are not restrictive of the
present invention, as claimed.

Figure 1 sets forth the results of EDDI static exposure
on Dreissena in terms of cumulative percent dead versus time
of exposure. '

Figure 2 sets forth the results of EDDI static exposure
on Corbicula in terms of cumulative percent dead versus time
of exposure. '

Figure 3 sets forth the results of EDDI static exposure
on Dreissena in terms of mortality rates based on varying
EDDI concentrations.




with the proliferation of macroinvertebrates, such as nollusks. Further,
previous attenpts to control the proliferation have resulted in |less than
opti mal environmental conditions associated with the discharges of waters
treated with stressors and toxicants such as chlorine, brom ne, potassium
chl ori de, ammoni um copper and ot her heévﬁ B

-3- netals. Thus, there is a need for a better nmeans of controlling
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attai ned by neans, of enents an i nati ons riicularl oi nted out
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as the classes of aquatic organisms that develop from a
juvenile or larval life stage form to adult life stage forms.
Macroinvertebrates are complex multi-cellular organisms
containing an integration of organs and tissues that make up
advanced life support systems (i.e., circulatory, digestive,
reproduct ive, nervous). '

It is the result of the development of the adult life
stages of macroinvertebrates that causes many unique fouling
problems to water systems, e.g., cooling systems. These
problems are categorized under the term "macrofouling" and
can result in damaged equipment, jeopardized safety related
systems, and reduced line pressure, which can reduce cooling
efficiency. "Reduced cooling efficiency can jeopardize the
system equipment and reduce overall efficiency and revenue.
Further, it is understood that the term “macrofouling" also
includes the degradation of aqueous systems, for instance,
where the macroinvertebrates consume food sources such as
plankton at the expense of the other aquatic life in the
aqueous system.

It is also understood that the term "biofouling" means
the occlusion of pipes or conduits used for the transport of
either raw waters or treated waters by biomass from
macroorganisms such as mollusks and attendant algae,
protoéoa,.fungi and bacteria. '

Exemplary macroinvertebrates include mollusks (i.e.,
clams, mussels, oysters and snails), crustaceans, sponges,
annelids, bryozoans, and tunicates.

The present invention may be used for industrial plants
and utilities which are subject to such macrofouling, whether
the system is using water on a once-through basis or is of



To achi eve the objects and in accordance with the purpose of the present

i nventign, as enbodied and broadly described herein, the present invention
conprises a nethod of controlling nacroinvertebrates in aqueous systens
whi ch conprises adding to a systemin regogni zed need of such control an
effective controlling anount of at |east one anionic toxicant which
contains the anion iodide (1-) or fluoride (F[err]), such as
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EDDI concamcxbinviertebrates is encompassed by the present invention
and preferred examples of such anionic toxicants include, but
are not limited to, ethylenediamine dihydriodide (EDDI) and
sodium fluoride (NaF). Other examples would include hydrogen
fluoride and potassium fluoride.

Anionic toxicants, unlike cationic surfactants, affect
macroinvertebrates via its anion rather than its cation. For
instance, EDDI is’ approximately 79.5% anionic mass and only
about 19.5% cationic mass. Further, the aniocnic toxicants,
unlike chlorine and other irritants used for
macroinvertebrate control, do not stress macroinvertebrates, .
meaning, for example, the mollusks do not withdraw into their
shells but continue to filter-feed in the presence of the
anion iodide or fluoride until their biological systems close
down due to iodide or fluoride toxicity.

Anionic toxicants such as EDDI are environmentally
preferable to cationic toxicants because fish and other
~aquatic life are not seriously affected and because the
anionic toxicants contribute less nitrogen and subsequently
less eutrophication to fresh waters.

In fact, one such anionic toxicant, EDDI, although not
previously known for the control of macroinvertebrates, is
already recognized as a safe compound to be used in aqueous
systems since it is already a commercial product sold mostly
for animal feeds and fish foods. Thus, its use in water
treatment would not only help to cure an expanding water-
quality problem, but also add needed iodine to the food chain
in iodine deficient waters.



-4- Figure 4 sets forth the results of EDDI static exposure on
Corbicul:a in terns of nortality rates based on varying EDDI concentrations.
Figure 5 sets forth the results of EDDI static exposure on Corbicula and
Dreissena in terns of nmean tinme to death gased on varyi ng EDDI
~concentrations. The term "macroi nvertebrates” as used herein, is
defined as the classes of aquatic organisns that develop froma juvenile or
larval [ife stad¥® folakts T example apd f br ccobdance veitierlas es are
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aqueocus system in need of macrofouling control in the range
of about 0.8 ppm I to about 80 ppm I .

'With respect to the sodium fluoride treatment, in
‘accordance with the present invention, the sodium fluoride
treatment may be added to the desired aqueous system in
recognized need of macrofouling control, in an amount from
about 0.5 ppm to about 10 ppm sodium fluoride of the agueous
system to be treated. Preferably, for norfhern aqueous
systems about 2 ppm to about 3 ppm of sodium fluoride and,
for southern waters, about 3 ppm to about 10 ppm of sodium
fluoride, are added to the agueous system in need of |
macrofouling control. '

Generally, other anionic toxicants containing the anioh
F~ could be added to the agueous system in need of
macrofouling control in the range from about 0.2 ppm F~ to
about 4.5 ppm F .

The present invention will be further clarified by the
following examples, which are intended to be purely exemplary
of the present invention and are not intended to restrict the
scope thereof.

Experiment 1:
Mussels were obtained from the Bay Metropolitan Water

Treatment Plant at Bay City, Michigan. Twenty mussels were
placed in each of two 1000 ml graduated plastic beakers
containing raw Saginaw Bay water. Using a 1X inagnifier
fitted over the tops of the beakers, the test mussels were
viewed to determine if they were alive or dead. Upon review,



where the macroi nvertebrates consunme food sources such as plankton at the
expense of the other aquatic life in the agueous system It is also
~understood that the term "bi of oul i ng" nmeans the occl usion of pipes or
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bi omass from nmacroorgani sns such as nol | Gsks and attendant al gae, protozoa,
fungi and bacteri a. Exenpl ary macroi nvertebrates include nol | usks

(i.e., clams,gqlgsehen-PYBrE Musdéh §1ak) ke - GhUTbagaanses, SeAPEPSshanng! bes,
bryozoans, and tunicates. fesent _in

The ntiqn_nay be used for
i ndustri al ﬁ?%M}ESanﬂP%?TY?¥Y%§Y%ﬁF£ﬁn%?e §ﬂﬁ¥gc?n om§ﬁ¥ﬁmH§§?SFoﬁPan,
whet her t he Bystknbyssalbi fitbews ein cm mevworkt hebwganbmaturerand péarling

t he recircuhg&éggléyggie1' sdlFSgnt i nvention may al so be used for any
agueous source, such as |akes and sw nmi ng pool s _and Eotable wat er, which

is in need of nacFefereidf Ehel/Rrake®ss oukr AgMtoRfs 3| SERrkf 8PABFFONL he
present i nvesdh©4insndg "GO sk Cof QMF O 5abpm) | k&ssaaged ahdtbglled to

the 500 ml level with raw Saginaw Bay water. To the other
beaker, 40 ml of a stock solution containing 1000 ppm of EDDI
(80 ppmi was added and also filled to the 500 ml level with
raw Saginaw Bay water.

Control mussels were kept in a separate container of raw
water and were observed from time to time under the
magnifier.

Mussels under the sodium fluoride stress ceased movement
within about five minutes after the treatment and those under
EDDI stress moved for several more minutes and kept their
valves copen for four hours. _

At the end of four hours, a mortality determination on
- the treated and control mussels was made. The determination
was accomplished by inserting a number 12 crochet needle
between the valves and determining whether or not the mussels
closed their valves. The adult mussels in the raw, untreated
water were alive and so were the yearlings. The small
mussels were not probed.

The treated mussels which had been under stress by the
test chemicals did not close their valves on the needle and
all were classified as dead.

During the probing of the mussel valves, there was a
difference in the brittleness of the valves. The valves of
the mussels that had been under sodium fluoride stress were
brittle and invariably broke during the probing. The valves
of the controls and those which had been under EDDI stress
were not brittle and none broke during the probing.

It is believed that there is a reaction between sodium
fluoride and CaCoO '

(Cac'o3 + 2 NaF = Nazco3 + Can) to form a brittle compound
which can allow the shells. to break apart. Based on these

3 in mussel shells



macr oi nvert ebr at es. The use of anionic toxicants which contain the
anion iqdide (lI[err]) or fluoride (F ) for controlling macroinvertebrates
i s enconpassed by the present invention and preferred exanpl es of such
anionic toxicants include, but are not limted to, ethylenediam ne

di hydri odide (EDDI) and sodium fluoride (NaF). Oher exanples would

I ncl ude hydrogen fluoride and potassium fluoride. Ani oni ¢ toxicants,
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about 7 to 10 mm in diameter at the base of their shells.

Table 1 Numbers of dead snails after four hours of
exposure to Ethylenediamine Dihydriodide
(EDDI) and Methylglycoside at three
concentrations, respectively, in Tennessee -
River water.

Treatment 10 ppm 50 ppm 100 ppm
Control : 0 0 0
Methylglycoside 0 0 , 0
EDDI 3 5 5%

* All snails died within one hour at this con¢entratioh.

Observations during exposure revealed slow and lethargic
movement by snails in control water. The snails in beakers
treated with the relaxant methylglycoside were more active
but still not stressed. The water temperature was 12 to
15°C, and temperature alone reduced mobility.

Snails in beakers containing water treated with EDDI
were more active than controls and less active than those
under methylglycoside treatment, but the EDDI treated snails
were not irritated or stressed, and they did not enter into
reclusion. Some of the snails did climb the beaker walls.
Before death and falling, their feet changed color from a
white to pink on bottom to a purple-orange, and there was a
distortion of their feet.



quality problem but also add needed iodine to the food chain in iodine
def|cient waters. - 6- As a
particul ar exanple and in accordance with the present invention, EDD may
be added to the desired agueous-systemin gecogni zed need of macr.of ouling
control in an anpbunt from about 1.0 ppmto about 100 ppm EDDI of the
aqueous systemto be treated. Preferably about 80 ppmto about 85 ppm of
EDDI is added toThe 4Rt Bnails anver n%@eﬁﬁdnﬁéﬁgﬂgﬂppngaéénthew EDDI
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ppm | to abeeonfdomppmmdbelicy and dgathysespect to the sodi um fluoride
treatnment, in accordance-with the present invention, the sodiumfluoride
treatnment nmay be_added to the desired aqueous systemin recognized need of
macr of oul i ng con L, unt fromabout 0.5 ppmto about 10 ppm
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" and the Zebra mussel, Driessina, were conducted. Table 2
also sets forth the amount of EDDI used as well as the number
of Asian claim or Zebra mussels used in each experiment as
well as the average .time to mortality.
The results in Table 2 are also graphically shown in
Figures 1-5. '



are

about 3 ppmto about 10 ppm of sodium fl uori de,

added to the aqueous systemin need of macrofouling control.
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adul t - open-val ve nussel s,
open-val ve yearlings,
net work between mature and yearling nussels were observed.

t he beakers,

cl ose-val ve adul ts,
smal |

and m cronussel s and bl ack byssal

was added and filled to the 500 m

ot her beaker,

wat er .

the sodiumflu
t he treatnent
and kept their
nortality dete
det erm nati on

bet ween t he val

val ves. The ad
were the yearl
nmussel s whi ch
their valves o

- Table 2 (continued)

40 mM of. a stock sol utior tbrtaining 1000 ppm of EDDI
ppm was added and also filled to the 500 mi
Cont r ol

i

| evel

nmussel s were kept
and were observed fron1t|ne to tlne under the magnifier.
ae—Stresp—taaSet

in a separate container of
Mussel s

enpty shells of adults,
fibers in a
To one of

wi th raw Sagi naw Bay water.

| evel

2.5 mM of a stock solution containing 1000 ppm of NaF (5 ppm

To the
(80

wi th raw Sagi naw Bay

raw wat er

fter

-
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v s ope 1At he
i ¥ ftrol fpussel
v OTTD T I]Uljut'fl:b
vesgand de eQtf e |ol Y S ha b
| ¢ Bussel s|in R | RritRqatd & 2 MR
i The sl sqeTs Vigrd N8t probed.
der| stlreds: By tlhe test hem cal s t
] dallyru@’ waﬁlfgetk]i%dgadgggg
NN EHEEIEIEIRIEIRIE
% 1 T U N U O Y U OO A A A A O N N N N O U AN N TN N
Q .l «f ) b <1 el o] 1 el .1 .1 . .
PEE <|<41<414|121213131231314151508
éz—i RN AV AR A AR AR A AR AN A A AN A
. 2 ) .
Q) o .
&0 2 '
=] SHalalP A DT T DT[] T[] D
28 AEHEHEHHEEEEEE
sl 81 8] & 8| & &1 & &| & 8] &l &I & &
- gl & & 5| 8| 8| 81 8] 5| 5| 51 5| &] 5| 8
gﬂ'&‘ 306306“5%‘5.%“5“5“5“6“5"5
RLHE L ol &l al & SEI NS85 2
REEE 2| | 8| 5| €| 5| 5| 2| 8 8| || 5| 5 S
S MMM EIBEIEIRIEIEIEIE
T 4 Bt b b | b | S
'U. kusuum - ol V) Ol ] vl @
3 El85| 2|55 5]5]5|5 5|58
) glg|g glgliglolol v
- 'g IS TSI S| S| 8|1 S|S{S|E|S|S]| S
5258 1213|5215l 515l5 5 515l 5| 5| 5|
SEe SER IR R
SRRE| |s|8|8|5|E|B|E(8|E|E|5 8|85
& RIQQQI|I|Q[Q]I3[{QQ[319]49
r= sol ool ool ool sol S0l b0l so| ool o sof sof o
G R RN NN
EsZ < | th| cb| o] sb| so| &o| o| on| &b| so] &d| sb| wO
S Qe BlEl|E|E|E|E|E| 8| Bl E|E| E| E| B
- g Elmnloalalalalalelclalelalale
= Slo|=]|d|<|2]|2IQIBILIZ|3|S8|&

‘N.A. (not applicable) indicates value could not be calculated as not all individuals in the sam

exposure period.

under

Q



EDD

there was a difference in the

The val ves of the nussels that had been under

val ves,

sodium fluoride stress were brittle and invariably broke during the
probi ng. The val ves of the controls and those which had been under

During the probing of the nussel
brittleness of the val ves.
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concentrations ranging fromzero to 100 ppm Water tenperatures were at
anbi ent ,air tenperatures. Heal t hy, yearling aninmals were sel ected for
the tests and were collected from subnerged boul ders and averaged from
about 7 to 10 mmin diameter at the base of their shells. Table 1 Nunbers
of dead snails after four hours of : exposure to Ethyl enedi am ne

Di hydri odi de . (EDDI) and Met hyt dBy<€oside at three

concentrations, respectively, in Tennessee Ri ver water. Treatnent
10 ppm 50 ppm 00 ppm troI 0 0

0 Met hyl gl ycosi de 0°°° cl : § 0 0%1 0 EDDI 3

5 52+ B sFEuIs'Eled{Ethln one hour at this
concentration. o" ‘;Cbserg/atlogs dug ng eXposure reveal ed sl ow and

| et hargic m)verren.t by &nai |l £2in c¥ntrof¥ wate¥. The snails in beakers
treated with theSrel ax@nt md hyl @ycosifle weEe nore active but still not
stressed. The vvaEer teﬁperatture wgs 1280 15{'-‘err]C and tenperature al one
reduced mobilityg ESnai ? in @eake congai ning water treated with EDD
were nore activegthan gontras ang Iess.. actige than those

Table 2a (continued)

Mean time to death at 80 mg EDDI/kg is significantly different fr'om means at 20, 30, 50 and 60 mg/kg, bu

Mean time to death at 70 mg EDDI/kg is significantly different from means at 20, 30, 50 and 60 mg/kg, bu
mg/kg.

Mean time to death at 50 mg EDDI/kg is significantly different from means at 20, 40, 70 and 80 mg/kg, bu
mg/kg.

mg/kg. .
Mean time to death at 60 mg EDDI/kg is significantly different from means at 20, 70 and 80 mg/kg, but n

Mean time to death at 40 mg EDDI/kg is sig-nlﬁcantly different from means at 20, 30 and 50 mg/kg, but n
mg/kg.

Mean time to death at 30 mg EDDI/kg is significantly different from means at 40, 70 and 80 mg/kg, but no
mg/kg.

and 60 mg/kg.



under net hyl gl ycoside treatnent, but the EDDI treated snails were not
irritated or stressed, and they did not enter into reclusion. Some of the
snails did clinb the beaker walls. Before death and falling, their feet
changed color froma white to pink on bottomto a purple-orange, and there
was a distortion of their feet. R L - 9- -
The toxic snails never entered reclusion, and they becane i nmobile and

[ nsensitive 10 Stilin pGddETHd thirijesaﬂ?éxlvé 83 A b Qup OO ppm of

glacial acetic acjd to con |rn1|nnn nd death Experinment 3:
As set fort EFYYPELAR &0d (RRRT, AT SUiLe g@%q"si\gﬁ 3O SERA1SShdi vi dual s
of the Asian cl amtiear Emhddiddnns i el inreeritciom wilsls de appaassithao Wwer e

conducted. Taflds %ﬁif&&%ﬁ Y e Yo G Redillod 1 e wel | as the

nunmber of Aslian clalm or ra_mussels used I n _each ex erlnent as wel | as
t he average ww%cmqrm% the pragliceLf ithe cliaged
graphical |y lsdwain i n It is intended that the spec1f1catlon and examples

be considered at exemplary only, with a true scope and spirit
of the invention being indicated by the following claims.




Figures 1-5. [err]
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WHAT IS CLAIMED IS:

1. A method for controlling macroinvertebrates in an
aqueous system comprising adding to said aqueous system in
recognized need of such control an effective controlling
amount of an anionic toxicant containing the anion I or F

.

2. The method of claim 1, wherein said anionic
toxicant is selected from EDDI and sodium fluoride.

B The method of claim 1 wherein said _
macroinvertebrates are selected from clams, mussels and
snails.

4. The method of claim 1 wherein said
macroinvertebrates are mollusks.

5. The method of claim 4 wherein said mollusks are
selected from Asiatic clams and Zebra mussels.

6. The method of claim 2, wherein said anionic
toxicant is EDDI and further wherein said EDDI is added in
the amount of from about 1.0 ppm to about 100 ppm in said
aqueous system. : o '

7. The method of claim 2, wherein said anionic
toxicant is sodium fluoride and further wherein said sodium
fluoride is added in the amount of from about 0.5 to about 10
ppm in said aqueous system.
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FIG. 4
EDDI STATIC EXPOSURE - CORBICULA
LT50, LT100 AND TIME TO 100% MORTALITY
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[err] | -14- As can be seen fromthe
above experinents, sodiumfluoride and EDDI are quite effective as

mol 1 usci ci des. Q her enbodi nents of the invention will be apparent to
those skilled in the art from consi deration of the specification and the
practice of the invention disclosed herelsg I's intended that the

speci fication and exanpl es be consi dered § exerrpl ary only, with a true
scope and spirit of the invention being indicated by the foll ow ng clains.
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- 15 WHAT™ CLAIMED I S: 1. A nmethod for controlling
macroi gvertebrates in an aqueous system conprising adding to said aqueous
system in recogni zed need of such control an effective controlling am)unt
of an anionic toxicant containing the anion I[err] or F[err]
The method of claim1l, wherein said anionic toxicant i$ Wu
and sodi um fl uori de. 3. The method of claiml mgf &ggﬁé

macr oi nvertebrates are selected fromclans, nussels and._snai

The method of claim 1l wherein sai d n®BSTRANETt ebrates are nol | usks

5. The nmethod of claim4 wherein said nDIIusks are sel ected fron1A5|at|cb
cl ans and Zebra nussel s-

A METHOD FOR CONTROLLING MACROINVERTEBRATES

A method is disclosed for controlling macroinvertebrates in aqueous
systems, such as lakes, comprising adding to the acqueous system in recognized
need of such control an effective controlling amount of an anionic toxicant
containing the anion |- or F-, such as ethylenediamine (EDDI) or sodium fluoride

(NaF).
(NO Aly . TO AcCorapRiny)
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t hod of cl ai m 2, wherein|said anionic toxicant is EDD and
erein said EDDI is addediin the anount of fromabout 1.0 ppmto

EX Ttag ABSTRAERAUEOUS system 7. The nmethod of claim 2,

anitoni.c toxi.c
bdi umfl uorlde is added in the amount of fromabout 0.5 to.about 10 ppmin

fsai d aqueous system

A METHOD FOR CONTROLLING MACROINVERTEBRATES

A method is disclosed for controlling macroinvertebrates in aqueous systems, such as lakes,
comprising adding to the aqueous system in recognized need of such control an effective
controlling amount of an’ anionic toxicant containing the amion I- or F-, such as
ethylenediamine dihydroiodide (EDDI) or sodium fluoride (NaF).

REPLACEMENT SHEET

26 JUN 1598

FSGO05 960628 SG-Abstract




