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'Ire impact of the CarbClITlate insecticirle W\TACIL® \\1<1..<; stu:lied

CI1 various c::cnp:m.ents of the ecosystem jn experinental and rperatiooal

treatJTents in eastern Canada during the years 1971-1974. Dosaqe rates

ranged fran 52 g/ha (3/4 oz/acre) to 105 g/ha (1.5 oz/acre) of active

ingredient. Particular eII{i1asis was placed upcn the effects of the

chemical en small forest srngbirds, srrall JT1iITITlal, honey bees, arrphibians

and carpcnents of the cquatic ecosystem. l'.t these dosage rates, little

envircrurental iJrpact wac; rreasure::1. '!here is SCIrE evidence that certain

of the exposed scngbirds such as nby-CICMI1ed kinglets (Regulus ca7.andula

L.), black and white warblers (Mniotilta varia L.) I bay-breasted ...,arblers

(Dendroica castanea Wilson) and yella-rthroats (GeothZypis trichas L.)

were sliqhtly affected by the treatInents. Bees were subjected to adult

forager knock--dcMn but the effects were not lastinq and the recovery was

rapid. '!here was no cbservable irrpact m small iTlarrmals or <"tlT'phibians.

t"..ini..IPal disturbance to aquatic organisrrs was noted, with stcnefly nyrrphs

the cnly groups sUffering significant irrpact. It was ooncluded that: at

the awlicatioo rates studied no serious or lac;ting ecolcqical effects

of the treat.rrents could be descerned.
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Q1 a 4!tu:li~ les effets de l' insecticide MlITJICIL ® de 1a farnille

des carbanates sur divers tUarents de I'~t€!re, a I' cccaBim

d'~S exp&i1rentaux et en :reel, effectues dans 1 'est du Canada de 1971

a 1974. I.es doses util.i.sres a11aient de 52 g/ha (3/4 oz/acrel a 105 g/ha

(LS Qz/acre). en slest inW:resoo surtout aux effets sur les petits oiseaux

dtanteurs forestiers, les petits marrrnif~reB, les abeilles, les anphihiens

et les etre aquatiques. Lee doses utilis€es, ne serblent avoir eu que peu

d'effets sur l'envi:rcnnerent. II senblerait, toutefois, que certains

oiseaux came le roitelet a COUl"a'Ule rubis (Regulus calandula L.), les

fauvettes noire et bland1e (Mniotilta varia L.), a PJitrine baie (DendPoica

castanea Wilscn) et nasqu€!e (Geothlypis trichas L.) aient souffert quelque

peu des traitelrents. L'insecticide a eu un effet de moe~ sur

lea ci:lei.lles butineuses cdultes. On n I a PJ relever aucun effet sur les

petits rnamni.f~res et les anPribiens. O1ez les organisnes aquatiques,

l'effet a ~tli: ~ligeable n 'atteignant une inportance sigrificative cp..e

sur les nyrrt:i1ea de pl.ea::pt:.eres. On en a ccnclu Cfl.e les doaes utilisfus

ne produisaient auCll1 effet grave ni durable dans l'~oosyst.erre.
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The envircrurental irrpact sectirn of the O1Eroical Centrol research

Insti tute is deeply involved in cataloguing the short and lonq term effects

of chemical insecticide awlicaticns en the ncn-target cx:upa1ents of

forest ecosystems. To assist in the evoluticn of safe chemical cmtrol

procedure, the sectim is active in evaluatinq the ecologiCC'l.l nide effp.ct.c;

of pranising ney insecticides being crnsidered for widescale use in forest

protecticn operatirns. '!his report presents the findings o'f i.J"pact stlrlies

ccnduete:1 by rrarbers of the sectioo fran 1971 to 1974 within areas treated

with the carlJarrate insecticide MA..TACIL ®.

Experi.rrental centrol operations using several dosaqe rates of

101A'IOCIL ® anitted under operatirnal crndiliens have been rrcni tored for

possible adverse side effects to the noo-target cmpcnent of the envirm-

nent (Table I) •

Table I

for Effects frCFlNcn-target Fauna~cked
several MATACIL Field A1:::cIlications

!.Dca.tim and dosage rate of Non- target orqaniBmS rronitorec1
acti'Je ingredient (AI) emitted

Birds Mamnals Aquatic Ha1ey Arrphibians
Insects Bees-_.

52 <,:f AI/ha, ~jou Depot, Que. X X X

52 q AIiha, Parent, Que. X X X

70 9 AIIha, Larose Foresl, "'t. X X X X

105 9 M/ha, Harcourt, N.I3. X

-
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A singIe awlication of Mi'\Tl\Cn..® was aJ?Plied to the forests

in ~ Menjou Depot area awraxim3.tely 2~ after an awlication of

fenitrothion at 140 9 AI/ha. In the Parent area the treat::m=nt blocks

received 2 aw1ications of insecticide at 52 9 AI/ha approximately tv.o

weeks apart. The larose Forest arrl Harcourt treatments were sing'le

awlications .
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DESCRIPTICN OF TF£l{[MENT AREAS

l'a1jou Depot, QLebec: '!he r-Bljou De(X)t area is a typical spruce fir bione

averaging 10 to 14 rreters in height and up to 20 to 25 an dicrreter at

breast height (d.b.h.). A scattered overstory of maple (Acero spp.), poplar

(Populus sw.) and birdl (Betula spp.) occurs throughoot the area. A

mx1erate understory of willCM' (Salix spp.) and alder (Alnus sW.) thickets

is present and the ground is covered with a light mat of rrosses nnd grasses.

Parent, QI.El:ec: Forests in the Parent area are similar to those

enrountered at fIoE'ljou DeJ=Ot with the exceptirn of the centrol plot whi.ch

CC!1.taim; a mixture of white spru:::e, (Picea glauca (~ch) l!OSS) and :iad<:

pine (Pin u.s bC01.ksiana Lanb) and is an open gro,.vinq stand. The lll1derstory

in all plots in the Parent area is sparse and the ground covered with a

heavy layer of rrosses and duff.

Larose Forest, cntario: '!he Lc"lTCSe Forest is a plantaticn forest ccrrprised

mainly of spruce (Picea S[.p.), pine (Pinu8 sw.) arrl tarrarack (Larix spp.).

'!he ccnifer carpcnent in the treatJ'fent plats averaqes 8 to 12 rreterl'; in

height and up to 23 an d.b.h. Maple, birdl and p:Jplar prClVide a scattered

~rstory. A light to rrroerate uncerstory of willcw, alder and spnloo

reqeneratioo occurs throughout t.he area. Grasses and scattered patd1es of

rrosses cover the forest floor.

Harca..trt, New Brunswid:.:: Balsam fir (AbieB balsamea (L) rull) ann ,.mite

spruO":" averaqinq 9 to 12 rreters in height are the dcrni..nant tree species in

the t.reatrrent block. A scatteroo overstory of rraple, pc:plar and birch l.S

CXJ1tocn thrOUCThoot the area. A light understory of wi llCM and alder is

scattered throuqhcut reqenerntirn spruce ann fir. '!he forest floor is
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covered "lith a layer of grasses, IT'C85e8 and ndscellaneaJS plants.

Birds: Scng bird p::pJ.1.atiens were rreasured en plots located in treated

and mtreated areas using tedmiques similar to those described by

Kendeig, (1944) and Bud<ner and Tumock (1965). Eight hectare (20 acre)

plots were censused before and after treatnent by oomting all sinqing arx:1

sighted birds alrng predete=ined parallel lines and recoriling the

infOtrnatioo. on plot maps.

'!he resul ting bini pq:cl.aticns are expressed as nurriJers of

birds per 40 hectares (l00 acres). Special attentim was paid to groups

of birds inhabiting certain ecological areas such as 1.HJer ~,

open shru1::t>erY or fringe areas, and. these inhabitina lo-..er crcM'l and

forest floor habitat. Plot seard1es were omducted after treat:rrent to

:recover any dead or sid:: birds as socn as p:>5sible.

Snal.l Mamnals: Snall marrrnal. IX1PllatiCl1S lr.ete a:nsused using standard

snap-back trapg positirned on 80 x 4 m trap lines. '!he traps were located

at 9 m intervals along the center line. Five traps were placed at I I!1

intervals perpendicular to the center line wi. til CI1e trap cn the line and

tJ.,o placed rn. ei~ side, giving a total of 50 traps per line. '!he

trawing I;erlcxi ran for three a:::nsecutive nights providing a total of 150

trap nights per line. Captured ani..rrals were identified, arrl sex, age and

breeding cmditicn CEtem.ined. All adult female animals \~re dissected

for eTbryo and placental scar cx:un:ts. Pq>ul.atioos were censused

approxi..nately six ~8 after treatrrent to all.cM any litter being carried

by the feJrale at the t.iJTe of awlicatioo to leave the nest and becate
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available for capture. The absence of any grotp oould reflect an irrpact

of the insecticide upcn that p:Jrtirn of the small manmal pc:pulatioo.

r::arestic Heney Bees: Dcrrestic hooey bees, Apis meUiferoa L. are

sensitive to p:!sticides. Colcnies were located in treat:rrent areas wh~ver

possible. A "yard" usually consists of 5 colonies, each ccntaining 1.1 kq

(3 lb.) of bees (12,000 - 15,000 individuals) with roated queens. All

colmies were set up and maintained at the heacquarters apiarY tUltil a

fe,.; days prior to treabrent. Five colooies were transferred to each

~atrre1t area and located in a small clearing. Earn oolooy was left to

acclinate after the transfer, then weighed, and fitted with a pollen trap,

dead bee traps and an electrcnic counter (to record activity at the hive

entrance). Daily records v~re kept of activity, pollen collected and

rrortality to the foraging l:::ees at the hive. Queens and brood t.;ere checked

regularly. '!he routines t~re duplicated in tmtreated centrol areas. 'Ihe

colmies \'JIE!Ye no:mally returned to the headquarters yard 5-10 days after

treabTent to prevent disturbance by bears and vandalism by humans.

Aquatic Envircmrent: Pq:ulaticns of benthic invertebrates "Jere rronitored

in bolo treat::rrent cmd o::ntrol strearrs near Parent (52 9 ]I..1/h,,) cmd in a

small forest penn in Larose Forest (70 q AIjha). PeriOOic qrcups of

0.1 sq. m (foot square) Surber samples (Surl:::er, 1936) were taken over the

treat:nent pericd and preserved with formaldehyde. OrganiSlTS were separated

fran the substrate in the lab by elutriatim. in a "bubbler" (Kingsbury and

J3everid.;Je, in press) and then identified to Order, or Family, and camted.

Over the sanpling ~ricx:1 incidental d>servations were ITBde m {X)pulatirns

of fish arrl aquatic insects in the treat::rrent areas.

A!Ti:hibians: lldult and larval anurans were collected from untreated pcnds
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wi thin the Lan>se Forest and placed in enclosures in the experi..rrental spray

l,X)nd and the cx:ntrol pend. '!he crlult enclosure cx:nsisted of 1.5 m x 1.5 m

nylcn screen fence, ooe rreter high.. 'lhree-quarters of the enclosure

oottcr.l was si tuated in the pend, the ranainder 00 the shore.. '!he bottan

edge of the fence was folded into the enclosure ard covered with earth

and debris to prevent burI'Oolinq W'rler the fence.. 'D;m male J\rrerican to3dc;

(Bufo ame7'icanua) and three male leopard. frogs (Rana pipiens) ~re

plaCed in each of the e>q:er:irrental and a:rltrol enclosures. Cbservatims

were I't'OOe fran 5 June to 24 Jme 00 these individuals to detenrLi.ne if

arrr gross behavioural d1anges or rrortality had occurrro.

'!he larval enclosures ~re mcde fran screenerl-in laundry baskets

eadl divided into ~ rorrpart:rrEnts.. 'tWo sud1 enclosures ~re pl~

partially subrerged in the pcncls at eadl of the locations. Tadpoles of

two species, (wood frog, Rana 8yZvatica and green frog, Rana clamitans)

at different deVE!loprental stages an:1 of different nmhers,~ placed

in the different~ts of the baskets. Si..rT'ilar setups 'Were

utilized for 00th the experirrental and CCTltrol enclosures (Table II).

Alrng with ooservaticns to determine possible behavioural changes and

nortality, tadpole sarrples ~re also prricxlically rerroved ani! preserved

in 10 }:ercent fonralin to determine their rate of qrcwth and develq:nent.

Table II

Caltents of the Ccnpart:Jrents of the Tropole Enclosures

Ccnpart:Jrent A B C 0

Species R. c1am.itans R. sylvatica P.. sylvatica R. sylvatica

No. of i..ndi.viduals 20 25 100 200

''''an Develcpnental l
? 33 25 25

stage
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Prior to cn:1 falloring the 6 JlDle 1974 spray awlication, sight

comts of natural anuran JX)pU1aticns were made on both the MATJlCIL®
ex,:eri.rrental spray p:nd an:] the cx:ntrol locatim. '!he census cx:nsiste::l of

oom:ting flushed or sighted frogs while walking approxi.nately 90 rreters

alcng the marqin of the p:n:l. 'Ihe sighted frogs~ identified. to species

and were jua;ed adults or S1.i>adults dependinq rn their size. Splashes in

the i.rmEdi.ate vicinity were COlsidered to be unknONnS.

Carbinatioo drift-fence pit-fall traps were set up on the

experi..Irental plot and boA:> rontrol plots to determi..ne S}:ecies and size

CXiIp)Sitirn of the anuran camunity. '!he trap CCI1Sisted of five, 2 m

lcng sections of 0.5 m high nylm screen placerl linearly with me 10 litre

bucket sUlk in the grotnd between ttle lengths of screen <:r1d at eadl end.

\-later was allOo.'ed to aocurolate in the buckets to prevent desiccatioo and

escat:e of the anurans. '!he frogs end toa1s captllred in this manner

were identified, weighed, rreasured, and released in the vicinity of the

trap. '!he trap was sanpled fran 18 J\.lly to 27 At>:jUSt.

RESULTS

52 q AI/ha

Birds: M:r1itorinq of small forest inhabitinq birds in the ~jou Derot

area (Table III) indicated a reductirn in the pcpulations of ruby-cr<::::J.onle::i

kinglets, RequZulJ calendula <Li.nnaeus) mxl hlack. and white warblers,

1-ttiotiZta varia (Li.Jmaeus). Bay-breasterl "JaIbler, DcrIdroica oaetanea

(Wilscn) nurhers ~re rx>ti.ccbly reduced wile tfx)se of the yell<Uthroat,

r.eothlypis trir>!zas (Li.nnaeus) shClo¥ed slight reductioos. R::lse-breasted

grosbeaks, Pheurti.cus ludovicianw~ (Linnaeus) and \\hite-throated eparrOi-lS,

7.onot,ri('hla albpfVlllin (Glelin) ~re not affectEd by the treatrrent.
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Eveninq gralbeaks, l/eepe-riphona venpel'tina (CexJPer) CClTpletely disa()l:eared

fran the Menjoo~ area for several days after awlicaticn. '!his

sp:!Cies has l::een reoordErl as vacating insecticide treated areas for suit-

able habitat that had not been sprayed (Bent 1968).

In the Parent area (Tables IV to Xl , ruby-crc>med kinglet

nunt>ers declined throughmt the operatia}al and CXIltrol areas resulting

fran factors othe:r than the a;:plicatioo of M\'mCll. ®. vlinter wrens,

Troglodytes troglodytes (Li.nnaeus) sl"Kwed slight declines as a result of

the sea::nd treabrent as did nashville warblers. Sizable p:pulatirns of

"*rite-throated sparn:ws Zonotrichia albicollie (GreIin) rerrained lJlaffected.



Table III

Pop ulations 0 f 9nall Forest Songbirds
on }>"~o\.TACIL ® Treatment and Cont'rol Plots

Henjo u Depot Qt.ebec
1973

FCDily Species
Post spray - Control plot Post-spray Treatment plot

+2 +4
Daily

+2 +3 +4 +5
Daily

+3 +5 4-..e ave

?ic':'dae Yellow-shafted Flicker 0 0 0 0 0 6 0 24 0 8

TY:'Cl.:l':'\idae Least Flycatcher 0 12 18 12 10 0 12 12 6 8
Olive-sided Flycatcher 0 6 6 0 3 0 0 0 0 0

"di rund1nid.:le ililrn S·...allow 0 0 6 0 1 0 0 0 0 0
~

Corvidac. Blue Jay 0 0 24 12 9 6 0 6 6 5

S'::tidoe Red-breasted Nuthatch 0 0 0 0 0 0 0 0 0 0
~~.ite-brea3ted Nuthatch 0 0 0 0 0 0 0 6 0 1

Troglody~idac. Winter Wren 0 0 6 0 1 6 12 24 6 12

Tu,:;,cid.:le A=:erican Robi.:'!. 0 0 3 0 1 6 0 0 12 5
Swainson's Thrush 0 12 0 12 6 0 15 0 0 4
Hood Thrush 0 0 0 6 1 0 0 0 0 0
Veer} 0 12 0 12 6 12 0 24 18 14

Sylviidae Ruby-cro~~ed Ainglet 12 12 6 0 7 0 0 0 12 3

Virecnidae Red-eyed Vi=eo 6 0 6 12 6 24 6 6 12 12

?a=u::'idae Black and ~,~:t1te t':arbler 0 12 12 18 10 6 0 0 0 1
:;as:wi1!e Karbler 0 24 12 70 28 18 18 12 6 1"
Yelle'... h'arble. 6 0 0 0 1 0 0 0 0 0
31ac~b~rn~~n ~a=blcr 0 6 6 12 6 6 0 0 0 1
3.:ly-b:'e~s:e:: \':a=~ler 18 60 60 132 67 0 0 6 0 1



Table III Cont ...

Post-spray Control plot Post-spray Treatment plot

fanily Species +2 +3 +4 +5 Daily +2 +3 +4 +5
Da11y

ave a\e

?~r.llidae Ovenbird 12 6 12 12 10 18 12 6 12 12
(Cc:1t 1 d) Yellot"throat 6 12 6 0 6 0 0 0 0 0

Canada t'Jarbler 0 0 12 18 9 0 0 18 18 9

Fr i.:lgill id;ae Rose-breasted Grosbeak 0 12 0 0 3 0 0 0 0 0
Evening Grosbeak 18 30 39 70 39 0 12 0 0 3
American Goldfinch 0 0 0 6 1 0 9 0 6 4
Chipping Sparro,,"' 0 0 0 6 1 6 0 12 0 5
\o.Thite-throated Sparro;V' 6 18 0 18 10 6 12 42 18 20
Song SparrOi, 6 9 6 6 7 0 0 0 0 .0

C'nidenti:~ied Species 6 18 0 0 6 12 0 6 6 6

:otals 102 267 234 428 257 132 114 210 138 149
....
0

I



TABLE Dl

Population of Small Forest Songbirds
Before and After Treat~ent 1

on t-t<\TACIL® Treatment Plot I
Parent, Quebec , 1974

Pre-s pray, treatment 1 Post- spray, treatment 1

:2":lily Species - 2 - 1
Daily + 0 + 1 + 2 + 3 + 4

Daily
a.ve. ave.

:; tr aC:1icae Ruffed Grouse 0 12 6 6 6 12 6 6 7

Alcec:'::.:'dae Belted King:isher 0 12 6 0 0 0 0 0 0

?icica2. Yellow-shafted Flicker 0 15 8 0 0 6 6 6 4
Yello'..:-bellied Sapsucker 6 12 9 0 18 0 0 0 4

:y:-cmnido.e Eastern Phoebe 0 0 0 0 0 0 0 0 0 ~

~

least Flycatcher 6 30 18 30 54 66 36 42 46

?aricae Black-capped Chickadee 0 0 0 0 0 0 0 0 0

Si::cic.a.; Red-bre.:!sted Nuthatch 12 12 12 0 0 0 0 0 0

:rcg::'ocytidae "inter !Jren 6 42 24 39 12 48 36 33 34

- ...
~erica:1 Rob i:l 15 9 12 15 12 18 30 24 20• ..::-:::: :..:.ae
Heroit Thrush 6 6 6 6 12 60 66 60 29
S'...·ainscn's Thrush 6 0 3 0 30 60 12 6 22
Veery 0 0 0 30 72 36 42 42 44

Sy:'v:':'C:o.e Ruby-cro~ed Kinglet 18 30 24 0 12 0 48 12 14
Golden-croH:1cj i(inglec 0 0 0 12 0 0 0 0 2

\·i:-e.or.idae Solitary Vireo 0 12 6 0 12 0 0 0 2
Red-eY<2o Vir20 0 6 3 0 0 0 0 0 0

?;;.::.··..::.:.:::le -, ' <3.r:G :'-:1itc ~'ar;::i.cr 0 6 3 0 0 0 0 0 0~_ac:t

~25~vil:c l.,'.. rbler 6 18 12 78 42 54 30 <8 50



TABi..I: IV (Cont I d)

'PTe-spray, treatment 1 Post spray, treat:nent 1
F.::;,cily Species

2 1 Daily + 0 + 1 + 2 + 3 + 4
Daily

ave. ave.

?a:,u2..::..c.ae Magnolia w,J,:,bler 0 0 0 24 48 60 18 0 30
(Cc::c'd) Cape-~fay t-,Tarbler 0 0 0 0 0 0 18 0 4

Black-throated Blue 6 18 12 18 0 0 6 0 5
Warbler

}~yrtle Warbler 0 0 0 0 18 6 0 0 5
Black-throated Green 6 18 12 0 0 0 0 0 0
~~arbler

Blackburnian Warbler 0 0 0 0 0 0 0 0 0
Chestnut-sided Harbler 18 72 45 60 60 60 102 78 72
Bay-breasted Warbler 0 0 0 0 0 0 24 24 10
Ovenbird 18 48 33 66 30 30 54 36 43
Xourning Warbler 0 18 9 0 0 0 0 0 0
Yellowtnroat 6 0 3 0 0 0 0 0 0
Canad<: Harbler 0 24 12 12 18 24 24 18 19 ~

N

A~erican Redstart 6 63 35 45 66 42 18 36 41

:::::2r.::..c.r.e Red-winged bl~ckbirci 0 0 0 6 0 0 0 0 1

frir:gilEd.J.e Evening Grosbeak 0 0 0 0 6 6 0 0 2
Purple Finch 0 6 3 0 0 0 0 0 0
Slate-coloured Junco 0 6 3 0 0 0 0 0 0
Whi te- throated Sparro'... 24 114 69 120 114 108 126 72 108

:0:2.:5 165 597 381 567 642 636 702 543 618



Toble V

Populations of Small Forest Songbirds
Before ~nd After Treatment 1

on :lATACIL~ Treatment Plot 4
Parent, Quebec, 1974

Far:-.ny Species Pre-spray, treatment 1 Post-spraYl treatment 1

-2 -1 -0 Daily +1 +2 +3 +4 +5 Daily
ave .'"

:':xh:":idae Ruby-throated Hu~~ingbird 0 0 0 0 0 3 0 0 0 1

P::,:.:.d.:le Yellow-bellied Sapsucker 12 6 16 12 0 0 0 0 0 0

:yranr.ic.::lc Least Flycatcher 0 0 0 0 0 6 6 0 6 4
Olive-sided Flycatcher 0 0 0 0 6 0 0 0 0 1

...
Corvidne Blue. Jay 0 0 3 1 0 0 0 0 0 0 w

Gray Jay 0 0 0 0 6 0 0 0 0 1

Fa::'dac Dlack-capped Chickadee 6 0 0 2 0 0 0 0 0 0
" --" , Rec-bre.:lsted ~uth.:ltch 0 0 0 0 12 12 6 6 0 7

T:oglooytid.:te H::'T:'.ter i·iren 18 0 0 6 24 30 30 24 30 32

:'urdidae Hermit Thrush 6 6 6 6 24 12 12 18 18 17
S~al:'nsor. t 5 Thrush 0 0 0 0 6 12 0 12 42 14
Veery 0 6 6 3 0 0 0 0 18 5

Sy:'viidae !tc~y-c:::'o·.mc.d Kinglet 54 66 114 78 48 48 51 84 54 57

r:':::'e::-:'.::"d~e Rec-c)'ed Vireo 6 0 0 2 0 0 0 0 0 0
Soli tll.:::'y \'ireo 0 0 6 2 0 0 0 0 0 0

?3:,'..:.:'ic..:e Tennessee ~6=bler 0 60 72 44 108 66 66 14 42 59
~cshville Wor~ler 0 43 42 30 78 30 66 48 30 50
:·!J,l:'.olia h'ar~ler 6 18 12 12 0 12 18 24 12 13
Blllc::-::hroated Gree:'. t'~crblcr 0 0 0 0 0 0 6 18 12 7



Table V Cont. 0 °

Pre-spray, treatment 1 Post-spray, treatment 1
Fa::lily Species -2 -1 -0 Daily +1 +2 +3 +4 +5

Daily
ave ave

?a:.-u':idae Chcst~ut-sided ~arbler 0 0 6 2 6 6 6 0 18 7
(Co~t'd) Cape Hay ~~arbler 0 66 78 48 78 54 84 54 12 56

Bay-breasted Herbler 0 6 12 6 12 12 36 18 60 28
Yellc'''throat 0 0 0 0 24 0 0 6 18 11

:~:'::rid.ae :Zusty Blackbird 0 0 6 2 0 0 0 0 0 0
Brown-headed COfJbird 0 6 0 2 0 0 0 0 0 0

!'::i:1.g:'11idc:.e Evening Grosbeak 0 15 21 12 0 0 0 0 0 0
Slate-coloured Junco 0 0 6 2 0 0 0 0 12 2
:';"nite-throated Sparro~¥ 57 84 96 79 128 48 72 60 90 80
St,n!:'lp Sparro~ ... 0 18 12 10 0 6 6 6 6 5

~
~

0': ..., :'clc:".ti f icd Species 0 0 0 0 6 3 9 9 0 3

:'0:.-:2.5 165 351 516 344 566 360 474 401 480 456



Table VI

Populations of Small Forest Songbirds
Before and After Treat~ent I

on MATACIL<lY Control Plot
Parent, Quebec, 1974

Pre-spray treat~ent I Post-spray treat~ent 1

F 2.~i:')' Species -1 + 0 + 1 + 2 + 3 + 4
Daily

ave

Cap:i;..ulgidae COtr..llon Nigh tha·.:k 9 0 . 0 0 0 0 0

.-.:.c f! ::ir.ic ne Belted Kingfisher 0 0 0 0 0 0 0

::'cidz.eo Yellow-shafted Flicker 12 6 12 6 0 0 0
Yel101,-bellied Sapsucker 0 0 0 0 0 0 0 ,..

~

Tyra.:-.l".idae Eastern Kingbird 0 0 6 0 6 0 2
Eastern Phoebe 0 0 0 0 0 12 2
Least Flycntche: 0 0 6 0 0 6 2
Olive-sided Flycatcher 0 0 0 0 0 0 0

E i::.: :-.':':'r. :!.C:~l'! Tree Sllallo~J 0 6 6 0 0 6 4

Ccr;::'dae Gray J3Y 0 0 6 12 0 12 6

Si~:ic:!e Red-~reasted Xuthatch 0 6 0 6 0 C 2

::.-c;:':-::'yt1d.:\c. i:inter l/:-e:". 0 0 0 0 0 0 0

:-..:r~iC:ae A.-~er1cnr: i\obin 9 0 6 15 0 3 5
Eermit ':":,ri.!sh 48 36 42 24 6 18 25
SW~insc~ls :hrus~ 0 0 0 3 12 0 3
':eery 5 0 C 0 0 0 0

, ••",.~ ~ -l_,., Ru:y-c:c:.-:-:.ec Ki:l31ct 36 18 24 36 60 18 314.'_0 __ '-<-_



Table VI Con t ...

Fa::d:'y Species Pre-spray treat~ent 1 Post-spray treatment 1 Daily
-1 +{) + 1 + 2 + 3 + 4 ave

3o!!:'Jycillidae Cedar Haxwing 0 0 0 0 0 0 0

\-':"reon':"dae Solitary Vire.o 0 0 0 6
,

0 20

Red-eyed Vireo 0 0 0 0 0 0 0

Paul:!.d.le Black <l:l.d ~,'b!te tvarbler 0 0 0 0 0 0 0
Tennessee H<!.rbler 0 0 12 6 12 0 6
Nashville Warbler 0 6 36 24 18 0 17
Yellow Warbler 0 6 0 0 0 0 1
Magnolia Warbler 6 0 0 0 12 6 4
Myrtle to!<1rbler 6 12 0 0 0 0 2
Chestnut-sided Warbler 0 0 0 0 0 0 0
Bay-breasted Harbler 0 0 0 0 0 0 0
Ove.nbird 0 0 6 0 0 0 1 ~

C'

!ce.eridae Red-winged Blackbird 12 12 6 24 24 6 14
3.ust Blackbird 0 0 0 0 0 0 0
COr!!Clon Gri:.ckle 0 0 24 15 3 12 11

Fringi1lida~ Evening Grosbeo.k 0 0 0 12 6 6 5
A~erican Grosbeak 0 0 0 0 0 0 0
Slate-coloured Junco 12 18 6 15 57 36 26
~~ite-throated Sparra~ 30 54 84 45 51 36 54
Swa:lp Sparra.... 0 0 0 0 0 0 0

::lide::1.t:': i ed Species 6 0 0 6 0 0 1

Totals 192 180 282 255 273 183 234



Table VII

Populations of Small Forest Songbirds
Before and After Treatment 2

on )!ATACIL ® Treatment Plot 1
Parent, Quebec, 1974

F.J.:::i1y Species
Pre-spraY. treatment 2 Post-spray, treatment 2

-6 -5 -4 -3 -2 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave ave

':c<:Taonidae ?uffed Grouse 6 6 6 6 6 6 0 6 6 6 6

X:.ccc'.i::idt.e Belted Kingfisher a a 0 0 0 0 0 0 0 0 0 0

?i:::'d::.e Yello~-shafted Flicker 6 6 6 12 12 8 0 3 0 0 30 7
Ycllo~.;-bc.1lied 0 0 0 6 0 1 0 18 3 12 0 7 ~

~

Sapsucker

:yr£.~nic..:!e r.astern Phoebe 0 6 0 0 0 1 0 0 0 0 0 0
Least Flycatcher 30 18 24 18 18 22 24 24 12 30 30 24

"~-.;-,~,,, Black-capped 0 0 0 0 0 0 6 0 0 0 0 1. "'~--".~
r:hickadee

Sittidae Red-bre~sted N~th~tch 0 0 0 0 0 0 6 0 0 0 0 1

:ro lIC'::y '::.( o.c \:::'0 t.er i·:rt":'". 62 24 18 24 36 29 1~
'0 12 30 12 19,-

!'.,l.:"cic.ae At.!c:-ican ~cbi!".
,- 24 0 18 12 15 3 21, 12 66 33 28.l

Hemit 7hr:.:sr. 5t, 12 24 6 12 22.. 0 6 18 24 30 16
SHo.ir:.scr. 1 s T~r'Js:l 6 6 18 12 12 11 30 30 36 18 42 31
Veery 30 30 48 30 60 LiD 0 30 36 42 42 30

Sylv:'1d.::.c Go1cer".-c!' C'hl".C ~ 0 0 0 0 0 0 6 0 0 0 0 1
:c.i;"l;;lct

:::'ubj--c'!.'o·..,:-.e.:: ;:i,:""zlet 0 (·6 :; I. 42 84 49 13 3C 24 24 24 24--
ri:'cc:1~c;;:e Solitc.:'v "'i~~o 0 0 0 0 0 0 0 0 0 0 0 0



Table VII Cont. ..

?amly Species
Pre-spray, treatt!'.ent 2 Post-spray. treatment 2

-6 -5 -4 -3 -2 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave ave

t'::" =ec:1:.c.::?e Red-eyed Vireo 0 0 0 0 0 0 60 48 78 108 120 83
(Cor.e-'d)

?a:'\:.lidae Black and t\hite 0 0 0 0 0 0 0 0 0 0 0 0
Harbler

Nashville Ha=ble= 36 36 0 24 18 23 18 24 0 24 18 17
Hagnolin i'iarbler 12 0 0 0 18 6 6 24 18. 42 24 23
C~?e May Warbler 6 24 0 0 0 6 6 0 24 24 36 18
Black-throated Blue 0 0 0 0 0 0 30 0 0 0 0 6

\-.Tarbler
Y.yrtle Harbler 0 0 0 0 0 0 0 6 0 0 0 1
Black-throated Green 0 0 0 0 0 0 6 0 0 0 0 1 I

to.'arbler ~

"Blackburnian ~ar~le= 0 0 0 0 0 0 18 0 0 0 0 4
Chestnut-sided ~arbler 90 84 48 24 42 58 18 54 24 48 54 40
Bay-breasteci Warble= 6 0 0 0 6 2 18 36 12 18 42 25
Ovenbird 30 42 30 18 54 35 48 24 30 42 30 35
Ecu!'!'.ir.g Harb:'c r 6 0 0 0 0 1 24 0 0 0 0 5
Yello·..·throat 0 0 0 0 0 0 0 0 0 0 0 0
Caoad:! Karoler 0 0 0 0 0 0 24 0 6 0 0 6
~~erica~ Recstart 36 24 12 36 12 24 18 12 0 18 12 12

:cter::c.ae Rec-~i~ged Slsckbird 0 0 0 0 0 0 0 0 0 0 0 0

:rir.g;illicae Evening Gros~eak 0 0 0 0 0 0 0 0 0 0 0 0
Purple Fincr. 0 0 0 0 0 0 12 0 0 0 0 0
Slate-coloured Jt.:nco 6 0 0 0 0 0 0 0 0 0 0 0
hT'ni te-throC'.ted SparroW' 60 60 72 72 126 78 18 60 84 120 90 7/,

':':It.::b 477 463 360 336 528 433 429 489 435 969 675 -4-J .J



Table VIII

Populations of Small Forest Songbirds
Before and After Treatment 2

on MATACIL~ Treatment Plot 3
Parent, Quebec, 1974

Fa:nily Species Pre-spray treatment 2 Post-spray, treatment 2

-6 -5 -4 -3 -2 Dail)' + 0 + 1 + 2 + 3 + 4 Daily
ave ave

I!: ~recnid"e S?ruce Grouse 0 0 0 0 0 0 0 0 0 0 0 1

Co.?r1:c:u::'gidae Cemoon Nighthawk 0 0 0 6 0 1 0 0 0 6 0 1

Pidcae Yello·,.,-shaf ted 3 12 0 12 6 6 6 0 6 6 0 4
Flicker

Yellow-bellied 0 3 0 9 6 4 0 0 0 0 0 a ,..
'"Sapsucker

Ty:-<::1:11c.ac Eastern Phoe~e 18 0 6 0 6 6 0 6 0 6 0 2
Least Flycatcher 0 6 6 6 0 4 6 0 0 0 12 4

?ariclae Eoreal Chickadee 0 0 0 0 0 0 0 6 0 0 0 1

Si':tidae Red-breas ted 0 0 0 6 0 1 0 0 0 0 0 0
Xuthatch

:=oglccy:iduc t·.'inter Wren 6 48 12 12 0 16 12 6 0 18 0 ,

::.l=~ic.ae A.":1erican Robb 0 3 0 0 0 1 0 0 0 0 0 0
Hermit Thrush 24 12 12 0 12 12 18 24 24 0 12 16
S~ainso~ls Thrush 12 6 30 6 12 11 0 12 54 6 12 1 •_I
Veery 0 0 0 0 0 0 0 0 0 0 6 1

Sy::'·:iiC:c.e Ruby-c.ro'..,,:,:ed 42 30 42 54 24 38 42 30 42 30 48 38
Kinglet

';:=e'::':::'~<l::! Solitary Vireo 0 0 0 0 0 0 0 0 0 0 6



Table VIII Cant1 d" . "

:a::.ily Species
Pre-spray, treatment 2 Post-spray, treatment 2

-6 -5 -4 -3 -2 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave ave

?;:.n;:idae Tennessee Warbler 18 "2 78 42 78 52 150 135 126 138 84 127
~ashvi11e ~7arbler 36 ,8 36 42 30 38 12 0 18 30 18 16
Magnolia Warbler 33 18 42 30 30 31 0 0 48 18 36 20
Cape-Yay Warble= 12 0 12 36 6 13 0 6 12 0 72 18
~iyrtle \";arbler 0 0 0 0 0 0 12 0 0 0 6 4
Black-throated 12 0 0 0 0 2 0 0 0 0 0 0

Green I~arbler

Chestnut-sided 0 12 0 0 0 2 0 0 0 0 0 0
Warbler

Bay-breasted 42 24 24 18 6 23 0 12 24 24 18 16
l.Jarbler

Ovenbird 6 0 6 0 0 2 0 0 0 0 0 0
YellO\oJ'tnroat 0 0 6 12 0 4 0 0 0 6 18 5
Can=.da \\'arbler 0 0 0 0 0 0 6 0 0 0 0 1 N

A~crican Redst~rt 0 0 0
0

0 0 0 0 0 6 0 0 1

?=i:".gil:iclae Puqle Finch 0 0 0 0 6 1 0 0 0 0 0 0
~crican Goldfinch 0 0 0 0 6 1 0 0 0 0 0 0
Slate-coloured 36 6 12 6 12 14 42 18 0 21 6 17

Junco
t"hi te-throa ted 66 90 78 90 78 73 87 87 72 105 84 87

Spnrrot.:
Sc::.g SparroW' 0 0 0 0 0 0 6 0 0 0 0 1

"':n:.d er: c1:ie~ Species 6 0 0 6 6 4 0 0 0 0 0 0

Ie t2ls 372 360 402 393 324 370 405 342 432 414 438 406



Table IX

Populations of Small Forest Songbirds
Before and After Treatment 2

on HATACIL ® Treatment Plot 4
Parent, Quebec, 1974

Pre-spray, treatment 2 Post-spray, treatcent 2
Far:.ily Species

-5 -3 -1 -0 Daily + 1 +2 +3 +4
Daily

ave ave

Pic~c!ae Yellow-shafted 6 0 0 0 2 18 0 0 0 5
Flicker

Yellow-bellied 0 0 6 6 3 0 0 0 0 0
Snps1Jcker

Ty:-am::"dae :e<ls t Flycatcher 0 0 0 6 2 0 6 0 0 2
Olive-sided 71ycatcher 6 0 0 0 2 0 0 0 0 0 N

~

'rro:;:c~ytic.ac hTin ter Hren 30 30 24 45 32 18 18 0 18 14

:-..:r:::'~.:e ~eri,;an Robin 0 0 0 6 2 0 0 0 0 0
::2:-::1.1 i: Thrt:sh 6 6 18 12 11 6 18 24 12 17
Sua1nson's Thrush 48 30 18 30 32 60 48 18 36 41
Veery 0 0 0 18 5 0 0 18 0 5

Sy:".·:'ic.ac Ru)y-crow'!'!.cd Kinglet 66 54 30 78 57 42 30 42 24 35

'"i:-~::,:'"_ic2~ Red-eyed Vireo 12 0 0 0 3 0 0 6 6 3
50litcry V:"reo 6 0 0 0 2 0 0 0 0 0

:a:".llic.::.e ':er.!".essee :..'arbler 66 78 126 84 89 128 150 96 iso 131
::;ts:will e ~.],:nbler 6 36 60 66 47 12 12 42 12 24
![aenolia HJ,rbler 24 12 66 36 36 18 24 12 30 21
!':yrtle Harbler 6 0 0 0 2 0 0 0 0 0
Black-throated Greee 6 0 0 0 2 0 0 0 0 0
1,;.:.==:er

=::ack-t":":ro.s.ted :glee 0 0 5 0 2 0 0 0 0 0
·,-:2.r:':cr



'!'able IX Cant 'd ...

Pre-spray, treatment 2 Post-spray, treatment 2
'1:'",-.", ._ Species-....._-.' Daily Daily

-5 -3 -1 -0 +1 +2 +3 +4ave ave

?arulidae Chestnut-sided Warbler 0 0 0 6 2 0 0 0 0 0
(Cer:.t1d) Bay-breasted Warbler 42 18 18 6 21 48 24 72 66 53

Cape Nay Warbler 24 6 12 60 26 30 24 42 0 24
YellO'.;Ithroat 24 24 24 0 18 18 12 36 12 20
~~erican Redstart 0 0 0 24 6 0 0 0 0 0

Ictericae Red-winged Blackbird 0 0 0 0 0 0 0 0 6 2

- - . , ... Pur?le Finch 0 6 0 0 2 6 0 0 0 2: ~'-:'.3:. __ ].cae
Slate-coloured Junco 24 24 15 0 16 12 6 12 6 14
~ni te-throa ted Sparrow 102 30 84 180 99 72 42 84 24 56

~

Ur.ide:1 eif ied Species 12 0 12 0 6 0 0 0 0 0
~

Tc t.als 516 354 519 663 513 488 414 504 402 452



Table X

Populations of S~-all Forest Songbirds
Before and~fter Treatment 2

on }~TACIL~ Control Plot
Parent, Quebec, 1974

Pre-spray treatment 2 Post-spray treatment 2

~amily Species -6 -5 -4 -3 -1 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave ave

:::: apric.:'..llgid ze COr:::!".o~ Nigtha~,'k 8 0 0 0 0 0 6 0 0 3 0 2

Alce':':':cid2.e Belted K::":1gfisl'.er 0 Q 0 0 6 1 0 0 0 0 0 0

::'c'icce Yello'..;-shaftec; 0 0 0 0 0 0 0 0 0 0 0 0 I

Flicker ~

w
Yellm_'-b'21liecl 0 6 0 0 0 1 0 0 0 0 0 0

Sapsucker

:)' r <.:':r", :'dae Eastern K:!.n~birc 0 0 0 0 0 0 0 0 0 0 0 0
Ea:;;te::n PnoeJe 0 6 0 18 6 6 0 0 0 6 6 2
Lenst Flyc:!tcner 0 0 0 6 6 2 0 0 0 0 0 0
Clive-sided 0 6 6 6 0 /, 0 0 0 0 C 0
Flycatcher

.. . .., .
Tree S~"allow 0 0 0 0 0 0 0 0 C 6 C 1::1. r";:"..c. :.,,:. C! ae

:0::'::'::'.2.<3 Gray Joy 6 C 0 0 6 2 0 0 0 0 0 0

$:'-::::'::'.ne Red-brezs ted 0 0 12 6 18 7 0 0 0 0 0 0
~uthatch

:r~gb:iyt:iade ':';inter H:ren 0 0 0 0 6 1 0 0 0 0 0 0

.... ,:..:,:~" , . ?cb:'n 12 6 0 6 6 6 0 9 0 0 0 2.~ -"--'-'- ,.Men.can
Hernit :'hL:5h 24 12 27 18 30 22 48 21 48 24 0 28
S,,'ai:1son 1 s Thrus~ 1; 12 21, 24 24 20 54 24 18 54 3D 36
Veery 0 6 0 0 0 1 0 0 0 0 0 0"



Table X Cant ...

Pre-spray treatment 2 Post-spray treatment 2
o"cil;, S;Jccies Daily

-6 -5 -4 -3 -1 Daily + 0 + 1 + 2 + 3 + 4
ave a",

Sy:v:'i~.:le Fuby-crcwned Kicglet 06 66 54 78 66 66 6 18 36 30 24 23

]:;:-:.JYCi 111<:.2.e Cecar !·;<:!.),.ving 0 0 C 15 9 5 0 0 0 0 0 0

.. . ; ,; Solitary Vireo 0 0 0 18 6 5 0 0 0 0 0 0~reo:'.._ae

Red-eyed Vireo 0 0 0 0 0 0 6 6 6 12 12 8

?a:-t:lidae Black o.r.d i,':"nite 6 0 a 6 6 4 0 0 0 0 0 0
Hm:'blcr

Tennessee Warbler a 0 0 0 a 0 0 0 12 12 0 5
~ashville Warbler 0 0 0 0 0 0 0 18 6 6 24 11
Yellot~ t,..Tarbler 0 0 0 0 0 0 0 0 0 0 0 0 N

Hagnolia Karbler 0 0 0 0 0 0 0 6 0 6 6 4
~

Myrtle ~Jarbler 3 6 0 0 0 2 0 0 0 0 0 0
Chestnut-sided Warbler 6 6 0 0 0 2 0 0 0 0 0 0
Bay-breasted Yarbler 0 0 0 0 0 0 0 6 0 0 0 1
Ovenhird 0 0 a 6 0 1 0 0 0 0 0 0

~ctericae Red-winged Blackbirc 6 6 18 6 12 10 0 6 18 18 12 11
Rus~y Blackbird 0 12 6 30 6 11 0 0 0 0 0 0
Co~on Grackle 0 0 0 0 0 0 0 0 9 3 0 2

F:-:':lg:'l!.idae Eve:ling Grosbea~ 6 6 0 30 0 8 0 0 0 0 0 0
.~~erica~ C~ldfinch 0 6 6 0 0 2 0 0 0 0 0 0
Slate-colo~red Junco 15 51 6 24 36 26 6 12 36 6 12 14
~nite-th=o~ted S?arrow 84 90 72 90 66 80 48 78 60 36 30 50
Swa~.lp Sparrc·,.· 0 6 0 0 0 1 0 0 0 0 0 0

tnidenti:ie.d Species 3 3 0 3 3 2 0 0 0 0 0 0

:o:,s,:s 252 312 231 390 318 301 17 to 204 249 222 :56 201
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MttrTmals: low ~ulations of th= ~ll rnarmla1 curplex were encountered

in Menjou Depot (Table XI) and Parent (Table XII) areas. A total of 21

animals were trapped at Menjou Depot and incltrled the red-backe:l vole,

CLethrionomys gappel'i (Vigors), the deer rrouse, Peromyscus manieulatus

(Wagner), tiE rreadcM vole, Microtus pennsylvanieu8 (Ord), the woodland

junpin:J rrouse, Napaeozapus insignis (Miller) and the eastern chiprrunk

Tamias stl'iatuB (Linnaeus).

A total of 9 animals '.Vere taken at Parent including P. mani(!ul(Jtun~

N. insignis3 T. $triatus~ M. pennsylvanicus and the meadow jumping mouse,

ZapUB hudsoniUR (Zimnennann). Sub-adult and juvenile an..irrals were taken

fran the treat:nEnt plots and saTe adult fanales were pregnant. In spite

of the few nunbers of animals trafPErl, the data indicates that the low

pcpulations found reflect natural pcpulation fluctuations rather than an

insecticide i.np.:'1ct.
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Honey Bees: Five oolaries of darestic honey bees were placa:l in an q;eni..n:J

within the trea1::Jrent area near loeljOU Depot several days prior to ~

applicaticn of the insecticide MI\T1\CIL®. ~lity due to the transfer

had subsided before treacrrent and each =lony had been checked for healthy

~s and brood. Each oolony was then fitted with a pollen oollecting

trap, an electronic activity counter and a dead bee collecting trap. '!he

area was sprayed between 12 and 1 o'clock (E.D.T.) June 10. Distressed

be!es were cbserved witlrin the hour and the rrortality count reached 505

within the first 24 i'xxlrs, then returned to nonnal within 3 days (Table

XIII). Pollen oollection declined on roth plots, partly as a result of

a rain storm the ~y after applicatiOOi the oontrol plot returning to

normal the next day, the treat:rrent plot within 3 days. Activity decreased.

on the o:ntrol (also as a result of the rain) but did rot do so on the

treated hives. 'DUs aJ=Pe3XS to be solely related to clustering around

the hive entrances in a oonfused and disorganized wanner and in rertOving

dead bees fran within the hive. Examination of each hive revealed that

the treatment did rot affect the queens, brood or newly errerged bees

and appeared to have affected only the foraging CCJl1'XlIlent of each 00100y.

After five days, each colony had returned to nomal activity ard the

hives~ returned to the heack(uarters yard am observations taken

periodically until the end of the season. Nanna! pq:>Ulations and goxl

honey production were re<nrded for both treat:m2nt and oontrol oolcnies

by mid septart>er.
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Table XIII

Activity Measur~nts of Honey Bee Colonies
Located on HATACIL~Treatmentand Control Plots

Henjou Depot Area, Quebec
1973

Control plot MATACIL®treated plot

Spray Adult bee Activity Pollen Adult bee Activity Pollen
Day mortality count collected mortality count collected

(grams) (grams)

-1 3 72586 13.6 0 97648 16.8

-0.5 1 115968 13.4 3 34038 19.8

+l 4 40704 3.8 505 55050 1.2

+2 3 79588 31.0 46 77314 9.6

+3 1 82560 32.7 1 97048 33.9

+4 3 80104 35.4 5 33152 10.2

Average 3 78585 22.5 93.3 65706 15.2

Based on an average of 5 colonies from each plot.
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Jlquatic Enviroment: Treabrent plots 2 and 3 at Parent were treated on

June 4th an:! again on June 15th with 52 g M1\TI\CIL® /ha. No pre-treatnent

oottan sarrples were taken fran these plots because of the late arrival of

the sanpling tean, but series of sarrples were taken right after the first

treabrent and again before anI after the se<XXld insecticide aWlication.

A similar sarrpling prcqram was carried out at the oontrol stream. All

three streams were narrow (1 to 2 !Teters) and relatively deep (average

depths 0.3 to 0.7 !Teters) but the oontrol stream was slower flOl.'ing and

ooJ1Se:1l.1ently had a siltier botton than the treated streams.

Over the treatnent period bottan fauna ~ulatims increasa:l

in the two treated streams while they remained relatively CU1Stant in

the <DI1trol stream (Tables XIV, 'IN and XVI). 'I11ese increases were

primarily due to increases in mid9€: larvae (Diptera: Orironanidae)

PJpulatioos at Plot 3 and mid:Je larvae, oligcliaete and fingernail clam

(l't:>llusca: Sphaeriidae) populations at Plot 4. Stoneflies disappeared

crnpletely f:ran Plot 3 sarrples an:l decreased at Plot 4 after the second

M.l\TACIL® application. Stonefly populations in the control stream were

very lOW" throughout the treatrrent period. Blackfly larvae ( Diptera:

Simuliidae) {XJPUlations also decreased in the two treatrrent strearT5 after

the seamd MATACIL® application but this may have been due to the

erergence of adult blackflies fran the streams. Blackfly lazvae

pcpulaticns in t:l'E' CXXltrol stream fluctuated erratically but on the whole

de=eased over the trealm2nt period. 1lrrouglY:lut the sant>ling period no

dead or distressed fish or aquatic insects were cbserved in the treat-

rrent plots.



Table XIV

Stream Bottotl Fauna Populations at Plot 3, MATACIL ® Spray Block 32 7B,

as Mean Xumbers and Standard Deviations of Organises/ 0.1 sq. m.

Parent, Quebec. June 6 to June 18, 1974.

Number of days before + 14
or aftl!!:r treatment + 2 + 6 (+ 3 second treatment)

Number of Satlp1es 3 4 4

w
Tric.hoptera 4.0 ± 3.0 14.2 ± 7.9 9.8 ± 6.5 a

Epher:teroptera 0.3 ± 0.6 0.5 ± 1.0
Plecoptera 6.0 ± 6.1 19.0 ± 20.9
Coleoptera 0.2 • C.6-
Diptera-Chironomidae 29.3 ± 32.3 159.0 48.2 245.8 ± 152.1
Diptera-Sir:tu1iidae 15.7 ± 6.1 30.8 ± 33.8 0.5 ± O.C
Other Diptera 1.7 ± 2.1 2.5 ± 3.0 4.0 ± 5.4
~~e.~toda 1.7 ± 2.9 1.5 ± 1.9 3.2 ± 2.5
Oligochaeta 19.7 ± 12.5 30.0 ± 41.4 20.5 ± 13.8
Hydracarina 4.2 ± 2. 5 2.5 ± 3.0
Sphaeridae 0.3 ± 0.6 2.8 • 3.6 7.0 ± 3.6-

Total 78.7 ± 44.7 264.8 ± 127.9 293.2 ± 150.0



Table "CV

(ii'Stream Bottom Fauna Populations at Plot 4, ~TACIV~! Spray Block 327B.

as ~rean ~u!r'bers 2:'l.d Standard Deviatio:1.s of Organis::ls! 0.1 sq. m.

Parent, Quebec, June 6 to June 18, 1974.

--- --
Number of days before + 14

or after treatment + 2 + 8 (+ 3 second treatment)
---

'-;un:.ber of samples 4 4 4
.. ---- ----------

~

Trichoptera 0.8 • 1.0 17.0 • 20.6 17.5 • 18.1
Plecoptera 1.2 • 0.5 1.5 • 1.7 0.2 • 0.5
Neurcptera 0.2 • 0.5
D1pter~Ch1ronom1dae 8.0 • 3.8 69.5 • 39.6 45.5 • 66.7
Diptera-S1muliidae 3.5 • 3.0 1.5 • 1.7 0.5 • 1.0
Other Diptera 0.8 • 0.5 0.5 • 1.0 0.5 • 1.0
~er;:atoda 1.0 • 1.4 2.2 • 0.5 0.5 • 1.0
Oligochaeta 4.5 • 4.6 63.0 • 10.0 64.5 • 56.9
Sphaeridae 1.0 " 0.8 13.2 " 10.3 77 .5 " 46.6

Total 20.8 = 6.6 168.8 " 65.7 207.0 " 135.4

-------- ---- -



Table XVI

Stream Bottom Fauna Populations at the Untreated Check Plot)

Natacil Spray Area, as Hea~l Nu::lbers and Standard

Dcviat::'ons of Orgar.isits! 0.1 sq. m.

Parent, Quebec, June 5 to June 19, 1974.

~umber of days before + 15
or after treatment + 1 + 9 (+4 second treatment)

Xlcr.Jer of sac:lples 4 4 4

w
Tr1choptera 1.5 " 1.3 0.2 " 0.5 1.0 ± Ltf N

Epher:-.eroptera 1.8 " 2.4 0.2 " 0.5
Plecoptera 0.5 " 1.0 0.2 " 0.5
Coleoptera 2.5 " 1.8 0.2 " 0.5
Ee;n!ptc.ra 0.2 " 0.5
Dipte=a-Chircno=ieae 6.2 . 4.4 4.0 " 2.8 4.8 ± 3.3
Diptera-S~~liiGae 17.8 • 15.6 0.8 " 1.0 9.5 " 8.7-
Othe.r Diptera 0.2 " 0.5 0.2 " C.5 0.2 " 0.5
Oligo chaeta 0.5 " 1.0 13.0 " 9.9 16.2 " 13.1
Sphaeriidae 0.2 " 0.5

Tot<:-1 31.0 " 21.7 19.0 " 11.3 32.2 . 23.0-
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70 9 A.I./ha, Larose Forest Ontario

Insecticide de[X?sit: Dep:::lSit sanpling stations were located througoout the

t:Y.u bird plots at 5.5 ro, 4.0 ro, 0.3 m and at ground level. Sanple cards

~e also placed on top of each colony of mney bees and around the amphibian

scrrpli.n;} area. Insecticide deposit at these locations in grams of active

ingredient per hectare is presented in Table XVII.

Table XVII

MATlICIL®Dep=it Sampling Results (g AIlhal

Larose Forest Experi..trental Area, 1974

Bird Plot 1 Bird Plot 2 Bee yard P.rrg;>hibian plot

Average Plot Deposit

5.5 m level (ave)

4.0 m level (ave)

0.3 m level (ave)

Grourrl level (ave)

2.59

2.66

2.17

1.40

2.59

1.12

1.12

1.05

1.33

2.38

3.57 17 .99

Birds: Total avian PJpulations were reduced sarewhat on Larose treatrren t

plot 1 (Table XVIII) and ranained alroost the same on Larose treatment plot

2 (Table XIX) and control (Table XX). Exaninatlon of the data oollected

sl'"1GJs that the small songbird ccrrponent did not suffer any adverse

ecolcqical damage due to this dosage of MA.TACIL ® ...



Table XVIII

Small Songbird Populations on
:-tATACIL em Treatment Plot 1

Larose Forest Onto
1974

Pre-spray Post-spray
F'-l:'.ily 1 Species -4 -3 -2 -1 -0 Daily

2 Daily+ 1 + + 3 + 4 + 5ave ave

:e:::-aonicae Ruffed Grouse 6 0 0 0 0 1 0 0 0 0 0 0

Co :;.1.:.;:::' iC<le Nourning Dove 18 12 6 0 12 10 6 0 6 12 0 5

?icidae Yelloto.--bellied 6 0 0 0 0 1 0 0 0 0 0 0
Sapsucker I

'"Downy t~oodpecker 0 3 0 0 0 1 0 0 0 0 0 0 ~

:;n:an:::'dae Eastern Hood Pewee 6 0 6 0 12 5 6 12 6 18 12 11
Eastern Kir.gbird 0 0 0 0 0 0 0 6 0 3 0 2
Great-crested 0 0 0 0 0 0 0 0 0 6 C 1

Flycatcher

Corvidc::.e 3lue Jay 6 C 2 0 3 2 3 0 0 0 0 1

::a-:idae Black-capped Chickadee 0 0 0 0 0 0 0 0 0 6 0

S:':tic.ae Red-breasted ~utha:ch 0 0 0 0 0 0 0 0 0 6 C 1

::i=i~ae Catbird 0 0 6 0 0 1 0 0 0 0 0 0

:'..lrd:.cae Atlericiln Robin 24 18 18 27 6 19 12 18 21 6 6 13
S~~ainson I s .... .:' 0 6 12 6 6 6 9 12 0 0 0 4.:.:1 ru s •.
:,'ood Thrush 6 0 0 0 0 1 0 0 0 0 0 0
Veery 18 12 12 24 30 19 12 24 24 12 0 14

.: ;: 7.:::. :''::J (;: 3.uby-c=o~:::.e~ :~i~6:''::: 6 :;'2 ' - 6 12 1C 12 0 18 0 0d

Golce:".-cl.·~·,,"7.ed :'::'::glct 6 6 C 0 C 1 0 0 0 0 0 0



Table XVIII Cant. ..

?a~:'ly Species
Pre-spray Post-spray

-4 -3 -2 -1 -0 Daily +1 +2 +3 +4 +5
Dally

ave aye

?~~:.:.:'::''::3.~ ~'ss:wille Hartler 18 30 18 12 12 18 30 24 30 30 12 ?--,
~ryrtle \;arbler 36 42 48 30 30 37 30 42 36 36 24 34
31ac:<'-throated Green 0 6 0 0 0 1 0 0 0 0 0 0
l~arbler

c.1estnut-sided Warbler 0 12 6 0 0 4 0 0 0 0 0 0
Bay-breasted Warbler 18 18 36 0 36 22 12 24 30 6 12 17
:Slackpoll Warbler 0 0 12 0 0 2 0 0 0 0 0 0
Yello~... throat 0 6 12 12 30 12 12 12 6 6 12 10

"::::::02 :::,:"c2.o2 3altimore Oriole 0 0 6 0 6 2 0 6 0 0 0 1
Red-wing;ed 'Blackbird 12 0 0 0 0 2 0 0 0 0 0 0
Rusty Blackbird 6 0 0 12 15 7 3 3 12 9 6 7
Cornmon Crackle 0 3 0 0 0 1 0 0 0 0 0 0
Bror,m-he<lded Co~.".bird 6 6 6 0 0 4 3 9 0 0 12 5 w

c'

?r::"~;illi::l.ae Purple Finch 0 6 6 6 0 4 0 0 0 0 0 0
Khite-throated Sparrm.; 18 18 18 6 6 13 12 6 12 6 0 7
A'l':erican Goldfinch 0 0 0 0 0 0 0 3 0 0 0 1
Fox SparroW" 0 0 0 0 0 0 0 6 0 0 0 0
Chi?ping Sparrow 0 0 0 0 0 0 12 0 6 0 0 4
Slate-coloured Junco 6 0 0 0 0 1 0 0 0 0 0 0

:0:a15 222 216 242 141 213 207 171 201 207 162 96 167



Table XIX

Populations of Small Forest Songbirds
on ~~TACILQD Treatment Plot 2

Larose Forest Onto
1974

Pre-spray Post-spray
Fa:;ily Species -4 -3 -2 -1 -0 Daily +l +2 +3 +4 +5 Daily

ave ave

Scolopacidae Comnon Snipe 0 0 0 0 0 0 0 6 0 0 0 1

Co h::r:~ ic.ae Mou rning Dove 12 0 6 0 0 4 0 9 0 0 0 2

Tyrannic.ae Eastern Wood Pewee 0 0 0 0 0 0 6 0 0 12 0 4

Corvidae Blue Jay 0 3 0 0 3 1 3 6 0 3 0 2 w
~

COmr:lon Crow 0 0 6 0 0 1 0 0 0 0 0 0

Pa:::::"dae Black-capped 6 0 0 6 0 2 0 0 0 0 0 0
Chickadee

Si~:::"dae Red-breasted 0 0 0 0 6 1 0 6 0 6 0 2
Nuthatch

!urdidae A::lerican Robi:!. 30 12 18 12 12 17 24 18 30 24 24 24
Swainson's Thrush 6 6 0 0 6 4 0 6 0 6 0 2
Veery 6 6 6 6 6 6 6 6 6 12 " 6v

5yl'li:'.c.ae Ruby-c:,o\..'fIed ;{ingle t 0 0 0 0 0 0 0 6 0 6 0 2

?arulid.=.e Nashville !\rarbler 0 0 0 0 0 0 0 0 6 0 (; 2
Myr tIe Warbler 24 48 42 36 30 36 48 42 36 48 30 41
Black-throated 6 0 6 0 0 2 0 0 0 0 a 0

Green loiarbler
Bay-breastec. 0 6 12 0 3 4 6 0 6 0 6 4

Harble':
Ove:!oird 0 0 0 0 0 0 0 6 0 0

, ,
v



Table XIX Cant ...

Pre-spray Post-spray
--" ,. Species -4 -3 -2 -1 -0

Daily
+l +2 +3 +4 +5

Daily
'-'-- -- .

ave ave
-_ .. , -*- •.&'-= =

·:.'~:lo·.... th~o<lt 0 0 0 0 12 2 0 0 0 6 6
,
L

'::-:'':2.~ 3,::,owr,-headeci 6 0 6 0 0 2 0 0 0 6 0
Cm,'bi'::'d

!{"..!scy Blackbird 12 0 6 3 6 5 6 9 3 9 6 7

::-i::.;:'::icile Rose-breasted 0 6 6 0 0 2 6 0 0 0 0 0
Grosbeak

Purple Finch 6 0 6 0 0 2 6 0 0 0 0 1
Chipping S?arrc~,' 0 0 0 0 0 0 0 0 0 0 6 1
'....'hi te- throated 0 6 12 0 12 6 12 6 6 6 0 E

Sparrow
w
~

::::':"5 114 93 132 63 96 100 117 126 93 144 84 . , '
-->





Table XX Cant ...

Pre-spray Post-spray
?a::i~y Species -4 -3 -2 -1 -0

Daily +1 +2 +3 +4 +5 Daily
ave ave

~:' ':';-.g :'l:..ic ae Furpla Finch 0 12 6 12 18 10 6 3 6 6 0 4
Ane~ica~ Goldfinch 6 6 12 12 0 7 3 9 12 6 12 8
Rosebresstec Gros:,eak 0 0 0 0 0 0 0 0 0 0 0 1
~y~,:, ~e-~hro.s.ted Sparrow 36 ~8 42 30 48 41 36 6 24 21 60 29
So:".g Sparrow 0 6 0 6 0 2 0 0 0 0 6 1
Chi?ping Sparrow 24 48 42 54 24 38 18 24 18 12 12 17

324 519 501 405 540 458 426 417 423 432 495
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srrall MaJ1lTa.ls: The Larose Fores t area does not provide good habitat for.

small mamrals. Trawing' the W\'l'ACIL®experinent.:ll area ilpproxinliltely 6

weeks after appli.cation resulted in the capture of a single s[:€C.i..rren of

wcxxlland junping lOCluse, Napaem:apu.s insignis (Miller). The speciJren was

a sub-adult male in gcx:xl condition. 'l11e laY nunl:ers encountered no doubt

reflect the natural population density nonna.lly encountered in the Larose

Forest rather than a result of the application of MA.'I'l'II:IL® .

Honey Bees: Ten colonies of darestic honey bees were located on roth a

CCt1trol and treatnent block:. Each hive was fitted with a pollen

oollecting trap, electronic activity OJUIlter and dead bee rollecting

trap. All colonies were examined for queens and brcod and were weighed

throughout the experinental perio:l. One half the plot was treated in

the early rroming (0530 E.D. T.) the other half just before dark (2000

E.D.T.). All the foraging bees were in the hive during the lOOming

application while a few- were still active outside the hive during the

evening application. '!'he data presented in Table XXI shoNs that the

oolonies were not affected by this q::eration. 5arrpling cards placed

on top of each hive shc::w that awroximately 3.6 grams of active

ingredient / ha fell on the bee yard.
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Table XXI

A!::L1vlty Measurements of l!.sl!tey Bee Colonie~

Located on MATACIL~ Treatment
(70 g AI/ha) and Control Plots

Larose Forest, Ontario
1974

Spray Mortality Activity
Pollen Hive

Mortality Activity
Pollen Hive

day collected weights collected weights
(grams) (kg) (grams) (kg)

-6 3 33920 52.3 17.2 3 27264 39.6 17.4
-5 5 74624 37.3 4 40576 26.1_l, 4 99072 41.6 3 45696 26.2
-3 4 65536 37.2 20.8 8 51840 27.9 21. 5
-2 4 57600 34.6 6 35200 33.0
-1 2 110336 14.6 2 37120 19.0
-0 1 61952 31. 2 20.9 6 52608 28.8 21 .7

Pre-
spray 3 71954 35.5 19.6 5 41472 28.6 20.2
averages

+l 3 91776 21.8 20.9 13 57216 22.4 21. 7
+2 2 61824 22.3 J 60672 33.1
+3 2 75648 39.2 1 58624 38. 7
+4 4 153344 57.2 4 75648 49.8
+5 6 12544 11.3 21.0 4 14720 9.7 21.6
+6 3 13312 11.5 3 J2288 8.4

Post-
spray 4 68074 27.2 20.9 4 46528 27. n 21.6
averages

Based on the average of ten colonies from each plot.
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h;{Uatic Envi.rorJrent: Botton fauna f:q)U1ations in a small silty l:xJttared

forest porrl in larose Forest e>q:X)Sed to an aerial application of 70 9

Ml\Tl\CIL® ;ha are presented in Table XXII. The pood was about 9 m

by 6 m with a rraxirnun depth of 1.2 m and average depth of 0.6 m. '!'he

water level in the pond drcpped 0.15 m over the sarrpling period.

Botton fauna pq>ulations in the pond increased over the sanpling

pericx:l. 'Ibis was primarily due to large increases in the midge larvae

and isq>od (Crustacea' IsqxxIa) populations. Pald dwelling caddisfly

larvae (1richoptera) and dragonfly nyrrphs (Odonta) ..:re unaffected by the

treatJrent. Adult and larval aquatic beetles (Coleoptera) were present

in ~ll nLllrers before treatrrent but were not fOLU1d in the post-treatnent

satples. Tadpoles were observed to be unaffected by the treatnent but

a decrease in surface dwelling insects, primarily water striders and

whirligig beetles, was noted.



Pond Bottom Fauna

Table XXII

Populations at }~TACIL(B)TreatmentPlot

as Mean Numbers and Standard Deviations of Organisms! 0.1 sq. m,

Larose Forest. Ontario, June 5 to June 24, 1974

Number of days before
2 + 17or after -treatment

~uI:lber of samples 5 5

Iric.hoptera 1.0 1.4 1.8 : 1.9
,

z
'"Odenata 1.8 : 1.6 2.6 : 2.8 w

Coleoptera 1.0 ± 0.7 ±
Hemiptera 0.6 ± 0.5 0.4 ± 0.5
Diptera 1.2 ± 1.3 19.0 : 15.6
Nematoda 0.2 z 0.7 z
Oligoc.haeta 5.4 : 4.9 1.0 : 1.0
Hydrac.arina 0.2 : 0.7 --
Isepeda 0.4 : 0.5 7.6 : 5.4
Amphibia 1.6 z 2.1 0.4 : 0.5

Total 13 .4 z 8.2 32.8 : 13 .1
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Arrphibians: 'Il1e adult and larval anurans shc:1Ned 00 visible effects of insect-

icicle p:lisoning irrrredi.ately follaving the aerial awlication of 70 9 AI;ha

of technical Ml\T!\CIL®. No nnrtality of caged adults could be attributed

to the insecticide, whem canpared with the higher rrortali ty in the control

enclosure (Table XXIII). 'lliere was no rrortality in tadpoles throuqhout

the stlrly on either the experi.rrental or control locations.

Ct>servations on the natural anuran pcpulation at the experinental

pond. revealed no fTOrtali ty or hyperactivi ty, and individual male

R. cZamitans oontinued calling throught:x.lt the sttrly period. The adult

census~ no obvious variations in tie IJq)ulation between the experiJrental

and oontrol pcnds (Table XXIV) prior to or foll.awi.ng spray application.

Newly lfetanorphosed individuals of R. clamitans were first noted 24 June

at the control pond and not until 3 July at the experimental {X>nd. This

difference may reflect only the limited nunber of sarrplinJ trips during

this period.

Pit-fall trapping indicated the presence of B. amencanuH,

R. cZamitans and R. sylvatimz adults and sub-adults on the spray plot and

the oontrol plots (Table XXV). The R. clamitann populations are larger on

the control plots than on the test plot, but the larger nunber of R. sylmll i"rl

on the test plot w::mld irrlicate microhabitat differences and rnt the result

of insecticide activity. n-.e size range of R. clamitans (Figure 1) for th?

sprayed plot (42-47 nm) was within the size range of the control sanples

(35-53 mn; 38-50 rnn) and the means are similar, even with the snaIl sarrple

size. Analysis of variance for llne::jual sarrple size rcvealro no si4nificanL

difference in the nean snout-vent lengths at a .01 level of significance.

'!his w:JU1d stgqcst no <:bserved adverse effects of the insecticide 00 posl-
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Figures 2, 3 and 4 s~ ccrrpariSCl'lS of the grcwth and develcprent

of tadpoles caged in experiJTental and <XJI1trol pcnds. Tadpole groups CandO

at the experirrental location becane aocidentally rni.xe<1, but tiE snall

variatioo between tJ'E sane groups at the CXJntrol location su:Jgests that the

tadpole density in the enclosures has little effect on develcprent and

grcMth. '!he data for oontrol groups CandO were then pooled to get one

rrean at each sarrpling day. There was also Iittle difference between these

variables for the oontrol and treat::rrent plots, (Figures 2 and 3) indicating

a lack. of insecticide activity at these earlier develcprental stages. A

significant difference: exists for both variables, in the group B tadpoles

at _ treatnent pond, when ccnpared with the <XJI1trol tadpoles (Figures 2

and 3). 'l.'tere ar;:pea.rs to be a retarded develc:prent in the treated tadpoles

at approximately developrental stage 40. As indicated by the reduction in

total J:x:xly length (Figure 4) I this is when tail resorption is cxx:uring and

any stored pesticides lo.Ould l:e rocbilized. '!his has been previously noted

for Rana tempopa.r·ia treated with oor (Cooke, 1973 a, b). This develq>

rental retardation may also explain the later appearance of newly rreta

rrorphosed R. aZamitans on the treated plot already mentioned. This will,

hc:Mever, have to be further substantiated.

As part. of a continuing laboratory project, the J.CSO of MATACIL®
to anuran tadpoles ard its effect on g:rc7oo1th and devel.qm;nt will be

determined .



Table XXIII

Adult Anuran Enclosure Mortality

Larose Forest. Ontario

1974

June

Initial 5 6 7 9 10 12 14 24 Total
number mortality

Species -1 0 +1 +3 +4 +6 +8 +18

Matacil Experimental Pond
<-
'"8. americanus lad 0 0 0 1 1 1 0 3 6

R. pipiens 3d' 0 0 0 0 1 0 0 0 1

Control

B. americanus lad 0 0 0 4 2 1 0 3 10

R. pipiens 3d' 0 0 0 0 0 0 0 1 1



Table XXIV

Anuran Population Census

Larose Forest! Ontario
June July

2 3 4 5 6 7 9 10 12 14 24 '" 28 3 6 10-,
Species -4 -3 -2 -1 0 +1 +3 +4 +6 +8 +18 +19 +22 +28 +31 +35 Total

Treatment

B. a:nericanus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R. clamitans

Adults 2 3 2 3 7 7 7 1 4 2 5 1 2 3 0 3 52
Sub-adults 0 0 0 0 0 0 0 0 0 0 0 0 0 7 6 5 18

R. pipiens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R. sylvatica 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 ....
~

tinkno....-n 0 0 0 0 0 1 0 2 0 0 0 0 1 0 0 0 4

Total 2 3 2 3 7 9 7 3 4 2 5 1 3 10 6 8 75
Control

B. americanus 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2

R. clamitans

Adults 1 5 8 1 3 3 6 2 0 1 0 0 2 2 3 1 38
Sub-adults 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 3

R. pipiens 0 1 1 0 0 0 0 0 0 0 0 2 0 1 1 0 6

R. sylvatica 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2

Unknown 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Total 2 6 10 2 3 3 6 2 0 1 1 2 5 3 4 2 52
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Table XXV

AdUlt Anurans Taken in Pit-fall Traps
MATACIL® Treatment and Control Plots

Larose Forest, Ontario

July August
Species 18 19 24 26 30 6 11 19 27 Total

Treatment Plot

Buio americanus 0 1 0 2 0 0 0 0 0 3

Rana clanlitans 0 0 0 1 2 1 0 0 0 4

Rana pipiens 0 0 0 0 0 0 0 0 0 0

Rana sylvatica 0 0 0 4 1 1 0 0 0 6

Control-l

Bufo americanus 0 0 0 0 1 0 0 0 0 1

Rana clamitans 0 1 0 0 13 0 1 1 0 16

Rana pipiens 0 0 0 0 0 0 0 0 0 0

Rana sylvatlca 0 0 0 0 0 0 0 0 0 0

Control-2

Bufo arnericanus 0 0 0 0 0 1 0 0 1 2

Rana clamitans 0 0 0 7 7 1 1 4 0 20

Rana pipiens 0 0 0 0 0 0 0 0 0 0

Rana sylvatica 0 0 0 0 0 0 0 1 1 2
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LOS 9 A.I./ha, Harcourt, N.l3.

SnaIl Mcrrma1s: 'I\o.o distinct habitats were tr~, an q:el neado,..r and a

typical forest envirorrrent. Six species of snall m.:rnnals were en<.XJW1tered.

M. pe.nnsylvanicu8 was the only species taken fran the open rneadow".

c. gapperi, Sore:r: sw., N. insignia;, P. manicuZatu8 and Blarina brevicauda

(Say) were trapped only fran the forest habitat. (Table XXVI). 'Il1e two

species of voles, M. pennsylvanicu8 arrl C. gappel'i made up the largest

a::npJf\E!l1t with a total of 78 animals out of 89 traJOPed. Sub-adult and

juvenile animals nade up a large proportion of the voles trapped (Table

XXVII). Adult f"""le voles were dissected and the breeding CXJIldition

reo::mied (Table XXVIII). All C. gapper>i adult females were pregnant while

11 out of 13 M. pennsylvanicus were either pregnant or contained placental

scars indicating the recent birth of a litter.

'!he data sl'l::1ws that under the ccnditions of application,

M'\T1\CIL® did not affect the population of snall rramal.s in any

detectable way.
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Table XXV]

1 meadow 45 0 0 0 0 0
2 forest 1 12 1 0 0 0
3 forest 2 2 2 0 1 0
4 forest 2 10 3 2 0 0
5 forest 0 4 0 1 0 1

T 0 tal 50 28 6 3 1 1

Table XXVII

Se~and Age Structure of Small Mammals Trapped on
HATACILUYS pray Plot - Harcourt, New Brunswick - July 1971

Females Males
S pee i e •

Adults Subadults Juv Adults Subadults

M. pennsylvanicus i3 15 0 9 12
C. gapped 5 3 0 15 5
Sorex spp. 4 0 0 2 0
B. brevicauda 0 0 0 J 0
P. manlculatus 0 0 0 1 0
N. insignis 1 0 0 2 0

Table XXVIII

Fecundity of Two Species of Adult Voles Trapped on
the HATACIL®Spray Plot - Harcourt. New Brunswick - July 1972

S i
Not Not pregnant Embryos Placental sC'ars

p e c e s
pre~n3nt with placental scars only and embryos

Microtus
2 2 5 4pennsylvanicus

Clethrionomys
0 0 5 0

gapped

Juv

1
o
o
o
o
o
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SlM-1I\RY AND CQ01JSIQNS

Birds: Single applications of MA.TACIL ® at the reo:mnended q::erational

dosage rates did not affect the breedirg bird pcpulation when emitted in

the early roorni.n:J. Mid-day awlicatirns caused light reductions in the

warbler cx::mplex arrl may have caused grosreaks to leave the treabnent

area. Higher than nornal dosage rates did rot affect bird pcpulations when

a[:plied in the rroming or eveniIYJ.

small Manma..1s: SM.ll marrrnal pcpulati015 v.ere not affected at dosage rates

up to 105 9 AI/ha. either in a forested or open habitat.

Heney Bees: Hooey bee colooies suffered mx1erate damage to t1"'e v.orker

force when MA.TACIL ® was applied at tre rate of 52 9 AI/ha at mid-day

when foragirg was in progress. Applicaticns of a slightly higher rate

(70 9 AI/ha) did not affect the colonies when made in the early rrorning or

late evenin::].

tquatic environment: The impact of aerial applications of MATACIL® on

cquatic fauna has been previously stooied during small scale applications

in New Brmswick in 1970 and 1971 (G.H. Penney 1971 a, 1971 b). """"

consecutive awlications of BS 9 AI/ha in 1970 had no effect on caged

. salmJo parr or aquatic insect pcpulations in a strean within the treatnent

plot. A single application of 105 9 AI/ha the follCMing year

significantly reduced stonefly populations in the ThO streams stu1ied

but had little effect. <Yl other aquatic insect orders.

'['tr rronitorir¥:J studies rep:ll'ted here sluN similar effects of

large scale Ml\'Ii'\CIL ® applicaticns on the aquatic systans sttrlied. No
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significant inpact on overall aquatic insect pcyulations cx:x:urred but stone-

flies were selectively affected. Relatively high ooncentrations of

M.Z\'l'P.l:IL ® have been stoNn to disappear fran riV'eT water in less than four

weeks under static CXX1d.i.ticns in the laboratory (Eichelberger am

Lichtenl:erg, 1971). 'Ihe cx::rri::lination of this insecticide 1 5 lack of serious

adverse side effects on aquatic fauna and rapid disappearance fran aquatic

syst:em:> make this chanica! insecticide ecologically acceptable fran the

aquatic systan point of view.

Amphibians: When the arphibian cx:nplex was subjected to an awlication of

MA.TACIL ® at t.h;o emitted rate of 70 9 AIjha, no darrage resulted to either

_ adult or tadpole stage anptibia.

* * * *

It is ooncluded that MA.TACIL ®, if applied at the recx::ntrended

rates and tines, does not adversely affect the enviromental cx:nponents

reported on ~re.



- 58 -

Bent, A.C. 1968. Life Histories of North Arrerican cardinals, Grosbeaks,

Buntings, 'I'cMhees, Finches, Spa.rro.o1s am Allies: United

States National Museun Bulletin 237.

Buckner, C.H. and W.J. 'I'Urnc::dc, 1965. Avian Predation on the Larch Sawfly

PristiIiX>ra erichsonii (Hffi), (Hymenoptera Tenthredinidae).

Ecology Vol. 46, No. 3 FP. 223-236.

Budmer, C.H., B.B. IO::Leod and D.G.H. Ray, 1973. The Effect of Operational

Awlication of various Insecticides on Snall Forest Birds

anJ. Manmals, Infomatirn Report a:-X-43, Canadian Fbrestry

Service, Depa..r1:Irent of the Erwircnrent.

CcxJke, A.S., 1973 a. 'Ihe! Effects of IXYI', when used as a fobsquito Larvicide,

on Tadpoles of the FrD::J Rana tempo1'G.Pia. Environ. Pollut.,

5: 259-273.

COOke, A.S., 1973 b. Response of Rana temporaNa Tadpoles to Chronic D:>ses

of FP'-DDT. Copeia, 1973 (4): 647-652.

Eichelberger, J.W. and J.J. Lidltenberg, 1971. Persistence of Pesticides in

River Water. Env. Sci. Tech. 5 (6): 541-544.

Gosner, K.L., 1960. A Sirrplified Table for Staging Anuran Drbryos and

I.al:vae with Notes on Identification. Herpetologica,

16: 183-190.

Kendeigh, S.C., 1944. ~urarent of Biro Pcpulations. Ecol. M:Jnogr. 14:

67-106.

Penney, G.H., 1971 a. lEport on the Effects of the 1970 New Brunswick

Forest Spraying on Juvenile Sa1Jron an:j their FOCld Organ

isms. Manuscript Report No. 71-13, Rescx.1ro:! Develc:prent



- 59 -

Branch, Fisheries Servire, Depa.rt:nent of Fisheries am

Forestry of canada, Halifax, N.S.

Penney, G.H., 1971 b. Effects of Aerial Forest Spraying in New' Brunswick

in 1971 with the: Ca.rbam3.te Insecticide MA'rACIL ® on

Aquatic Strean Invertebrates. Manuscript Ieport ~.

71-19 Resource f?evelcpnent Branch, Fisheries Service,

Depart:rrent of the Envirorment, Halifax, N.S.

Rick, A.M. and LM. Gnlchy, 1971. Anphibian /blitoring during 1971 MATJlCIL®
Trials in New Bnmswick. Interdepartmental Ccrrmittee on

Forest Spraying ~ations, can. Wildlife Service.

Rick, A.M. and I.M. Price, 1971. Arrphibian and Reptile M:Ilitoring during

tre 1969-1971 New Brunswick Spnloe Budworm Spray Progran.

Can. Wildlife servo Tech. Fe1X>rt.

Surber, E.W., 1936. P.a.inlx7w Trout and Botton Fauna. Production in one mile

of Stream. Trans. Amer. Fish. Soc. 66: 193-202.


	Abstract
	Introduction 
	Description of treatment areas
	Methods
	Results
	Table 3 - Populations of small forest songbirds on MATACIL
	Table 4 - Population of small forest songbirds before and after treatment 1 on MATACIL
	Table 5 - Populations of small forest songbirds before and after treatment 1 on Matacil
	Table 6 - Populations of small forest songbirds before and after treatment 1 on MATACIL control plot
	Table 7 - Populatins of small forest songbirds before and after treatment 2
	Table 8 - Populations of small forest songbirds before and after treatment 2
	Table 9 - Populations of small forest songbirds before and after treatment 2
	Talbe 10 - Populations of small forest songbirds before and after treatment 2
	Mammals
	Table 11 - Small mammal population census MATACIL treatment and control plots
	Honey bees
	Table 13 - Activity measurements of honey bee colonies located on MATACIL 
	Aquatic environment
	Table 14 - Stream bottom fauna populatins at plot 3
	Table 15 - Stream bottom fauna populations at plot 4
	Tabl;e 16 - Stream bottom fauna populations at the untreated check plot
	Table 17 - MATACIL depost sampling results
	Table 18 - Small songbird populations on MATACIL Treatment Plot 1
	Table 19 - Populations of small forest songbirds on MATACIL
	Table 20 - Populations of small forest songbirds on MATACIL
	Small mammals, honey bees
	Table 21 - Activity measurements of honey bee colonies
	Aquatic environment
	Table 22 - Pond bottom fauna populations  
	Amphibians
	Table 23 - Adult anuran enclosure mortality
	Table 24 - Anuran population census
	Table 25 - Adult anurans taken in pitfall traps
	Figure 1 Siz frequency for pit fall trapped
	Figure 2 - developmental rate of tadpoles
	Figure 3 - Total length changes for  tadpoles in group C and D 
	Figure 4 - total changes for tadpoles in group B
	Small mammals 
	Table 26 - Small mammal populations form five snapback trap lines
	Summary and conclusions
	References



