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'!he inpact of the insecticide Dimilin® was stlrlied on

several CXJIp:nents of the forest ea>system in an experimental aerial

applicatioo of 350 g/ha (5 oz/acre) in 1975. Ellphasis was p1ared on

the effects of this chanical upon populations of small songbirds. small

marrrnals, ha1ey bees and. carq:x:ments of the aquatic eoosystem. Laboratory

tests were initiated to study the toxicity of Dimilin ® to different

species of fish and its effect up:ID the rroulting pI1JOeSses of crayfish.

Slnall forest songbirds were not affected by this treatJrent and honey

bee oolaries ranai..ned nonna.l in all aspects nnritored. small mamnal

pcp..llations were too low to assess for inpact. 'Ihere were indications

of an ~ct upon '"'l'hipods and aquatic beeUe larvae in a small

stream within the treat:IIent block.. I..aOOratory stulies revealed no

toxic effects of Dimilin ® on l::01lheads or sunfish with exposure to

up to US J=Pil aetive ingredient for two weeks and ro indications of

toxicity or blockage of roc>U1ting in juvenile crayfish. Further field

and laboratory testing of the effects of Dimilin ® on non-target

organisms is reo:mrended.
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RESUME

Q1 a e~, en 1975, les incidences de l' insecticide Dimilin ®
sur quelques organisrres forestiers, apres application aerienne a la dose

de 350 gjha (S on/acre). On s' int&esse surtout aux effets exerres sur les

petits oisea\DC chanteurs, les petits manrniteres, les abeilles et certains

etre aquatiques. Des essais en laboratoire ont et{; entrepris afin de

~terrniner la toxicit:e du produit sur diff€rentes esp1k:es de PJisscn et

sur la RUe de l'ecrevisse. Les oiseaux de la foret n 'oot aUClU1arent

scuffert du traitanent, et Ie a:rrp:>rtement des abeilles darestiques est

dareure I'X)rrnal, du rroins dans les limites etu:::Hees. Les r;:etits manmiferes

etaialt trop peu nanbreux PJUr que l'effet ait pu etre rresure. II

saJlblerait y avoir lID effet sur les~s et les larves de (X)1eopt.eres

aquatiques d'lID petit oours d'eau arrosant la parcelle a l'etu:1e. Les

essais en laboratoi.re n 'ont fait ressortir auClD'l effet toxiqu; de 1 'insecticide

sur la barbotte ni sur Ie crapet-soleil, IXJllr des expJsitions a 125 p.p.ro. de

substance active ~t deux semaines, ni chez l'ecrevisse juvenile, pas

plus qu I il n' a b1.c:>qu§ la roue chez cette derni&e. Q1 recxmnande de faire

faire d I autres essais de terrain et de laboratoire pour observer les effets

de la Dimilin lEI sur les organisres oon vises.
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An experi.rrental aerial aw1ication of 350 grn/ha (5 oz/acre)

DiJnilin ® N[ [4-chlorophenyl) amino j carbonylj-2,6-difluorobenzarnide was

carried out on a 242.8 hectare (600 acres) plot on Manitoulin Island,

Qltario on June 9th and lOth 1975 to field test this chemical up:>n a spruce

bu:t..urm Ch::>ristoneura funiferana (Clem.) infestation. Manitoulin Island

lies at the rrouth of the St. M:iry's River in Lake Huron and was selected

because it is isolated fran adjacerl't bu::i\.,Qrm infestations and it has a

gcx:>d representation of ooreal forest fauna. Natural populations of srrall

songbirds, small mamnal.s and aquatic invertebrates were rronitore:::l for

adverse side-effeets. Colonies of darestic honey bees,~ rrellifera L.

~ plared in the forest on the treabnent and \.Ultreated control plots to

rreasure the irrpact of the application upon the field force, brood, queens

and overall general health and Inney production of the oolonies. Aquatic

invertebrates ~re rronitored in a snall stream flcwing through the

treatrrent area. Preliminary labJratory studies were initiated to determine

the effects of Dimilin® up:m the noulting processes of crayfish and its

toxicity to bullheads and sunfish.

Birds: - - Songbird pqlulations were assessed daily on treated.

and untreated plots for 5 days prior to and continuing for 5 days after the:

~lication of Dirnilin @. Breeding territories were mafPErl and all

sighted birds reoorded on 4 hectare (10 acre) plots using metOOds similar

to tb:::>se described by Kendeigh, 1944, and Buckner and Turnock, 1965. On

the: day of insecticide treatIrent, plot searches were OJl1dueted to recover

any sick, «Ead or dying birds.
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Small Mrmnals: - Small manma1 pcp.li.ati01S were assessed using

standard snap-back traps. A total of 150 traps were anployed on earn

plot. A center line 140 m (lSO yd) long was established and flagged at

9 m (10 yd) inteIval.s. Ten traps _..re then placed at 1 m (1 yd) inteIval.s

across the center line at earn flag location. '!he trowing t:ocl< plare

over a period of 3 consecutive nights resulting in a total of 450 trap

nights for earn plot. All specimens trapped were preserved in a 10%

solutioo. of fOl:malin and returned to the laboratory for identification,

sexing and dissecti.n9.

Heney bees: - Newly purchased 1. 4 kgn (3 ills) packages of

DJney bees were set up at the~ apicny prior to their transfer

to the ManitaJlin Island treabrent sites. When the rolaries becare well

established with healthy queens and brood production well underway they

were RDVed to treatne1t areas and located in openings in the forest.

Five colonies were placed on each of the treatnent ard untreated CClltrol

plots. When the bees be<:3ne adjusted to the "'"" sites, queens and brood

were diec:ked and .i.npa.ct rronitoring" equiprent attached to each hive.

M3Jutoring equi.r:rrent erp10yed oonsisted of a dead bee trap, a p:>llen trap,

and an elect:renic CXUlter placal at the hive entr~ to ll'eaSure the

activity of bees entering or leaving the hive. Hives~ weighed every

second day. Prior to the application of the insecticide, sma.ll rretal rings

were embedded into cmt> CDltaining eggs or ",""ly hatd1ed larvae (brood).

Each ring contained: awroxirnate1y 250 tmdamaged cells and covered an area

of 68 80. an (10.5 SQ. in.) 'l\«> rings were placed in cart> in the "treatrrent hives"

and 1 ring in the "CCIltrol hives". '1llese marked areas were rn::nitared

unti' the eggs had hatched into brood, developed to the pupal stage and
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ererged as adllts (approJdrnately 20 days). Eight days folli>oling treat-

rrent, the .irrpact. ITCfli.t:oring equiprent was dismantled. ani the oolonies

transferred back to the bead:juarters apiary to prevent predaticn by black

bears 00served in the area. QlEen and brood checks continued for several

days after the transfer to assess any delayed effects resulting fran the

treatnents .

Aquatic fauna: - Aquatic organisms were sampled fran a stream

located wi.thin ~ ooundaries of the treatrrent plot and fran an untreatOO

stream approximately 8 Jan (5 mil distant fran the nearest treat:rrent area.

A series of five sarples of bottcrn dwel..1irg fauna were taken fran the

sane sectioo of stream before and after trea1:1Ye1t using a SU!:ber satpler

(Surber, 1936). S<lTpling a:>rtrenced at the bottan of the area and was

repeated approximately every 5 m (16 ft) until all five S<lTples had been

collected. Pre-spray sarples were taken just prior to treatment and

post spray sanples were =llected three days after the insed:icide had

been applied. Sarrples were preserved in a 10% fonnalin solution and

returned to the laboratory for sorting and identification .

.Ia.J::x)ratory studies were oonducted to study the effects of various

<X:lI1centraticns of Dimilin® wettable~ (25% active ingredient) on

juvenile crayfish and fish. Juvenile crayfish of the SJ;eci.es Orc::cnectes

virilis (Hagen) were =llected fran Gore Bay, Manitoulin Island by

capturing famles carrying young. Ten juvenile crayfish 10 lll1l (3/8 in)

in length were placed in 4 litres (0.9 gal) of control, 1 wn, 10 wn.

100 w:n and 1000 w:n aqueous solutions of Dimilin ® wettable }XlWder

Ci:lst=>.rvatiQ'lS rn IOClrtality aOO 1lDl1ting success~ made at frequent

intErvals. Juvenile brown bullheads Ictalurus nebulosus (Lesueur) 3 to 4
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an (l to l~ in) in length and snall smfish Lep:mis gitlxlsus (Linnaeus)

8 to 10 an (3 to 4 in) in length were collected fran snall pcods in

Larose forest near Ottawa. Ten bullheads and four sunfish were placerl

in separate four litre test vessels of oontrol, 10 I,:pn, 100 ppn and 500

ppn solutioos of Dimilin ® wettable powder. Mortality was recorded at

frequent intervals up to b.<> weeks exposure tiJre.

RESULTS

Birds: - A total of 37 species of birds represent.in;J 13

families were rerotded on the treat1llent plot (Table I) and 36 species

represent.:i..n;J 13 families recorded on the untreated oontrol plot (Table II).

'1he family Parulidae (wocd warblers) was recorded rrost often on both plots

with 15 species on the control and 12 species on the treat1llent. Turdidae

(thrushes) were next with 4 and 5 species respectively and the family

Fringillidae (find1es) with 5 and 3 species respectively. Daily pq;ulation

fluctuations were relatively small and the post spray daily average

p:p..U.ations s1"vN' a slight decline on roth plots prcbably as a result of

having to carry out pcpulation censuses on days in inclment weather.

Territories of 5 species of the \\lOOd warbler, family (Parulidae),

the black and white warbler, ...uotila varia (Linnaeus) (Fig. 1); the

Nashvi11e warbler, Vennivora ruficapilla (Wilson) (Fig. 2); the black

throated green warbler. tendroica virens (G1Inelin) (Fig. 3.); the black

burnian warbler, tendroica fusca (Mllller) (Fig. 4.); and the ovenbird,

Seiurus aurocapillus (Linnaeus) (Fig. 5) and the territory of the veery

Hy10cidlla fusoesoens (Stephens) (Fig. 6) (family Turdidae) illustrate the

location of pre and p:>st treat:rrent territories on each exper.iJrental plot.

Tt JS C )f}{;luded -.hat th treat:nent had no observable effect on the avian

lJOPUlat )ft



Table I

Forest biat pcpulatirn census
Dimilin treatment plot
Manitoulin Island, ontario

June 4 to June 18, 1975

-- - -
Pre-spray Post-spray

June June June June June Daily Jlme J\J'1.E: Jlme June Jlme Daily- Sp:;cies 4 6 7 6 9 11 12 14 16 18

-6 -4 -3 -2 -1 ave +1 +2 +4 +6 +8 ave

?iodae YellOt."-shafted 0 0 0 0 J. 0.2 0 0 0 0 0 0.0
Flicker

Piliated 1 0 0 0 0 0.2 0 0 0 0 0 0.0
WCx:x:1pecker

Hairy 0 0 2 0 0 0.4 0 0 0 0 0 0.0
Woodpecker <.n

IJa..'l1y 2 0 0 0 0 0.4 0 0 0 0 0 0.0 I
Wocx1pecker

Tyrannidae Great-crested 2 2 0 0 2 1.2 0 0 0 2 0 0.4
Flycatcher

Least Flycatcher 0 0 0 0 0 0.0 0 0 0 2 0 0.4
Eastern t'b:d 0 0 0 0 0 0.0 0 0 0 2 0 0.4

Pewee

Cor'idae Blue Jay 2 1 0 0 1 0.8 3 0 5 0 0 1.6
camm Raven 0 0 0 0 2 0.4 0 0 0 0 0 0.0
Camcn C:t:'CM 0 0 1 0 0 0.2 0 0 0 0 0 0.0

ParJ..dae Black-cawed 0 0 0 0 2 0.4 2 0 0 2 2 1.2
Olickadee

Sittidae lErl-breasted 0 0 0 2 0 0.4 0 0 0 0 0 0.0
Nuthatdl

Turdidae AJrErican Rcbin 2 3 5 3 2 3.0 1 3 4 2 3 2.6
Wocxl '1hru;h 0 0 0 0 0 0.0 0 0 0 2 2 0.8
Hermit 'Ihrush 2 2 2 2 2 2.0 0 2 2 0 0 0.8
SVrainsoo I s 4 0 0 0 0 0.8 0 0 0 0 0 0.0
Thrush



Table I (cant'd)

Pre-spray Post-spray

June JUre June June June Daily June June June June June Daily
7a"7.:... 5p:::c:.es 4 6 7 8 9 11 12 14 16 18

-6 -4 -3 -2 -1 ave +l +2 +4 +6 +8 ave

TUrdidae Veery 4 3 5 1 6 3.8 5 2 5 4 4 4.0
(ccnt'd)

SylVlidae Golden-cro.-med 6 0 2 2 10 4.0 4 2 6 8 6 5.2
Kinglet

Batbycillidae Cedar WaJ<Wing 0 0 0 0 1 0.2 0 0 0 0 0 0.0 '"
Virecnidae Fed-eyed Vireo 0 0 2 0 0 0.4 2 0 0 2 0 0.8

Paruli.dae Black and White 4 6 4 2 6 4.4 10 6 6 8 8 7.6
WaIDler

Temessee 0 2 0 0 0 0.4 0 0 0 0 0 0.0
Warbler

Nashville 12 8 8 10 16 10.8 10 6 8 8 6 7.6
WaIDler

Magnolia Warbler 6 4 4 6 4 4.8 0 0 2 4 0 1.2
cape l'ay WaIDler 0 0 0 0 2 0.4 8 6 4 4 8 6.0
Myrtle viarbler 0 0 0 2 0 0.4 0 0 0 2 0 0.4
Black-throated

Green WaJ::bler f. 4 6 6 10 6.4 8 6 8 4 6 6.4
Blackbumian 2 4 6 4 2 3.6 0 0 4 4 0 1.6

WaIDler
Chestnut-sided 0 0 0 0 4 0.8 0 0 0 0 0 0.0

WaIDler
Bay-breasted 2 2 0 0 0 0.0 0 0 0 2 0 0.4

WaIDler
Ovenbird 12 12 12 12 18 13.6 8 8 10 6 12 8.8



Table I (Cant 'd)

Pre-spray Post-spray

June June June June June Daily June June JUne Jure June Daily
Fz:-..:.h: Spzcies 4 6 7 8 9 11 12 14 16 18

-6 -4 -3 -2 -1 ave +l +2 +4 +6 +8 ave

PaI1!l idae Canada Wamler 0 0 2 2 4 1.6 2 0 2 0 2 1.2
(ccnt'dl Arrerican

Redstart 0 0 0 0 0 0.0 2 0 0 0 0 0.4

:cteridae Br=n-healed 2 6 8 3 6 5.0 2 0 2 0 0 0.8
eo.t>ird

Fringillidae lb;e-breasted 2 2 2 0 2 1.6 0 0 0 4 0 0.8 "Grosbeak
Purple Finch 2 0 2 0 1 1.0 0 0 0 2 0 0.4
White-throated 0 2 2 2 2 1.6 0 2 0 0 4 1.2

Sparrcw
Unidentified S!",cies 0 0 0 0 0 0.0 0 1 0 1 0 0.4

Totals 75 63 75 59 106 75.6 67 44 68 75 63 63.4



Tllbl.e II

Forest~ird pcp.1laticrt census
Dimilln untreated control plot

Mani toulin Islorrl Ontario
June 4 - June 18 1975

Pre-spray Post-spray

June June June June June Daily June June June June June oaily
~'lU. Sp=cies 4 6 7 8 9 11 12 14 16 18

-6 -4 -3 -2 -1 ave +1 +2 +4 +6 +8 ave

'I'rodu.lidae RWy-tlu:oated 0 0 0 0 2 0.4 0 0 0 0 0 0.0
HumningbiId

Picidae Yel1C>o1-shafted 2 0 0 0 0 0.4 0 2 0 2 0 0.8
Flicker

Hairy Wooch 0 0 0 0 0 0.0 0 0 0 0 2 0.4
peeker '"

TYrannidae Great-creasted 2 2 2 0 0 1.2 0 2 2 2 0 1.2
F1ycatd1er

COrvidae Blt» Jirj 0 0 0 2 0 0.4 0 2 0 0 0 0.4
Camcn Cn>< 0 0 0 0 0 0.0 0 0 0 3 0 0.4

Paridae 81acl<"capped 2 0 2 0 2 1.2 0 2 0 2 2 1.2
(Mckadee

Boreal 0 0 0 0 0 0.0 0 0 0 0 2 0.4
Chid<adee

Troglcxlytidae Winter t'1ren 0 2 0 0 2 0.8 2 0 0 2 2 1.2

Mlmidae catbird 0 0 0 0 2 0.4 0 2 2 2 2 1.6

TuIdidae Arrerican Iti:>.in 2 3 2 1 1 2 1 0 2 1 1.2
!'OXl 'Ihzush 2 0 0 0 0 0.4 0 0 0 0 0 0.0
Hennit 'Ihrush 0 0 0 2 0 0.4 2 2 0 2 0 1.2
Veery 0 0 0 0 0 0.0 0 0 0 2 2 0.8

£yl·.rildae Golden-crowned 0 6 2 4 4 3.2 2 0 4 0 2 1.6
Kinglet



Table II (Cent'd)

Pre-spray Post-spray
June June June June June Daily June June June June June Daily

Fc.::.:..l· Species 4 6 7 8 9 11 12 14 16 18

-6 -4 -3 -2 -1 ave +1 +2 +4 +6 +8 ave

VirecJ"t.i.da= Jed-eyed Vireo 4 2 0 0 2 iL.6 4 2 4 2 4 3.2

PaIUlidae Black am White 10 2 2 4 6 4.8 0 4 8 6 2 4.0
Warbler

Temessee 0 0 2 2 4 1.6 0 2 2 2 0 1.2
Warbler '"Nashville 0 2 2 0 2 1.2 0 2 2 2 2 1.6
Warbler
Ma~olia 2 0 0 0 0 0.4 2 0 0 0 0 0.4
Warbler

cape I'1lY 2 2 0 2 2 1.6 0 0 0 0 0 0.0
Warbler
~ Warbler 0 2 0 0 0 0.4 2 0 0 0 0 0.4
Black-throated 4 4 4 0 4 3.2 4 2 4 4 6 4.0

Green Warbler
Blackburnian :1 6 2 4 2 3.2 0 4 2 2 2 2.0
Warbler

O1estnut-sided 4 2 0 2 0 1.6 2 2 2 4 2 2.4
Warbler

Bay-breasted 0 0 2 0 0 0.4 0 0 0 0 0 0.0
Warbler

Ovenbird 6 6 2 8 4 5.2 4 6 4 9 2 5.0
Northern 2 2 2 2 2 2.0 0 2 2 2 2 1.6

Waterthrush
Ccrmecticut 0 0 0 2 2 0.8 0 0 0 0 0 0.0
Narbler



Table II (Cont' d)

-=
Pre-spray Post-spray

June June June June June Daily June June June June June Dai:..::
Family Species 4 6 7 8 9 11 12 14 16 18

-6 -4 -3 -2 -1 ave +l +2 +4 +6 +8 av"

Parll1 idae M:luming 0 0 0 2 0 0.4 0 0 0 2 0 0...
(cmt'd) Warbler

Canada Warbler 4 6 2 2 2 3.2 0 2 2 4 0 1 6

Icteridae B=m-headed 2 4 0 2 0 1.6 0 0 0 0 0 .0
a:..t>ird ~

"Fringillidae lbae-breasted 0 2 2 0 2 1.2 0 2 0 2 0 0.8
Grosbeak

Idigo Bunting 0 0 0 0 0 0.0 2 0 0 2 0 0.6
Purple Findl 0 0 4 0 2 1.2 0 2 0 2 2 1.2
>lhite-throated 0 2 0 0 0 0.4 2 0 0 2 0 0.8

Sparrow

Totals

-

52 59 34 41 49 47.0 30 46 40 66

.-

39 44.2
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Figure 1 - Pre and post sp~ territories of Mriotala varia (Linnaeus)
on the Dimilin tEl treated and untreated centrol plots•

. solid line =pre spray territory b01..mdaIy

x raken line = post spray territory boundary
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Figure 2 Pre and post spray~tories of Venni.vora rufiWilla
(Wilson) Q'l Dimilin QY treated and lmtreated cx:ntro plots.

. solid line III pre spray territory boundary

x broken line =post spray territoJ:Y boundary
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Figure 3 Pre and post sB!:..ay territories of Dendroica virens _ (Grelin)
en the Dimilin (BJ treated and untreated control plots.

. solid line = pre spray territory boundary

x broken line = post spray territory boundary
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. 'l'® 1Drnu. In p ot

Figure 4 Pre and poe..t. spray territories of Derrlroica fusca (M.1ller)
en Dimilin Q3) treated and untreated control lots.

. solid line =pre spray territory boundary

x broken line =p:>st spray territory boun:lary



- 15 -

,-
''-' ---

•

I,,,
i '>r)/

,'>( ",,
',x

'"

•

Ccntrol plot

Figure 5. Pre and IDSJ;... spray territories of Seimus aurocopillus (Linnaeus)
an Dilnilin <.BJtreated and untreated ccntrol plots •

• solid line = pre spray territory boundary

x broken line =post spray territory boundary
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Cartrol plot

Figure 6 Pre and post spray tewtories of HY1ocichla. fuscesoeI1f
(Stephers) an Di.mi.lin QY treated am untreated cnntrol plots.

. solid line ::: pre spray territol:Y boundary

x broken line =post spray territory bcJu:OOary
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Small Manmals: - Very l~ mInters of 3Tla.ll manmals ~re

trapped on Manitoulin Island. A single specimen of Peranyscus maniculatus

(Wagner) was taken fIOn the treatment plot and 0«> specimens of the same

species fran the untreated control plot (Table III). The female rrouse

taken fran the treatment plot was pregnant indicating normal breeding.

The lew populations are a result of a norrnal lCM population

density at that particular time and in that particular habitat. No

evaluation of i..rrpa.ct <:X:lU1d be ma.de under these ronditions.

Honey bees: - The awlication of Dimilin® did not present

a hazard to tile field force bE:!es as rrortality remained ronstant througoout

the treatment period and was c:arparable with that obtai..ne::1 f:ron the

untreated control hives. Discrepancies in daily IXJllen oollection and

activity rerorCed can be attributed to the variable weather conditions

enoountered througoout the test period (Table IV). The metal rings

enbedded in the ccrnb oontaining eggs and young broc:d. shewed that the eggs

hatdled and the brood proceeded through the larval stage and finally

p.,lPated and errergerl as ymm.g nurse bees. The eupty cells were then filled

with honey and capped with wax, (Table V). On A1.J3USt 20, all treated

colonies were checked for overall strength and ooney production and ....ere

found to be as healthy as rolonies remaininr:] in the headquarters apiary.

Honey production was equivalent in treated and control hives.



Plot Species

T!\BIE III

Small tram1'al. pcpulaticns trapped an

Dirni1in®treabrent an:l ccntro1 plots

Manito..l1in Island cntario

July 1975

Males Females

MUlts

Sub Total Sub Pregnant Pregnant
Adult MuJ.t Male'S Mult with scars

-

Scars
only

Total Total

Females Animals I

t;;

D' '1 ®um. ll1

Control

P...rraniculatus

P~ll'anieulatus

o

o

o

2

o

o

o

o

1

o

o

o

o

o

1

o

1

2



T1IBIE IV

Pesticide iImact.Jpeasurenents at hmey tee colaUes Q1

Dilnilin (B) treatJrent am ttltreated plots
Manitoulin Islam Chtario

June, 1975

Ultreated c;rntJ:ol. clot DilniWiYtreatlrent plot
Days.raT'I J\Ow.t J\Ow.t Pollen iii", Il'dult l'<ult Pollen H1'" Perrarl<BtreatJTe1t rrortality aetivi ty collected mtts rrortality ""tivity C>:lllected ;,eights

trips/daY (OIlS) trios/daY (OIlS) (kaj

-7 2 32512 23.5 17.2 4 27008 75.1 17.9
-6 2 20736 18.3 5 8576 30.4 rain in am, cloud &

fog
-5 3 18560 2.1 18.6 4 10496 4.2 17.4 heavy rain
-4 3 24960 33.4 4 30976 66.0 wirdy - sh"",rs
-1 3 20352 41. 7 18.1 2 17280 42.0 17.4 overcast, cool, driz-

zle in pn
-2 4 41088 87.0 3 40960 200.0 Bunny & windy, high

of 18oe.
-1 4 36352 93.0 17.7 4 34176 142.6 17.4 warm & sunny, high

of 23OC.

+Q 3 61312 39.7 6 31744 77.7 sunny, warm, high
of 230C

+1 3 23040 27.3 16.8 3 52736 102.0 17.5 smny in am, winds
light, 200C

+2 1 23808 38.3 4 16512 31.2 c:l.ouiy, high of 180C
+3 1 29056 13.7 18.1 2 30720 10.1 17.6 _rs in am, 180C
+4 2 45184 60.0 6 40448 136.6 c:l.ear & windy, high

of 200C
+5 2 14208 4.0 18.1 4 35072 78.4 16.8 heavy shOflerS in am,

1SOC
+6 2 44288 52.5 3 36480 57.8 cloudy, ceol in am,

sunny pn
+7 4 20224 2.3 17.2 3 13440 1.5 17.2 rain all day, 200C

I

I-"

'"
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TP.BLE V

Pesults of rronitoring ;,procrl rings" pla03d in ha1ey bee oolonies al
Dimilin ® treat:nent and mtreated plot

Manitallin Island, Chtario
June, 1975

ty

ty ~

I

Day. fIall Caltrololot Dimili#blot
HJ.ve HJ.ve

Hoop "A" HooP liB"treatrrent no. HCOP "A" no.

25 7/8 eggs, 1/8 enpty 30 all egg. i eggs, 1/8 larvae, 1/8 empty
-1 22 3/4 eggs, 1/4 lorvae 23 all eggs 7/8 egg., 1/8 enpty

27 3/4 eggs, 1/4 larvae 26 2/3 eggs 1/3 enpty 3/4 eggs, 1/4 enpty
31 3/4 egg., 1/4 larvse 32 queenles.
16 3/4 egg., 1/8 1llI'Vlle, 1/8 capped 21 7/8 egg., 1/8 lorvoe 3/4 1llI'Vlle,1/8 eggs,1/8 enpty

25 1/2 capped, 1/2 enpty 30 7/8 capped brood, 1/8 enpty 1/2 capp>cl brood, 1/2 enpty
22 3/4 capped, 1/8 larvae, 1/8 enpty 23 2/3 capped brood 1/3 larvae 2/3 capped ,1/6 larvae. 1/6 enpty

~ 27 1/2 capp>d, 1/4 larvae, 1/4 enpty 26 1/3 capped 1/3 larvae 1/3 1/4 capped, 1/2 larvae, 1/4 enp
enpty

31 7/8 capped 1/8 BTPty 32 queenle.. 1/6 ty
16 7/8 capped 1/8 enpty 21 2/3 capped larvae 1/6 r.~a. 2/3 capped,1/3 enpty

25 1/3 capped 2/3 heney 30 7/8 capped 1/8 hcney 1/2 capped, 1/4 larvae,1/4 enp
22 7/8 capped 1/8 honey & pollen 23 7/8 capped 1/8 honey 7/8 capped, 1/8 hcney

+14 27 - 26 3/4 capped 1/4 honey 3/4 capped,1/4 honey
31 2/3 capped 1/3 haley 32 queenless
16 7/8 cawed 1/8 haley 21 7/8 capped 1/8 haley 2/3 cawed,1/6 enpty,1/6 hCIley

25 • larvae • honey • eggs • enpty 30 all hcney 1/8 capped,7/8 honey
22 2/3 honey 1/3 er¢y 23 1/2 capped 1/3 haley 1/6 2/3 capped, 1/6 heney,1/6 enpty

eJPty
+17 27 1/3 cawed, 1/2 enp!:;' 1/6 eggs 26 i hcney, , capped 1/3 capp>d, 2/3 hmey

31 3/4 eggs, 1/4 lorvae 32 queenle••
16 1/3 cawed, 2/3 honey 21 5/6 honey, 1/6 capped all hcney
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Pquatic falD1a: - Bottan fauna pq::ulations in the Dimilin®

treatnent and cx::l1trol streans are presented in Table VI. 'lhe type of

organisms present in the treatment stream (snails, tadpoles, anphitxrls)

reflect its sluggish flowing, swarrpy nature. The mntrol stream is sarewhat

larger and faster flowing with a very limited Ix>ttan fauna and f..., of

the slow water foms fOUIXl in the treal1nent stream. ~ Dimilin ®
treatment did rot significantly alter the total nurtJer of orga.nisns

present in the treal1nent strean but appears to have reduced anphipcxl

and aquatic beetle larvae PJPIlations. '!he absence of arrpti.pods and

low beetle larvae I;XJPU1ations in the control stream make it difficult to

assess natural dlanges in the populations of these b,1o groups over the

sarrpling perio:1. Both of these groups could be vulnerable to a chitin

synthesis blodting <Dlp)und sudl as Dirnilin ® as atphipo:1s rroult

frequently and oo1eq>tera larva crnplete their develqrnent into adults

at this perio:1 of the year. Several of the anphipo:1s taken in the pre

treal1nent Surber sall'les ""'" carrying young and these nay be extremely

sensitive to Dimilin ® during their perio:1 of rapid growth and frequent

rroulting. In examining the bottan sarrples collected, it was noted that

small nl1tlbers of cq:ep:x1s arrl ostraa::>ds were seen in pre-spray Surber

satp1es fran the treabnent stream but flale~ observed in post-spray

botton satples. This indication of an effect en ~l.ankta1. in tre:

treabrent stream should be tested by further studies ~loying trore

suitable rretho:1s for stu:lying planktrn than Surber sall'ling.

'Ihe results fran the la1x>ratory tests on the effects of various

CCIl<::entratioos of Dimilin ® on juvenile crayfish and fish were CCI1plicated

by difficulties in keeping CD'lcentraUol\s of D.imilin ® of 100 RIll or
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greater in solution. At these high concentrations the solution in the

test vessels ranai..ned turbid and a fine precipitate gradually settled

00 the bottan of the containers. '!his v.oJ.1.d indicate that the actual

ccncentration at these levels were less than the calculated concentrations.

'llie survival and rroulting Sllc:c.E!SS of juvenile crayfish in the various

roncentrations of Dimilin ® is shGm in Table VII. ~rtality anongst

the control group related and t.mrelated to rroulting were both greater

or equal to rrortality suffered by the Dirnilin® exposed. ep:oups. SUCCESS

ful IOClUlts occured over the entire rarlCJe of Dimilin ® ooncentrations.

Cl1e crayfish in the 100 wn group successfully rroult.ed and survived for

aver five days during whidl its carapace~ to harden normally

fran its soft post-rroult c:ondi.tion.

Results fran the bullhead and crayfish groups revealed no toxic

effects on these SI;eCies caused by exposure to up to 500 ppn (125 ppn

active ingredient) DiInilin ® wettable ~r. No rrortality occured over

sixteen days to the bullheads exposed to the highest Dimilin®conoentration.

MJrtality cm:ng the other groups was light and similar to that eJq:erienced

by the control group except for the lcwest Dimilin ® concentratioo group

where heavy rrortality was caused by severe fungus grCMth on many of the

fish. No rrortality occured anong the sunfish until the ninth day of

exp:JSure and nortality fran this point LU1til the end of the experiment

seven days later, was similar arrong the control and exposed groups.



'l7'BI.<: VI

Bottar. fauna pop.l1atic:ns in the DiInilin @treatnent and contnol
streams as natbers and standard deviati015 of OrganiSlT5/sq. ft. (0.092 sq. m. )

/oI!mitoulin Island, June 5 to 15, 1975

Treatnent stream Cootrol stream

June 5 June 15 June 6 June 15

~"'Cptera 0.2 ± 0.5
Trichoptera 0.2 ± 0.5 1.0 ± 0.8 J.8 1.5
Olooata 1.0 ± 1.4 0.2 ± 0.5
Coleoptera 5.5 ± 1.7 0.8 ± 1.1 0.2 ± 0.5 0.8 ± 1.1
Diptera-Q1ironanidae 1.2 ± 1.5 2.5 ± 1.7 2.0 ± 2.8 6.2 ± 10.5
DJ.ptera-Si11uliidae 0.2 ± 0.5 0.2 ± 0.5
Diptera-Tipul j dee 0.5 ± 1.0 0.5 ± 0.6 0.8 ± 1.1
other Diptera 1.0 ± 1.2
Nematoda 0.2 ± 0.5 '"wOligod>aeta 3.8 ± 2.5 13.8 ± 9.8 4.5 ± 3.4 8.5 ± 8.9
Hirudinea 0.5 ± 0.6 0.5 ± 0.6
J\lq:ilipoda U.5 ± 6.8 1.8 ± 3.5
Isopoda 0.5 ± 0.6 0.2 ± 0.5 0.8 ± 1.1
Gastropoda 23.2 ± 16.9 13.5 ± 5.1 0.2 ± 0.5
Pelecypoda 5.2 ± 5.5 16.5 ± 18.5 5.8 ± 9.0 9.5 ± 7.0
l\I1phibia 3.5 ± 1.3 1.2 ± 1.0
Pisces 1.0 ± 0.8 0.2 ± 0.5 3.0 ± 5.4 1.2 ± 1.5

Total 57.5 ± 25.2 51.2 ± 20.8 18.0 ± 10.4 30.0 ± 7.9
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T1\BJ:E VII

Survival and roulting success of juvenile
crayfish Orccnectes virD.;is in various

cencentratiOO5 of Dimilin~ wettable pa.vder

• Elapsed 1 fPIl 10 fPIl 100 fPIl 1000 fPIl
tine CCntrol (0.25 ppn a.i.) (2.5 Pf!ll a.i.) (25 ppn a.i.) (250 ppn a.i.)

0 hr 10 10 10 10 10
8 hr 10 10 10 10 10
16 hr 10 6 ++66 10 10 10
24 hr 7+M 6 10 10 9.
36 hr 6+ 56 96 10 86
48 hr 6 5 9 8M 76
60 hr 6 5 7M 6M 66 172 hr 6 5 7 6 3M
4 days 4M

~ 11 66 4M 1M
5 days 16M 6 4 1
6 days 0+ 26 46+ 4 1
7 days 16 4 4 1
8 days 1 4 3 1
9 days 0+ 4 3 1
10 days 4 3 1
13 days 36 IH 1
16 days 26 06 1

*
+

Soccessful rroult, animal survived for pericrl shCwn.

Unsuccessful rroult, anura! died during rroult.

lobrtality apparently unrelaterl to rroulting.
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e=SICl'IS

The rronitoring studies cxmducted revealed no imrediate or sbJrt

tenn effects of the Dimilin ®treatment on small forest scngbirds or

colonies of darestic honey bees. Small manmal pc::pulations in the treat

rrent area were too low to assess insecticide impact. The treabrent did

appear to affect anphipod and coleoptera larva populations within the

treatment stream arrl incidental observations on the presence of zooplanktcn

in pre and post spray bottcrn sarrples irrlicate that this group of aquatic

organi31'l5 may have been affected. LaOOratory studies revealed no effect of high

cencentratictlS of Dimilin ®on juvenile crayfish, bullbeads or sunfish.

Further studies of the slnrt arrl long tenn e£fects of this cmp:JUnd on

non-target organisns are recameOOed, particularly with respect to

COlp)lleI1ts of aquatic eeosystans.

~S
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