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'l1le i.JTpact of several insecticides CI1 various exnponents of forest

ea:>systans was sttrlied during operaticnal spraying against spruce bu(t...,Qnn

ChoPistoneu:ra fwniferana Clem. in western Quebec in 1974. Dosage rates

for the insecticides emitted were 52 g!ha (3/4 or/acre) for MATACIL® and

ZEX:TRAN®, 280 g/ha (4oz/acre) for BaciUus thuringiensis (B.t.) and

140 gjha (2 oz/acre) for fenitrothion. Particular enphasis was placed upclI1

rrr:ni taring the effects of t:.lEse insecticides CI1 pq::ulations of small forest

songbirds, snall manmals, h<ney bees and cx:npone.nts of aquatic e(X)SystEms.

At these <bsage rates, neasurable envircnnental irrpact was rnin.i.rnal.

Tennessee warbler, Vermivol"a peregrina (Wilson) pcpulations were lightly

affected by fenitrothion as were th:Jse of black. and white warbler Mnioti'La

varia (Linnaeus). Ik:Juble applicaticms using fenitrothiCX1 followed by

ZEX:TRAN® slightly depressed populations of solitary vireo, Vireo BoUtariu8

(Wilson) after the fenitrothion treatJrent. In areas treated with M1\Tl\CIL ®
there was an apparent reduction in pq:>Ulations of rubI'--=<><ned kinglets

Regulus calendula (Li..nnaeus) and several species of warblers (Family

Parulidae). '!bere is 110 evidence of inpact \¥Jfl the small rramal

cc:rrp::ment present in tJ'E, treatIrent areas. HorleY bees were not affected

by an early applicatioo of fenittothion and \Ere only slightly affected

by the seacnd treatJrent. Colonies treated with =rRl\N® were only

lightly affected. }~ew effects were found. on ~tic insect pcpulations

within the insecticide treated areas. MI\TI\CIL® selectively affected

stonefly nynph (Pleecptera) pq>Jlations.



ii

, ,
ABRffiE

L'i..rrpaet de plusieurs insecticides sur diff€rents constituants

de I' ecosystare forestier a ete ettrlie lors du prograrrrre d I arrosage pour

Ie amtrale de la tordeuse des oourgeons d' epinette (ChoriBtoneura

fwniferona Clffn.) dans I 'Otest du Quebec, en 1974. Les cbses d'insecticides

pulverises onte1:1> de 52gjha (3/4 on/acre) pour le MATACIL ® et le ZEJ:TRAN®

280 g;ba (4 on/acre) pour Ie Bacillus thul'ingiensis (B.t.) et 140 g/ha

(2 on/acre) p:lur Ie f€ni trothion. Les efforts de surveillanre ant ete

ooncentres sur I 'effet de ces insecticides sur les pe'tits oiseaux

chanteurs, les petits manmifikes, les abeilles daresti~s et les

invertebres aquatiques. Aux concentrations utilirees, l'i.rrpact des

insecticides sur I' envi.ronrlem:mt a et€ minimal. Les populations de la

fauvette d:>scure, vennivoT'a peregrina (Wilson) ont et€ leg-erarent affectees

par Ie fenitrothion de lTl&re que celles de la fauvette noire et blanche,

Mniotila varia (Linnaeus). L'application de fenitrothion, suivie d'lD1e

aw1ication de ZEX:TRAN ® , a legerarent reduit les pq:>ula'tions du vireo

a tete bleue, Vireo soUtaJ'ius. Dans les regions traitees au MA'I7\CIL® ,

il Y a eu une diminution awarente dans les populations du roitelet a

OJurorme rubis, Regulus calendula (Linnaeus) et de plusieurs espec:es de

fauvettes (famille Parulidae). Aucun irrpact apparent nla pu etre dece_H~

sur les pelits m:mmi.feres dans les regions traitres. les abeilles n' ont

pas ete affectees par la praniike application de fenitrothion et n'ant

ete que l~rarent affect:ees par la deuxiE!t'e pulv€risation. les colonies

trait€es au ZEX:I'RANGb nloot ete que tres legerarent affectre.s Quelques

effets ant pu etre dere!es sur les populations d' insectes aquatiq\ll?.5.

Le ~TACIL® a selectiV'el'eJ1t affecte les pq::lUlations de pedes (PI...EOJPTERA).
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IN'l'R:JCOCTICN

C.H. Budmer and. R. sarrazin

In 1974, 6.3 million acres of Quebec forests were treated with

insecticides to protect them fran severe defoliation by spruce buclo«>rm

Chol'iston6WU fllttiferana Clem. During the pl.anning' of this q;eration it

was decided to cx:nduct an active environrental rocnitaring progran to

detennine the effect of the treal:lrents on ncn-target organi.slys.

Respcnsibility for this aspect of the operatioo was assigned to the

Quebec semce des Red1erd1es BiolO9'iques. '!be Envircnrental Irrpact

section of the Chemical CCntIol Research Institute (C.C.R.I.J was asked

to advise and assist in sett.in:] up and conducting a suitable rronitoring

program. 'ltri.s grc:q> has cx:nsiderable experience and expertise .in

nr:ni.taring arxl research pl.l:-;JLans designed to stlrly the hazards of forest

insect centrol practices to ocn-target organisms.

'!be stu:lies reported in this paper were ccnducted by persrnnel

fran both the service des Recherdles Biolo::Jiques and C.C.R.I. In future

years personnel fran the service des Psd1erches Biologiques will take

on respJI1Sibility for the field rrcnitoring program under the supervision

of M. Raynond sarrazin. 'lbe envirallental iITpact section fran C.C.R.I.

headed by Dr C.H. Buckner will contin1.E to "'-Ork closely with the service

des .Iecherches Biologiques grcq;> in an advisory capacity, thrClU:Jh the

conducting of research and accident investigation programs and by evaluating

the tectmiq\£! and results of rronitoring studies.
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BIROO

B.B. McLeod, R. Sarrazin, R. OUellet, J .M. Bergeron

'!he spring of 1974 was sarewhat delayed and many species of

birds, particularly the warblers (family Parulidae) had oot reached

the forest pest OJIltrol areas by the time the first treabrents were

applied between May 11 and 16th. '!he second treatments were aw1ied

in the early part of June when rrost migrants had returned and were

finnly established in breeding territories. Treat:Irent blocks 258, 259

and 261 rereived double applications of fenitrothion, firstly co May

15-16 and then June 6-7. Bird census plots on treabnent block 260 received

a single awlication on JW1e 6. A double application of MA'l'ACIL® was

applied to block 327 on June 4 and June 15. Limited pre-spray data were

collected frau plots 1 and 4; plot 3 was rronitored during the late

application only.

Treatment blocks in the M:>nt Tranblant Park area received

an applicatico of fenitrothion on Ma.y 20 foll.cMed in awr0xi.m3.tely three

weeks by an application of ZECI'FAN® on June 7.

'!be untreated plot in the Lac Chaud area served as the control

for the fenitrothion and fenitrothion-ZEX:I'RAN@ treatnents and an

untreated plot near ParE!1t served as the o:Jntrol for the MA.TACIL®
operation.

Pcpulation census of sma.ll forest birds were oonducted using

IlEthods similar to those described by Kendeigh 1944, Buckner and 'furnock

1965. PqJulatioos were assessed by traversing the 8 hectare (20 acre)
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plots alcng parallel lines marked 40 metre (132 feet) apart and recording

all si..n;ing arrl sighted birds on a plot map. Observations were cc:rltinued

00 succeeding days until awroxirrately !iva days after treat::rre1t. Post-

spray pJpJ1ation data are c:arpared to the pre-spray census and untreated

control data and the p)p.U.ations expressed as nl.l't"bers of birds per 40 hectares

(100 acres). I:rrrre:liately after each a,wlication a thorough plot search was

made to rea::JV€>I any sick. or dead birds as a resul t of the treat:rrent. Any

specirrens oollected were i..m:rediately frozen and returned to the l.a1:x:Jratory

for dlanical analysis.

RrnULTS

Fellitrothicn, double applicaticn: Bird {XpUlatiCl1S on the cx:ntrol plot

and plots whim received double awlicatioos of fenitrothion are

presented in Tables I to VIII. Groups of birds sud> as the grouse (fanily

Tetraonidae) , "'OOCIpeckers (Picidae), flycatd1ers (oyrannidae) and chickadees

(Paridae) were not affected by either application. Winter wrens were not

recorded Ct1 plot 258 after the first awlicatian but ~e not affected

by the later spray. Populations of thrushes (Turdidae) and kinglets

(Sylviidae) were not affected by either treat.rrent fCir were the jays

(Corvidae) or vireos (Vi.reonidae).

Black arrl white warbler Nniotilia varia (Li.nnaeus) pqlUlati01S

declined CI1 plots 258 arxl 261 as a result of the second awlication.

Tennessee warblers, Vernrivoro: pel'egPina (Wilson) were CXIlsiderably

reduced during the se<XJnd awlicaticn while the nashville warblers

Vermivoru PUfU~OPMla (Wilson)~ light declines. .~ pc:pJlations

of t:ha other species of warblers shc:Med slight variaticns, none of which

oould be attributP.d to tJle appljcatiOJIS of feni troUtion
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Slate-ooloured juncn populatioos declined on the untreated

a:ntrol as well as the treat::nEnt plots in tile early awlication but

remained relatively o:::nstant during the sea::od awlicatioo. All other

S}:eCies in the fanily Fringillida.e~ not adversely affected.

Fenitrothion, single late applicatioo: Plot 260 (Table IX) re<::laived a

single awlication of insecticide 00 tile evening of .June 6 (sane as

No. 258). Population of black and white warblers """'" lightly affected

for two days after treatment (either rea::wered or replaced) while

tennessee warblers were also reduced as on plots 259 and 261. Slight

fluctuations of daily p:pulations recorded for the rana.ini.ng S{:eCies

carmot be related to tre awlicatim of fenitrothion.

Fenitrothicn-ZEX:I'RAN® : Plot I2IA was treated with fenitrothion on May 20

when very little hardwcx:xl foliage had flushed thus leavirg the avifauna

present in a IOOre exposed habitat than later treatments. Many species

had not as yet migrated into the area dtE to the lateness of the spring

while others marred the area in srrall flocks not having set t:.p bree::ling

territories. ('fables x, XI and XII) •

1a¥' populations of ruffed grouse~ lkmasQ umbellu8 (Linnaeus) were

not affected by the early applicatico while such groJpS as the wcodpeck.ers

(family Picidae), flycatchers (family 'IYrannidae) and the blackbjrds,

orioles etc. (fcwnily Icteridae) WJere recorded as very scattered or in

territories too large to nntitor.

Lower cro.-m or ground foraging grot1?s sudl as the thrushes (fanily

'f'urdidae) and the winter wren, Tp. :,lodyte~ troglodyte8 (l.inna€>llS) and
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ovenbird, Seiwous aurocapiUus (Linnaeus) remained una£fected as did su::h

q>en habitat species as the driwing span:o.r, Bpi.ella paBserina (Bechsteinl

and soD:] spa..rrc:::M Me lospiaa me"Lodia (Wilsal). Ule solitary vireo, Vireo

soIitariUB (Wilson) sb:Jo"ed a decline on plot 12lA-l.

Many species nonnally found in this area were not rerorded at all

during the first treat:Jrent census while others show a rapid build-up as a

result of the late spring and delayed spring mi.gratiCll. Treatrrent plots

were searched after the application but no dead or sid~ birds were fmmi!.

or d:>served. 1l1e lac <l1au:! untreated plot (Table XIII) served as the

CXlt'l.trol for the first treatment.

ZEX:TRAN® was "!'Plied to these plots on 7 June when all the

llardi.<xxls had 1ea£ed out and IOCSt bird species had established breeding and

foraging territories (Tables XIV, YN and XVI). Sote slight population

changes are ooted, especiallj' on treat:nent blod< 12lA-l where sore species

of warblers (family Parulidae) sb:Jo"ed a slight decline. Catparisons with

data obtained fran the untreated oontrol (Table XVII) and with trends

of species of similar size and habitat indicate p::>pulation variatioos

were caused by factors other than the application of pesticides.

M1\TACIL®: All plots in the Parent area were located jn ratrer siInilar

•

typical spruce-fir forests with the \mtreatOO centrol having a larger

a::rrponent of jack pine (Pinu8 banksiana 1.ant:l) •

several grc:x.pl of birds such as the woOOpeckers (family Picidae) ,

the drickadees (family Paridae) and grouse (family Tetraonidael were found

either in very 1CM nUlbers or their territories were too laIge to Hautor.

1he winter wren was rea:>rded only 00 the treabrent plots and was not

affected l::ry the first treatnent but ruby-c~ kinglet Regulus Nlendula
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(Linnaeus) nurbers were reduced on treabIe1t plots I (Table XVIII) and

4 (Table XIX) while ranaining a.1m:Jst stable on the LU1treated control

(Table XX). '!he family Parulidae suffered slight losses in st;eCies

especially in plot I where pqulatioos of black-throated green waIblers,

Dendroica vi1'Ems (Gte1in) arrl the IlrJt.lUl..irg warbler Oporornis phiT-adelphia

(Wilscn) ~ not recorded after the treatne1t.

Evening grosbeaks, Hesper'iphona vesper>tina (COCper) ~e not

found 00 plot 4 after the first awlicatioo, ho¥.ever this species has been

reoorded as vacating i.nsecticide treated areas for suitable unsprayed

habitat (Bent 1968). NlITters of slate-<:oloured j1.D1CX>S JWlCO hyemalis

(Linnaeus) were slightly reduced on roth treatment plots and the swarrp

sparJDNS,Melospiza georgiana (I.at:han) also s~ a decline on plot 4.

It would appear fran the data collected fran the second

applicaticn (Tables XXI, XXII, XXIII and XXIV), that many of the species,

especially the warblers, did not firrl suitable breeding territories in

the Wltreated oontrol area. Pqlulations of nashville, Vennivol"Q: tou[ieapitla

(Wilson) and magnolia Dendroica magnolia (Wilson) warblers, declined on

both treatrrent plots 3 and 4. Ruby-crowned kinglet populations~

declines in all areas including the control area indicating the spreading

out of nLllt:ers and establishing breeding territories. winter \rII'E!tl

pcp.Uations s~ a reductioo on treat:ne1t plot 4 but all other species

v.ere unaffected by the sea:::nd application.

Bird kill reports, Reports of rrortality to small forest songbird populatioos

in the vicinity of b.J:lwonn CClIltrol operations were investigated by the

Olenical Caltrol Researd1 Institute energency investigations t.earrl Dead

birds \lfere <DIIected. the affect:ecl areas roooitored for insect; ci&>: resi.dues
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and dlemi.cal analysis of sanple materials obtained. In cne case, death was

attribJted to excessive aITOmlts of calciun d1loride (probably ingested while

birds were gravelli.n:J at roadsides). All other IOOrtality reports were

attributed to starvaticn CIl'OI'l'Jst early migrants of the warbler and kinglet

groups due to the lateness of the spring delaying insect erergenoe.



Table I

Populations of Small Forest Songbirds
Lac Chaud Control Plot

La Macaza Area Quebec
1974

Pre-spray treatment 1 Post-spray treatment 1
Family Species

-5 -4 -3 -2 -1 Daily • 0 • 1 • 2 • 3 .4 Daily
ave. a.!!.:.....

Tetraonidae Ruffed Grouse 0 3 6 18 24 10 24 6 6 12 12 10

Scolopacid.ae American Woodcock 0 0 0 0 0 0 0 0 0 0 0 0

P1cidae Yellow--shafted 6 12 30 6 12 13 12 15 18 15 12 14
Flicker

Yellow-bellied 0 0 51 30 48 26 30 18 27 36 36 29
Sapsucker

'"Hairy Woodpecker 3 0 9 6 27 9 6 6 3 3 9 5
Downy Woodpecker 0 0 18 15 21 11 9 12 15 12 0 10

Tyrann1dae Eastern Phoebe 0 0 0 0 6 1 6 9 12 0 0 5
Least Flycatcher 0 0 0 24 24 10 6 12 12 18 36 17
Eastern Wood Pewee 0 0 0 0 0 0 0 0 0 0 0 0

Hirundinidae Tree Swallow 0 0 18 15 18 10 6 12 12 12 12 11
Barn Swallow 0 0 6 6 12 5 0 0 0 6 0 1

Corvidae Blue Jay 0 0 6 3 0 2 0 3 6 3 0 2
Common Raven 3 0 0 0 0 1 0 0 0 0 0 0
CommOI! Crow 6 0 0 0 0 1 0 0 0 0 0 0

Paridae Black-capped 23 0 27 24 42 23 27 30 27 30 36 30
Chickadee

Boreal Chickadee 0 0 3 0 6 2 0 0 0 0 0 0

S1ttidae Red-breasted 6 0 12 9 9 7 18 9 12 0 12 10
Nuthatch

CerthUdae Brown Creeper 0 0 3" 15 6 5 15 6 6 0 0 5



Table I (Cont'd)

Pre-spray treatment 1 Post-spray treatment 1

Family Species -5 -4 -3 -2 -1 Daily +0 + 1 + 2 + 3 + 4 Daily
ave. ave__

Troglodytidae Winter t~ren 24 24 36 48 69 40 54 39 30 12 42 35

Mim1dae Brown Thrasher 0 0 0 6 0 1 0 0 O. 0 0 0

Turdida8 American Robin 0 3 21 21 21 13 21 6 6 3 9 9
Wood Thrush 0 0 6 0 6 2 0 0 3 0 0 1
Henni t Thrush 0 0 3 3 24 6 12 9 9 14 6 10
Swainson 1 8 Thrush 0 0 0 0 0 0 0 0 0 3 » 1
Veery 0 0 3 6 3 2 15 6 12 9 9 10

Sylviidae Golden-crowned 6 6 0 12 8 6 12 0 0 0 0 2
Kinglet

Ruby-crowned Kinglet 18 6 69 60 18 34 30 6 6 45 45 26
I

Vireonidae Solitary Vireo 0 0 6 0 6 2 6 0 0 6 0 2 '"
Red-eyed Vireo 0 0 0 0 0 0 0 0 0 0 0 0 I

Philadelphia Vireo 0 0 0 0 0 0 0 0 0 0 0 0
Warbling Vireo 0 0 0 0 0 0 0 0 0 0 0 0

Parulidae Black and Whi te 0 0 0 12 6 5 15 18 18 24 36 22
Warbler

Tennessee Warbler 0 0 3 3 0 1 9 0 0 0 0 2
Nashville Warbler 0 0 0 6 0 1 12 6 6 6 24 11
Yellow Warbler 0 0 0 0 0 0 0 0 0 0 0 0
Magnolia Warbler 0 0 0 0 0 0 0 0 0 0 0 0
Cape May 'Warbler 0 0 0 0 0 0 0 0 0 0 0 0
Black-throated Blue 0 0 6 0 18 5 21 18 18 18 36 22
Warbler

Myrtle Warbler 0 0 21 36 6 13 18 6 12 0 0 7
Black-throated Green 0 0 0 0 0 0 0 0 0 0 0 0

Warbler
Blackburnian Warbler 0 0 0 18 0 4 0 0 0 0 0 0
Chestnut-sided 0 0 0 6 0 1 6 0 0 0 0 1
Warbler

Bay-breasted Warbler 0 0 0 6 0 1 0 0 0 0 0 0



Table I (Cont I d)

P::-e- spray treatment 1 Post- spray treatment 1

Family Species -5 -4 -3 -2 -1 Daily ~ 0 ~ 1 ~ 2 ~ 3 ~ 4 Daily
aye. ave.

Parulidae 8lackpoll Varbler 0 0 0 0 0 0 0 0 0 0 0 0
Cont I d) Prairie toOarbler 0 0 12 0 0 2 0 0 0 0 0 0

Ovenbird 0 0 6 30 72 22 66 33 39 48 30 43
Northern Waterthrush 0 0 0 0 0 0 0 0 0 0 0 0
Mourning Warbler 0 0 0 0 0 0 0 0 0 0 0 0
Yellowthroat 0 0 0 6 0 1 0 0 0 0 0 0
Canada Warbler 0 0 0 0 0 0 0 0 0 0 0 0
American Redstart 0 0 0 0 0 0 a 0 0 0 0 0

Icteridae Red-winged Blackbird 0 6 6 0 0 2 0 0 0 0 0 0
Baltimore Oriole 0 0 6 0 0 1 0 6 6 0 0 2
Common Grackle 3 0 0 0 0 1 0 0 0 0 0 0
Brown-headed Cowbird 0 6 30 0 15 10 6 0 0 0 6 2

>-'

Fringlllidae Rose-breasted 0 0 0 30 18 10 12 12 12 12 12 12 0

Gro8beak
Evening Grosbeak 9 21 6 6 12 10 15 0 0 6 6 5
Purple Finch 12 0 0 24 36 14 36 48 48 39 51 44
American Goldfinch 0 0 0 6 0 1 0 0 0 0 0 0
Slate-coloured Junco 12 9 21 12 6 12 12 0 0 0 0 0
Chipping Sparrow 0 0 0 12 6 4 0 0 0 0 0 0
White-crowned

Sparrow 0 0 6 6 0 2 0 0 0 0 0 0
White-throated

Sparrow 33 24 126 126 111 84 87 63 69 81 78 76
Song Sparrow 6 6 6 12 12 8 12 6 12 6 12 9

Unidentified Species 15 3 0 0 0 4 0 0 0 0 0 0

Totals 185 129 588 684 716 460 636 420 462 480 570 514



Table II

Populacions of Small Forest Songbirds
Fenitrothion Treatment Plot 258

Lac Saguay Area, Quebec
1974

Pre-spray treatment 1 Post-spray treatment 1

Family Species -5 -4 -3 -2 -1 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. ave.

Tetraonidae Ruffed Grouse 0 0 3 0 0 1 3 0 0 0 0 1

Scolopacidae American Woodcock 3 0 0 0 0 1 0 0 3 0 0 1

Columbidae ¥.ourning Dove 0 0 0 0 6 1 0 0 0 0 0 0

Apodidae. Chiml'l.ey Swift 0 0 0 0 3 1 0 0 0 0 3 1

Alcedin1dae Belted Kingfisher 0 0 6 0 0 1 0 0 0 0 0 0
I::

Picidae Yellow-shafted.
Flicker 0 0 0 18 3 4 6 6 6 3 3 5

Yellow-bellied
Sapsucker 36 0 6 12 6 12 12 0 6 6 0 5

Downy Woodpecker 0 0 0 12 15 5 0 12 12 12 12 10
Hairy ~oodpecker 0 0 0 12 0 2 0 0 0 0 0 0

Tyrannidae Eastern Kingbird 0 0 0 0 3 1 0 0 0 0 0 0
Least Flycatcher 0 0 0 0 12 2 0 0 21 0 6 5

Hirundinidae Tree Swallow 0 0 0 0 0 0 0 0 0 0 3 1
Cliff Swallow 0 0 0 3 0 1 0 0 0 0 0 1

Corvidae Blue Jay 0 0 9 18 12 8 9 0 9 3 3 5
Common Raven 0 0 0 0 0 0 6 0 0 0 0 1
C01I\l'llOn Crow 0 0 0 6 0 1 0 0 0 0 3 1

Par1dae Black-capped 21 0 15 18 9 0 12 0 9 3 0 5
Chickadee

Sit t 1du Red-breasted 0 0 0 0 6 1 0 0 0 0 0 0
Nuthatch



Table II (Cont'd)

Pre-spray treatment I Post-spray treatment I

F_ly Species -5 -4 -3 -2 -1 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. , ave.

Certh11dae Brown Creeper 0 0 3 6 6 3 0 0 0 0 0 0

Troglodytidae Winter Wren 6 0 18 18 0 8 0 0 0 0 0 0

Mimidae Catbird 0 0 0 0 3 1 0 0 0 0 0 0
Brown Thrasher 0 0 0 0 0 0 3 0 0 0 0 1

Turdidae American Robin 21 27 39 24 36 29 12 12 36 15 24 20
Wood Thrush 0 0 0 0 0 0 0 3 6 0 0 2
Hermit Thrush 12 0 6 12 21 10 3 24 21 6 3 11
Veery 0 0 0 0 0 0 0 0 0 G 0 1

Sylviidae Golden-crowned 6 0 12 15 6 8 0 0 12 6 0 4
Kinglet I::;

Ruby-crowned 57 12 39 87 54 50 72 21 36 15 27 29
Kinglet

Vireonidae Solitary Vireo 0 0 3 3 6 2 12 0 0 0 3 3

Parulidae Black and White 0 0 3 0 6 2 0 0 0 0 0 0
Warbler

Tennessee Warbler 0 0 0 0 3 1 0 0 0 0 0 0
Nashville Warbler 0 0 0 6 6 2 0 0 0 0 6 1
Magnolia Warbler 0 0 0 0 9 2 0 0 0 0 6 1
Cape May Warbler 0 0 0 0 0 0 0 0 6 0 0 1
Black-throated Blue 0 0 0 6 6 2 0 0 12 12 12 7
~Tarbler

Myrtle ~larbler 15 0 9 0 12 7 9 0 12 0 0 4
Black-throated Green 0 0 0 0 0 0 6 0 6 0 0 2
Warbler

Blackburnian Warbler 0 0 0 0 0 0 0 0 0 0 6 1
Chestnut-sided 0 0 3 0 0 1 0 0 0 0 0 0
Warbler

Bay-breasted Warbler 0 0 0 0 6 1 0 0 0 0 0 0
Ovenbird 0 0 30 52 66 30 33 36 60 30 48 41



Table II(Cont1d)

Pre-spray treatment 1 Post-spray treatment 1

Family Species -5 -4 3 -2 -1 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. a...

Icteridae Common Grackle 3 0 0 0 0 1 3 0 0 0 0 1
Brown-headed

Cowbird 6 0 12 0 18 7 0 0 9 12 12 7

Fr1n81ll1dae Rose-breasted
Grosbeak 0 0 0 0 9 2 84 18 30 12 18 32

Evening Grosbeak 18 12 54 9 15 22 30 6 24 30 27 23
Purple Finch 6 0 0 18 15 8 3 6 30 12 6 11
Slate-coloured

Junco 12 0 12 33 30 17 6 0 12 6 12 7
Chipping Sparrow 0 0 0 6 6 2 0 0 0 0 3 1
White-crowned

Sparrow 6 0 6 0 0 2 0 0 0 0 6 1
White-throated ....

w
Sparrow 72 48 72 76 102 74 36 51 36 18 24 33 I

Song Sparrow 24 9 27 21 24 21 18 0 0 12 12 8
Unidentified Species 0 0 3 0 30 7 0 12 24 18 6 12

Totals 324 108 390 491 570 377 378 207 438 234 294 235
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Table III

Populations of Small Forest Songbirds
Fenitrothion Treatment Block 259

Lac Allard Area, Quebec
1974

Pre-spray treatment 1 Post-sp~.y treatment 1

Family Species -4 -3 -2 -1 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. ave

Tet!'aonidae Ruffed Grouse 0 0 0 3 1 0 0 0 0 6 1

Apodidae Chimney Swif t 0 0 0 0 0 0 0 0 0 0 0

Alcedinidae Belted Kingfisher 0 0 0 6 2 0 0 0 12 6 4

Picidee Yellow-shafted Flicker 12 0 9 12 8 6 21 0 6 0 7
Yellow-bellied Sapsucker 6 6 0 3 4 0 9 0 6 0 3 "'Downy 'Woodpecker 0 0 0 0 0 0 0 3 0 6 2

..
Black-backed Three-toed

Woodpecker 0 0 0 0 0 0 0 0 0 0 0

Tyrannidae Eastern Kingbird 0 0 0 0 0 a 0 0 0 0 0
Great-crested Flycatcher 0 0 0 0 0 0 0 0 0 0 0
Least Flycatcher 0 0 0 0 0 0 6 0 0 0 0
Olive-sided Flycatcher 0 0 0 0 0 3 0 0 0 0 1

Hirundin1dae Tree Swallow 0 0 12 0 3 0 24 65 0 0 18

Corvidae Blue Jay 6 0 15 3 6 6 0 0 0 12 4
Common Crow 0 0 0 0 0 0 0 0 0 0 0

Paridae Black-capped Chickadee 15 24 24 21 21 6 0 12 12 18 10
Boreal Chickadee 0 0 0 0 0 0 0 0 0 0 0

Sittidae Red-breasted Nuthatch 0 0 0 0 0 0 0 0 3 3 1

Certhiidae Brown Creeper 0 0 0 0 0 0 0 0 3 0 1



Table III (Cont1d)

Pre-spray treatment 1 Poet-sptay treatment 1

Family Species -4 -3 -2 -1 Daily + 0 + 1 + 2 + 3 + 4 Da11y
ave. ave.

Troglodytidae Winter t-lren 0 12 12 24 12 12 12 18 24 18 17

Turdidae American Robin 6 12 18 18 14 6 3 12 6 6 7
Wood Thrush 0 0 0 0 0 0 0 0 0 6 1
Hermit Thrush 0 0 0 0 0 0 0 18 6 6 6
Swainson's Thrush 12 18 18 0 12 0 0 0 0 0 0
Veery 0 0 0 0 0 0 0 0 3 0 1

Sylviidae Golden-crowned Kinglet 3 0 3 0 2 6 0 0 0 6 2
Ruby-crowned Kinglet 45 24 51 48 42 47 27 12 6 21 23

Bombycillidae Cedar Waxwing 0 0 0 0 0 0 0 0 0 0 0 I

....
Vireonidae Solitary Vireo 0 0 0 0 0 24 6 0 0 0 6 '"

Red-eyed Vireo 0 0 0 0 0 0 0 0 0 0 0
I

Philadelphia Vireo 0 0 0 0 0 0 0 0 0 0 0

Parulidae Black and white Warbler 0 0 0 0 0 3 0 0 6 6 3
Tennessee Warbler 0 0 0 0 0 0 0 0 0 0 0
Nashville Warbler 0 0 18 6 6 0 18 0 72 48 28
Parula Warbler 0 0 0 0 0 0 0 0 0 0 0
Magnolia Warbler 0 0 0 0 0 0 0 0 0 0 0
Cape May Warbler 0 0 0 0 0 0 0 6 0 0 1
Black-throated Blue
Warbler 0 0 0 0 0 0 0 0 0 0 0

Myrtle Warbler 0 0 0 0 0 0 0 42 24 15 16
Black-throated Green

Warbler 0 0 0 0 0 0 0 0 0 0 0
Blackburnian Warbler 0 0 0 0 0 18 0 0 0 0 4
Chestnut-sided Warbler 0 0 0 0 0 0 0 0 0 0 0
Bay-breasted Warbler 0 0 0 0 0 0 0 0 6 0 1
Blackpoll Warbler 0 0 0 0 0 0 0 0 0 0 0
Ovenbird 0 0 0 6 2 6 6 24 6 24 13
Northern Water thrush 0 0 0 0 0 0 6 0 6 0 2
Yellowthroat 0 0 0 0 0 0 6 24 12 24 13



T8ble III (Cont' d)

-------- Pre-spray treatment 1 Post:spray treatment 1

""ami v Species -4 -3 -2 -1 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. ave.

Canad; warble:.: 0 0 0 0 0 0 0 0 0 0 0
Amedcar. Redstart 0 0 0 0 0 0 0 0 0 0 0

Icuridae Red-winged alackbird 18 18 15 42 23 18 36 30 21 18 25
Baltimore Oriole 0 0 0 0 0 0 0 0 0 0 0
Common Grackle 0 3 3 0 2 0 0 0 0 0 0
Brown-headed Cowbird 0 0 6 0 2 6 0 0 0 0 1

Fringillidae Ro.e-breasted Grosbeak 0 0 0 0 0 6 12 6 6 6 7
Evening Grosbeak 18 75 0 30 31 12 6 6 12 51 17
Purple Finch 6 6 12 12 9 6 6 6 6 12 7
American Goldfinch 0 0 0 0 0 0 0 0 0 0 0
Slate-coloured Junco 0 0 0 0 0 0 0 0 0 3 1 ,..
White-throated Sparrow 27 42 30 33 33 9 51 39 51 36 37 '"
Swamp Sparrow 0 0 0 24 6 18 33 18 6 33 22
Song Sparrow 0 0 9 6 4 0 0 6 0 3 2

Uniden tified Species 0 0 0 0 0 3 0 3 0 3 2

Totals 165 237 255 297 239 221 228 350 321 396 315



Table -,

Populacions of Small Forest Songbirds
Feni~ro:h1on Treatment Block 261

:a }~caza Area, Quebec
1974

--- - Pre-spray treatment 1 Poet-spray treatment 1

rami!;. Species -.='i -4 -3 -2 -1 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. ave.

--
Tetl'aon1dae Ruffed Grouse 6 6 6 6 6 6 6 6 6 6 6 6

Scolopaciriae American Woodcock 0 0 0 0 0 0 0 0 0 0 0 0

Caprimulgidae Common Nighthawk 0 0 0 0 0 0 0 0 0 0 0 0

Alcedin1dae Belted Kingfisher 0 0 0 0 6 1 0 3 0 0 0 1
>-

Pic1du Yellow-shafted "
Flicker 0 6 6 0 6 4 0 6 0 12 0 4

Yellow-bellied
Sapsucker 0 0 0 0 0 0 0 6 0 0 0 1

Hairy Woodpecker 0 0 0 0 0 0 0 0 0 0 3 1
Downy Woodpecker 0 0 0 0 0 0 0 6 0 0 6 2

Tyrannidae Eastern Phoebe 0 0 0 0 0 0 0 0 0 0 0 0
Least Flycatcher 0 0 0 0 6 1 6 0 6 0 6 4
Eastern Wood Pewee 0 0 0 0 0 0 0 0 0 0 0 0
Olive-sided Flycatcher 0 0 0 0 6 1 0 0 0 0 0 0

Corvidae Blue Jay 0 0 0 0 6 1 0 0 6 6 6 4
Common Raven 0 0 0 0 0 0 0 0 0 0 0 0
Common Crow 0 0 3 6 0 2 3 0 0 0 0 1

Paridae Black-capped Chickadee 6 30 6 0 12 11 0 18 24 24 30 19

Troglodytidae Winter Wren 12 6 24 6 6 11 12 12 18 12 6 12



--
'I'able n' (Cont'd)

Pre-spray treatment 1 Post-spray treatment 1

a.c.... l'! Species -5 4 -3 -2 -1 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. aw.- -

"fimid 81! Catbird 0 0 0 0 0 0 6 0 0 0 0 1
Brown Th rashe r 0 0 0 0 0 0 0 0 0 0 0 0

Tu:.-d1da... American Robin 6 12 12 0 0 6 6 6 12 6 21 10
Wood Thrush 0 0 0 0 6 1 6 6 6 12 0 6
Hermit Thrush 0 0 0 0 6 1 0 12 12 6 0 6
Swa1nson's Thrush 0 0 0 0 0 0 0 0 0 0 0 0
Veery 0 0 0 0 0 0 0 12 6 18 24 12

Sylviidae Ruby-crowned Kinglet 18 18 48 36 42 32 18 12 30 30 18 22

Vireonidae Solitary Vireo 0 0 0 0 0 0 0 0 0 0 0 0 ,
Red-eyed Vireo 6 6 0 0 6 4 6 12 6 6 6 7 ,.,

'"
Parul1dae

,
Black and White

Warbler 0 0 0 6 18 5 6 0 24 18 6 11
Tennessee Warbler 0 0 0 0 0 0 0 0 0 0 0 0
Nashville Warbler 0 0 0 6 12 4 30 54 48 54 54 48
Yellow- Warbler 0 0 0 0 0 0 0 0 0 0 0 0
Magnolia Warbler 0 0 0 0 0 0 0 6 0 0 6 2
Cape Hay Warbler 0 0 0 0 0 0 0 0 0 6 6 2
Black-throated Blue
Warbler 0 0 0 0 0 0 0 0 0 0 6 1
Myrtle Warbler 0 0 0 0 0 0 0 6 6 0 6 4
Black-throated Green
Warbler 0 0 0 0 6 1 0 6 6 6 6 5

Blackburnian Warbler 0 0 0 0 0 0 0 0 0 0 0 0
Chestnut-sided Warbler 0 0 0 0 0 0 0 6 0 0 0 1
Bay-breasted Warbler 0 0 0 0 0 0 0 0 0 0 0 0



Table IV (Cont'd)

Pre· spray treatment 1 Post-s )ray t raatment 1
Fcmdly Species

-5 -4 -3 -2 -1 Daily +() +1 +2 +3 +4 Daily
ave. aV.8.,

Parulidae Blackpoll Warbler 0 0 0 0 0 0 0 0 0 .0 0 0
(Cont'd) Ovenbird 0 0 0 0 36 7 18 42 36 48 36 36

Mourning Warbler 0 0 0 0 0 0 0 0 0 0 0 0
Yellowthroat 0 0 0 0 0 0 0 0 0 6 6 2
Canada Warbler 0 0 0 0 0 0 0 0 6 0 0 1
American Redstart 0 0 0 0 0 0 0 0 0 0 0 0

I

Frlngillidae Red-breasted 0 0 0 0 0 0 18 24 24 12 30 22
,...
'"Grosbeak I

Evening Grosbeak 0 0 0 0 0 0 0 0 6 0 30 7
Vesper Sparrow 0 0 0 0 0 0 0 0 0 0 0 0
Slate-coloured Junco 24 33 42 36 60 39 6 6 0 0 0 2
Chipping Sparrow 0 0 0 0 0 0 0 0 6 6 6 4
White-tht:oated ill 108 69 81 120 98 120 78 84 90 69 88

Sparrow
Fox Sparrow 6 0 0 0 0 1 0 0 0 0 0 0
Song Sparrow 12 24 18 12 6 14 12 12 18 12 24 16

Unidentified Species 0 0 0 0 0 0 0 0 0 0 0 0

Totals 207 249 240 195 360 250 258 357 222 384 423 329



-
Table V

Populations of Small Forest Songbirds
Lac Chaud Control Plot

La Macaz8 Area, Quebec
1974

Pre-s~ray treatment 2 Post-spray treatment 2

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

Tetraonidae Ruffed Grouse 0 0 6 0 0 1 0 3 0 0 0 1

Scolopacidae American Woodcock 0 0 0 0 0 0 0 0 0 0 3 1

?1cidae Yellow-shafted
Flicker 6 0 6 0 6 4 3 0 0 0 0 1

Yellow-bellied I

Sapsucker 0 6 0 0 0 1 0 0 0 0 0 0 N

Hairy Woodpecker 0 0 0 0 6 1 0 0 0 0 0 0 0

Downy Woodpecker 0 0 0 6 0 1 0 0 0 0 0 0 I

Tyrannidae Eastern Phoehe 0 0 0 0 0 0 0 0 0 0 0 0
Least Flycatcher 66 42 60 54 48 54 72 66 48 54 42 56
Eastern Wood Pewee 0 0 0 0 0 0 0 12 6 12 12 5

Hirundin1dae Tree Swallow 0 0 0 0 0 0 0 0 0 0 0 0
Barn Swallow 0 0 0 0 0 0 0 0 0 0 0 0

Conridae Blue Jay 12 0 12 0 0 5 12 6 6 6 6 7
Common Crow 0 0 0 0 0 0 0 0 0 0 0 0
Common Raven 0 0 0 0 0 0 0 0 0 0 0 0

Faridse Black-capped Chickadee 12 27 0 q 27 15 36 6 18 0 0 12
Boreal Chickadee 0 0 0 0 0 0 0 0 0 0 0 0

51tt1dae Red-breasted Nuthatch 0 0 0 0 0 0 3 0 0 0 0 1

Cet'thiidae Brown Creeper 0 0 0 0 0 0 0 0 0 0 0 0

Troglodytidae Winter Wren 18 18 18 24 24 20 6 )0 30 12 6 17



Table V (Cont'd)

Pre~spray treatment 2 Post-spray treatment 2

Family Species -5 -4 -3 -2 -1 Daily + 1 + 2 + 3 + 4 + 5 Daily
ave. ave.

Mimidae Brown Thrasher a a a a a a a a a a a a

Tut'didae American Robin 24 24 9 9 21 17 12 33 12 24 6 17
Wood Thrush a 6 a 6 6 4 a 6 a a a 1
Hermit Thrush a 6 12 6 a 5 a 6 a 12 0 4
Swaiusoo's Thrush a a a a a a 0 a a 0 a 0
Veery 36 24 12 6 6 17 21 36 21 12 18 22

Sylv11dae Golden-crowned Kinglet a 0 a a 0 0 0 0 0 0 0 0
Ruby-crowned Kinglet 36 24 12 6 6 17 0 0 6 0 0 1

Vireonidae Solitary Vireo 0 0 6 0 0 1 0 0 0 0 0 0
Red-eyed Vireo 0 0 0 0 0 0 24 24 36 54 24 32 '"Philadelphia Vireo a 0 0 0 0 0 0 0 0 0 6 1

....
Warbling Vireo 0 0 0 a 6 1 a a 0 0 0 0

,

Parulidae Black and White Warbler 6 0 18 6 12 8 6 18 18 36 30 22
Tennessee Warbler 0 0 0 6 0 1 0 6 0 0 0 1
Nashville Warbler 0 0 0 0 0 0 0 0 0 0 0 0
Yellow Warbler 0 0 0 0 0 0 0 0 a 0 0 0
Magnolia Warbler 6 0 0 0 a 1 a a 0 0 0 a
Cape May Warbler 6 6 0 0 6 4 6 0 0 a 0 1
Black-throated Blue

Warbler 48 42 42 0 42 35 54 18 54 48 36 42
Myrtle Warbler 6 a 0 a a 1 a a a 0 0 0
Black-throated Green
Warbler 24 30 30 30 18 26 12 12 18 6 18 13

Blackburnian Warbler 6 0 0 a 12 4 24 18 6 a 0 10
Chestnut-sided
Warbler 114 96 90 84 78 92 96 54 66 60 30 61

Bay-breasted Warbler 0 0 0 0 0 0 0 0 0 0 0 0
Blackpoll Warbler 0 a 0 12 6 4 36 24 12 12 0 17
Prairie Warbler 0 0 12 0 0 2 0 0 0 0 0 0
Ovenbird 108 66 60 45 90 74 72 54 48 48 30 50
Northern Waterthruah 0 a 0 0 0 0 6 0 0 0 0 1



Table V (Cont'd)

Pre-spray treatment 2 Post-spray treatment 2

family Species -5 -4 -3 -2 -1 Daily + 1 + 2 + 3 + 4 + 5 Daily
ave. ave.

Parul1dae Mourning 'Warbler 6 0 6 18 0 6 0 6 0 18 24 10
'Cant I",) Yellowthroat 0 0 0 0 0 0 0 6 0 0 0 1

Canada Harbler 6 6 12 12 18 11 6 6 18 0 6 7
American Redstart 18 12 24 15 9 16 12 15 2l 18 24 18

Icteridae Red-winged Blackbird 0 Co 0 0 0 0 0 0 0 0 6 1
Baltimore Oriole 0 0 0 0 0 0 0 0 0 0 0 0
Common Grackle 0 6 0 0 0 1 0 0 0 0 0 0
Brawn-headed Cowbird 0 6 0 9 12 5 6 0 0 0 0 1

Fringillidae Rose-breasted Grosbeak 30 60 30 24 24 34 24 27 18 6 12 17
Evening Grosbeak 12 0 24 24 6 13 6 6 6 0 0 4
Purple Finch 6 6 27 12 12 13 6 0 0 0 0 1 '"
American Goldfinch 0 0 6 0 0 1 0 0 0 0 0 0 '"
Slate-coloured Junco 0 0 0 0 0 0 0 0 6 0 0 1

I

Chipping Sparrow 0 0 0 0 0 0 0 0 0 0 0 0
White-crowned Sparrow 0 0 0 0 0 0 0 0 0 0 0 0
White-throated

Sparrow 39 48 36 42 36 40 48 24 24 30 U 28
Unidentified Species 0 0 6 0 0 1 0 0 0 0 6 1

Totall 645 561 582 465 531 567 609 522 498 468 357 491



Table VI

Populations of Small Fo~est Songbirds
Fenitrothion Treatment Plot 258

Lac Saguay Area, Quebec
1974

Pre-spray treatment 2 Post-spray treatment 2

Family Species -6 -5 -4 -3 -2 Daily • 1 • 2 • 3 • 4 oa11y
ave. ave.

Tetraonidae Ruffed Grouse 0 0 0 6 3 2 3 6 0 0 2

Apodidae Chimey S"'!ft 0 0 0 0 0 0 0 0 0 3 1

Trochilidae Ruby-throated
Hummingbird 0 3 3 0 0 1 0 0 0 0 0

Picidae Yellow-shafted '"Woodpecker 6 0 0 3 0 2 0 0 0 0 0 w

Yellow-bellied I

Sapsucker 0 0 0 0 0 0 6 3 0 0 2
Hairy Woodpecker 6 0 0 0 0 1 0 0 0 0 0

Tyrannidae Least Flycatcher 12 12 18 30 18 18 12 12 12 18 14
Eastern Wood Pewee 0 0 0 0 0 0 0 12 12 12 9

H1rundin1dae Bam Swallow 0 0 0 0 0 0 0 0 3 0 1

Corvidae Blue Jay 3 6 3 12 0 5 0 0 0 6 2

Psr1dae Black-capped Chickadee 12 6 0 9 0 5 6 0 0 6 3

Sittidae Red-breasted Nuthatch 6 6 0 6 6 5 0 6 0 0 2

Troglodyt1dae Winter Wren 6 0 0 0 0 1 6 6 0 0 3

Turdidae American Robin 15 27 15 J.8 21 19 9 9 0 6 6
Wood Thru8h 6 0 0 6 18 6 6 12 0 18 9
Hermit !1lruah 0 0 0 6 0 1 0 0 0 3 1
Swaineon's Thrush 0 0 0 3 3 1 0 0 0 0 0



Table VI (Contld)

Pre-spray treatment 2 Post-spray treatment 2

Fami:';- Species -6 -5 -4 -3 -2 Daily + 1 + 2 + 3 + 4 Daily
ave. ave.

Turdidae Veery 21 3 21 21 12 12 15 42 12 47 29
(Coned~

Sylviidae Ruby-crowned Kinglet 0 0 0 0 6 1 0 24 0 0 6

Bombycillidae Cedar Waxwing 0 0 0 0 0 0 0 3 6 0 2

Vireonidae Red-eyed Vireo 0 0 0 6 36 8 24 24 18 30 24

Paru11dae Black and White
Warbler 0 6 18 12 6 8 0 0 0 6 2

Tennessee Warbler 0 0 0 0 0 0 0 0 0 6 2
Nashville Warbler 6 0 6 12 6 6 0 3 0 6 2 I

Parula Warbler 0 0 0 0 0 0 6 0 12 12 8 IV

Magnolia Warbler 12 0 12 3 18 9 0 0 12 30 11
..

Cape May Warbler 18 18 18 6 18 16 12 6 0 12 8
Black-throated Blue

Warbler 18 45 18 24 12 23 12 18 18 36 21
Myrtle Warbler 21 15 6 9 6 11 0 6 0 0 2
Black-throated Green

Warbler 24 12 0 0 0 7 6 12 12 18 9
Blackburn1an Warbler 0 0 0 0 0 0 0 0 0 24 6
Chestnut-sided Warbler 30 30 18 18 30 2S 39 30 18 42 32
Bay-breaated Warbler 18 6 0 0 3 5 0 0 0 0 0
Blackpoll Warbler 3 0 0 0 0 1 0 0 0 0 0
Ovenbird 51 S7 48 66 72 S9 84 90 S4 66 74
Northern Waterthrush 0 0 0 0 0 0 0 0 6 0 2
Mourning Warbler 0 0 0 0 6 1 18 12 0 0 8
Yellowthroat 0 6 0 9 0 3 6 21 6 0 8
Canada Warbler 0 0 0 6 6 2 0 12 0 0 3
American Redstart 24 18 0 0 0 8 12 9 6 3 8

Icteridae Baltimore Oriole 6 6 0 0 0 2 0 0 0 0 0
Brown-headed Cowbird 24 12 24 18 12 18 12 6 6 6 8



Table VI (Cont'd)

Pre-@pray treatment 2 Post-spray treatment 2

r_1y Species -6 -5 -4 -3 -2 Daily + 1 + 2 + 3 + 4 Daily
ave. ave.

lringil1idae Rose-breasted Grosbeak 36 27 6 24 6 20 9 18 6 15 12
Evening Gro.besk 12 3 0 18 3 7 18 9 3 6 9
Purple Finch 0 0 0 6 0 1 0 6 0 6 3
American Goldfinch 0 0 0 0 0 0 6 9 0 6 4
Chipping Sparrow 0 0 0 0 0 0 6 6 0 12 6
White-throated

Sparrow 18 9 27 24 21 20 3 12 9 39 16
Song SparroW' 27 18 18 9 18 18 6 6 6 12 8

Unidentified Species 6 18 3 9 0 7 6 6 0 9 5

Totals 447 369 282 399 366 378 348 456 237 521 391 I

'"'"I





~ - - -
Table VIJ. (Cont'd)

Pre-gpray treatment 2 Post-spray treatment 2

atn:.:.. ... Species -8 -7 -5 -4 -3 Daily + 1 + 2 + 4 + 5 Daily
ave. ave.

Troglooy":!dae Winter .,'ren 0 18 12 0 18 10 18 12 0 24 14

.....1:' ic.ae Amet'ican Robin 15 6 3 0 0 5 12 18 6 12 12
Wood Thru8h 0 0 6 6 6 4 0 0 0 0 0
Hermit Thrush 0 0 0 0 0 0 0 0 0 0 0
Swainson's Thrush 0 0 6 0 0 1 0 12 6 0 5
Veery 12 18 21 18 6 15 6 12 6 0 6

Syl"11d.ae Golden-crowned K1ngl~t 0 0 0 0 0 0 6 18 0 0 6
Ruby-crowned Kinglet 45 10 39 36 30 32 48 30 24 36 35

Borebyci. l1dae Cedar Waxwing 0 0 0 0 0 0 6 0 6 6 5

Vireonidae Solitary Vireo 0 0 0 0 0 0 0 0 0 0 0
~

~

Red-eyed Vireo 0 0 0 6 0 1 0 6 6 12 6
Philadelphia Vireo 0 0 0 0 0 0 6 6 0 0 3

Paru!:!'dae Black and white Warbler 6 0 0 0 0 1 0 12 0 0 3
Tennessee warbler 30 54 36 42 60 44 42 30 18 18 27
Nashville Warbler 12 24 30 12 42 24 60 42 6 12 26
Parula Warbler 0 0 0 0 0 0 0 0 0 12 3.
Magnolia Warbler 18 24 42 6 12 210 12 0 15 9
Cape ~AY Warbler 45 15 24 12 54 30 36 72 18 12 35
Black-throated Blue

Warbler 0 0 0 0 0 0 0 0 6 0 2
Myrtle Warbler 66 12 12 12 6 22 21 15 0 0 9
Black-throated Green

Warbler 0 0 0 0 12 2 12 6 0 0 5
Blackburnian Warbler 0 3 0 0 6 2 0 12 0 0 3
Chestnut-sided warbler 0 6 12 12 12 8 6 6 15 18 11
Bay-breasted Warbler 6 18 6 12 60 20 30 54 0 0 21
Blackpol1 Warbler 0 0 0 0 6 1 0 0 0 0 0
Ovenbird 6 18 12 18 18 14 18 30 18 32 25
Northern Waterthrush 0 12 18 18 18 13 12 6 12 6 9



-
,. 'le VI! (Cont'd)

Pre-spray treatment 2 Post-spray treatment 2

FamJ..l.. ... Species -8 -7 -5 -4 -3 Da11y + 1 + 2 + 4 + 5 Da11y
ave. ave.

Par;.1lidae Yellowthroat 0 12 27 12 24 15 24 18 12 15 17
(Cent'e) Canada Warbler 0 6 0 6 18 6 0 12 0 3 4

American Redstart 0 0 6 0 0 1 0 0 0 0 0

Icteri.iae Red-winged Blackbird 12 15 42 30 21 24 30 36 12 48 32
Baltimore Oriole 0 0 0 0 0 0 0 0 0 6 2
Common Grackle 0 0 3 0 0 1 0 0 3 0 1
Brown-headed Cowbird 3 0 0 12 12 5 0 6 0 0 2

Fr1ngill1dae Rose-breasted Grosbeak 12 18 12 9 18 14 24 24 12 12 18
Evening Grosbeak 21 18 12 15 15 16 12 18 6 18 14
Purple Finch 0 0 6 0 6 2 30 27 0 18 19
American Goldfinch 0 0 12 0 0 2 0 0 0 0 0 I

Slate-coloured Junco 0 0 0 0 0 0 6 6 0 0 3 IV.,
White-throated Sparrow 24 0 15 18 18 15 30 18 27 27 26 ,
Swamp Sparrow 18 33 15 24 24 23 12 12 0 6 8
Song Sparrow 0 0 0 24 12 7 12 24 6 6 12

Unidentified Species 0 0 0 3 0 1 12 6 0 0 5

Totals 357 352 441 381 555 417 585 741 261 413 500



Table VIII

Populations of Small Forest Songbirds
Fenitrothion Treatment Block 261

La Macaza Area, Quebec.
1974

- -

Pre-spray treatment 2 Post-spray treatment 2
Family Species

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

--- ave. ave·

Tetraon1dae Ruffed Grouse 6 3 0 0 0 2 3 0 0 0 0 1

Scolopac.idae American Woodcock 3 0 0 0 0 1 0 0 0 0 0 0

Caprimulgidae Common Nighthawk 0 0 0 0 0 0 6 0 0 0 0 1

Alcedinidae Belted Kingfisher 0 0 0 0 0 0 0 0 0 3 0 1
'"'"Picidae Yellow-shafted Flicker 0 0 0 0 0 0 0 0 0 0 0 0 I

Yellow-bellied 0 0 0 0 0 0 0 0 6 0 0 1
Sapsucker

Hairy Woodpecker 0 0 0 0 0 0 0 0 0 0 0 0
Downy Woodpecker 0 0 0 0 0 0 0 0 0 0 0 0

Tyrannidae Eastern Phoebe 6 6 6 6 6 6 0 6 6 6 0 4
Least Flycatcher 6 18 18 30 24 19 6 24 0 18 24 14
Eastern Wood Pewee 0 0 0 0 6 1 0 6 6 6 6 4
Olive-sided Flycatcher 0 0 0 0 0 0 0 0 0 0 0 0

Corvidae Blue Jay 0 0 0 0 0 0 0 0 0 0 0 0
Common Raven 0 3 0 0 0 1 0 0 0 0 0 0
Common Crow 0 0 0 0 0 0 0 0 0 0 0 0

Paridae Black-capped Chickadee 0 0 12 6 0 4 0 0 0 0 0 0

Troglodytidae Winter Wren 6 0 0 0 0 1 0 0 0 6 0 1



Table VIII (Cont'd)

-

Pre- .'lpray treatment 2 Post-spray treatment 2
Family Species

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

""" ave.

Mimidae Catbird 6 0 0 6 6 4 6 18 0 0 6 6
Brown Thrasher 0 0 0 0 0 0 0 0 0 ·0 0 0

Turd1dae American Robin 24 6 0 6 0 7 12 0 6 6 12 7
Wood Thrush 0 18 12 6 6 8 0 6 6 6 6 5
Hermit Thrush 6 12 6 0 0 5 12 6 0 0 0 4
Swainson's Thrush 0 6 0 0 0 1 0 0 6 6 6 4 I

Veery 42 24 54 24 18 32 54 24 36 54 42 42 w
0

Sylviidae Ruby-crowned Kinglet 0 0 0 0 0 0 0 0 0 0 0 0
I

V1reon1dae Solitary Vireo 6 12 24 12 30 17 6 12 18 18 6 12
Red-eyed Vireo 18 6 6 12 12 11 12 18 36 24 18 22

Parul1dae Black and White 18 24 18 18 6 17 6 6 6 12 6 7
Warbler

Tennessee Warbler 72 54 24 12 12 35 0 0 0 0 0 0
Nashville Warbler 36 18 30 12 12 22 18 6 6 12 0 8
Yellow Warbler 0 6 0 0 0 1 0 0 0 0 0 0
Magnolia Warbler 6 6 0 6 0 4 0 0 0 0 0 0
Cape May Warbler 0 0 0 0 0 0 6 0 0 0 0 1
Black-throated Blue 0 6 12 30 24 14 0 6 18 12 12 10

Warbler
Myrtle Warbler 6 6 0 6 0 4 0 0 0 0 0 0
Black-throated Green 0 0 0 0 0 0 0 6 0 0 0 1

Warbler
Blackburnian Warbler 0 0 6 0 0 1 0 0 0 0 0 0
Chestnut-sided Warbler 66 48 42 66 72 59 42 66 36 54 36 47
Bay-breasted Warbler 0 0 0 6 0 1 0 0 0 0 0 0
Blackpoll Warbler 6 0 24 0 0 6 0 0 0 0 0 0



Table VIII (Cont'd)

Pre-sPray treatment 2 Post-a pray treatment 2

Pamllv' Species
Daily -+il +1 +2 +3 +4 Daily-5 -4 -3 -2 -1
ave. aT!.

Parul1dae Ovenbird 30 48 24 24 36 32 24 24 36 24 30 28
(Cont'd) Mourning Warbler 24 24 30 24 24 25 24 30 30 12 18 50

Yellow throat 0 12 6 6 6 6 6 6 0 6 0 4
Canada Warbler 0 0 6 0 6 2 0 6 0 6 12 5
American Redstart 36 60 24 30 54 41 6 54 60 72 24 43

Fringlllidae Rose-breas ted 24 6 24 12 24 18 0 12 24 6 0 8
Grosbeak w

"'Evening Grosbeak 6 6 0 0 6 4 0 6 0 0 15 4
Vesper Sparrow 6 0 0 0 6 2 0 0 0 0 0 0
Slate-coloured Junco 0 0 0 0 0 0 0 0 0 0 0 0
Chipping Sparrow 6 0 0 6 0 2 6 0 6 6 18 7
White-throated Sparrow 60 24 30 30 27 34 18 12 21 24 18 19
Fox Sparrow 0 0 0 0 0 0 0 0 0 0 0 0
Song Sparrow 18 12 6 12 18 13 12 6 6 24 24 14

Unidentified Species 0 0 0 6 0 1 0 0 6 6 0 2

Totals 549 474 444 414 441 464 285 366 381 429 339 360



Table IX

Populations of Small Forest Songbirds
Fenitrothion Treatment Block 260

La Macaza Area. Quebec.
1974

Pre-spray Post-spray

Family Species -4 -3 2 -1 -0 Daily + 1 + 2 + 3 + 4 + 5 Daily
ave. Bve.

Tetraonidae Ruffed Grouse 0 0 3 0 0 1 0 0 0 0 0 0

T·rochl1idae Ruby-throated
Hummingbird 3 0 0 0 0 1 0 0 0 0 0 0

Picidae Yellow-shafted Flicker 6 0 0 0 0 1 6 0 0 6 0 2
Yellow-bellied Saps- I

ucker 0 0 0 0 0 0 6 0 0 0 0 1 w
Hairy Woodpecker 0 0 0 0 6 1 0 0 0 0 0 0 '"

Tyrannidae Yellow-bellied
Flycatcher 0 0 0 0 0 0 6 0 0 0 0 1

Least Flycatcher 6 12 0 6 12 7 6 6 12 6 24 11
Eastern Wood Pewee 0 0 0 6 0 1 0 0 0 0 0 0
Olive-sided Flycatcher 6 0 0 0 0 1 0 0 0 6 0 1

Hirundinidae Tree Swallow 0 0 0 0 0 0 0 0 0 0 6 1

Corvidae Blue Jay 0 18 12 6 15 10 24 12 0 0 18 11
Common Crow 3 0 0 0 9 2 0 0 0 0 0 0

Paridae Black-capped Chickadee 18 0 6 6 12 8 6 0 6 0 0 2

Sitt1dae Red-breasted Nuthatch 6 0 6 0 0 2 0 0 0 0 0 0

Troglodytidae Winter Wren 6 6 12 6 6 7 6 0 6 6 6 5

Mimidae Catbird 0 6 0 0 0 1 0 0 0 0 0 0



Table IX (Cootld)

Family Species -4 -3 -2 -1 -0 Daily + 1 + 2 + 3 + 4 + 5 Daily
ave. ave.

Turdidae American Robin 0 6 6 0 6 4 12 6 6 0 0 5
Wood Thrush 0 0 0 0 0 0 0 0 6 0 0 1
Hermit Thrush 0 0 6 12 6 5 6 12 6 6 6 7
Veery 12 24 12 36 42 25 36 18 42 24 0 24

Sylviidae Ruby-crowned Kinglet 36 24 30 24 30 29 18 18 12 12 18 16

Vireonidae SoU tary Vireo 0 6 6 6 6 5 6 6 6 0 0 4
Red-eyed Vireo 0 0 0 0 0 0 0 0 0 6 6 2

Paru1idae Black and white
Warbler 6 12 18 0 6 8 0 0 6 12 0 4

Tennessee Warbler 96 96 114 114 120 108 42 54 60 66 36 52 w
Nashville Warbler 12 12 12 6 18 12 24 18 24 18 30 23

w

Magnolia Warbler 6 6 0 0 0 2 0 0 0 0 0 0
C~pe May Warbler 6 0 0 48 24 16 30 18 24 18 48 28
Black-throated Warbler 0 0 0 0 0 0 0 0 0 0 6 1
Blackburnian Wsrbler 6 0 0 0 0 1 0 0 0 6 0 1
Chestnut-sided Warbler 12 30 30 30 18 24 18 30 18 18 18 20
Bay-breasted Warbler 18 6 0 0 6 6 0 0 0 0 0 0
Blackpoll Warbler 0 0 0 6 0 1 0 0 0 0 0 0
Ovenbird 24 42 18 24 24 26 30 12 36 18 30 25
Mourning Warbler 0 0 0 12 6 4 0 0 0 6 6 2
Yellowthroat 6 6 6 0 12 6 0 6 6 6 6 5
Canada Warbler 6 0 12 18 6 8 6 0 6 6 12 6
American Redstart 30 66 30 54 30 42 30 30 36 30 24 30

Icteridae Brown-headed Cowbird 6 0 0 0 0 1 6 0 0 0 0 1

Fringillidae Rose-breasted Grosbeak 6 6 0 6 6 5 6 0 0 0 0 1
Evening Grosbeak 0 9 6 12 6 7 12 18 12 12 24 16
Purple Finch 6 0 0 0 6 2 0 12 0 6 0 4
Slate-coloured Junco 0 0 6 0 0 1 0 0 0 0 0 0
White-throated Sparrow 24 18 24 24 24 23 30 24 18 27 24 19
Swamp Sparrow 0 0 0 0 0 0 0 0 12 0 0 2

Totals 372 411 375 462 462 416 372 324 360 321 342 344



Table X

Populat1c~s ot-Small Forest Songbirds
Fenitrothion-ZECTRAN ~ Treatment Block 121A-I

Xont Tremblant Park Quebec
1974

Pre-spray treatment 1 Post Ipray treatment 1 (Fenitrothion)
Family Species -3 -2 -1 Daily -+{) +1 +2 +3 +4 Daily

ave. ave.

Tetraonidae Ruffed Grouse 6 0 6 4 6 6 0 6 6 5

Scolopacidae American Woodcock 6 0 0 2 0 0 0 0 0 0

Trochilidae Ruby-throated 3 0 6 3 0 0 6 6 9 4
Hummingbird

Alcedinidae Belted Kingfisher 3 0 0 1 0 0 0 0 0 0

Pic1dae Yellow-shafted 0 6 9 5 0 0 0 0 0 0
Flicker

Pileated Woodpecker 6 0 0 2 0 0 0 0 0 0
w...

Yellow-bellied I

Sapsucker 6 0 0 2 0 0 0 0 0 0

Paridae Black-capped
Chickadee 9 0 0 3 6 12 9 3 0 6

Boreal Chickadee 3 0 0 1 0 0 0 0 0 0

Sittidae Red-bres".ted
Nuthatch 6 0 0 2 0 6 0 0 6 2

Certhiidae Brown Creeper 0 0 6 2 0 0 0 0 0 0

Troglodytidae Winter Wren 12 18 18 16 12 12 6 0 12 8

Turdidae American Robin 15 27 30 24 15 42 18 18 24 23
Wood Thrush 12 6 0 6 6 6 6 3 3 3

Sylv11dsl!!: Golden-crowned
Kinglet 6 0 0 2 0 0 0 0 0 0

Ruby-crowned
Kinglet 18 4 18 14 12 18 18 18 12



Table X (Cont' d)

Pre-spray treatment I Post-spray treatment I (Fenitrothion)
Family Species

-3 -2 -1 Daily +0 +1 +2 +3 +4 Daily
ave, ave,

Vireonidae Solitary Vireo 18 30 12 20 6 12 0 0 6 5

Parulidae Black and Whi te 6 0 18 8 0 12 6 6 0 5
Warbler

Nashville Warbler 6 0 0 2 6 0 0 6 6 4
Parula Warbler 0 0 0 0 0 0 0 0 6 1
Cape May Warbler 0 0 0 0 0 0 0 12 0 2
Black-throated Blue
Warbler 0 0 0 0 0 0 6 6 6 4

Myrtle Warbler 0 12 6 6 6 24 12 12 12 13
Bay-breasted Warbler 0 0 0 0 0 0 0 0 12 2
Ovenbird 6 24 18 16 12 15 18 24 24 17

Icteridae Brown-headed 6 0 6 4 0 6 6 3 6 4 I

Cowbird w

'"I
Fringlll1dae Rose-breasted 12 6 0 6 0 0 6 12 12 5

Grosbeak
Evening Grosbeak 45 27 36 36 39 54 18 30 18 32
Purple Finch 12 6 12 10 30 12 30 6 18 19
Chipping Sparrow 0 0 6 2 6 6 0 0 0 2
White-crowned

Sparrow 0 0 0 0 0 0 0 6 0 1
White-throated

Sparrow 48 30 24 24 27 42 12 12 24 23

Totals 270 196 231 232 189 285 177 189 222 212



Table XI

Populations of Small Forest Songbirds
Fenitr0th~on-ZECTRAN~Treatment Block 121A-2

Yone Tremblant Park, Quebec
1974

-

Pre-spray ~reatment 1 Post-spray treat'DIent 1 (Fenitrothion)
:wL y :pec1es -4 -3 -2 Daily + 0 + 1 + 2 + 3 + 4 Daily

ave . ave.
.._--

Picidae Yello.....-shafted 0 0 0 0 0 8 0 0 0 2
FUcker

Yellow-bellied
Sapsucker 0 8 8 5 4 8 8 4 4 6

Hairy Woodpecker 0 0 0 0 0 0 0 0 4 1

Hirundimae Bank Swallow 0 0 0 0 24 24 8 0 16 14
w

Cot"vidae Blue Jay 0 12 4 5 0 4 0 0 8 2 '"
Common Crow 0 0 0 0 0 0 0 4 0 1 I

Paridae Black-capped 0 0 0 0 0 0 0 4 4 2
Chickadee

Boreal Chickadee 0 0 0 0 24 24 8 0 16 14

Sitt1dae Red-breasted 0 0 0 0 8 0 0 16 8 6
Nuthatch

troglodyt1dae Winter Wren 8 0 0 3 0 0 8 8 0 3

Turdidae AI!!er1c8n Robin 4 28 12 13 8 8 8 16 4 9
Wood Thrush 0 8 0 3 0 0 0 8 4 2
Swainson's Thrush 0 0 4 1 0 0 0 0 0 0

Sylviidae Ruby-crowned Kinglet 0 12 16 9 0 20 16 0 16 10

Vireonidae Solitary Vireo 0 0 16 5 8 0 0 0 0 2

Parulidae Black and "'hite 0 12 0 4 0 0 0 0 16 3
Warbler

Nashville 101arbler 0 0 8 3 0 8 0 0 12 8



Table XI (Cant I d)

---_.- ---_.
Pas-t'--spray treatment I (ie-ri-itrot-hlon)Pre- 6PlY treatment I

:8.l!'ily Species -4 -3 -2 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. ave.--- -

Parulidcl.2 ~2gnolia Warbler 0 0 0 0 0 0 0 0 8 2
(Con':: d' Cepe May Warbler 0 0 0 0 0 8 16 0 16 8

Black-throated Blue 0 0 0 0 0 0 0 0 8 2
Warbler

Myrtle Warbler 8 8 16 10 16 16 16 8 16 14
Bay-breasted 0 0 0 0 0 0 0 8 52 12

Warbler
Ovenbird 0 0 0 0 0 0 8 16 8 6

Icteridae Brown-headed Cowbird 0 0 0 0 0 8 0 0 12 4

Fringillidae Rose-breasted 0 8 0 3 0 8 0 0 0 2
Grosbeak

Evening Grosbeak 8 16 8 10 4 16 28 44 0 18
w

"Purple Finch 8 24 32 21 8 32 16 8 32 19 ,
Slate-coloured Junco 16 16 16 16 8 8 4 0 4 5
Chipping Sparrow 0 8 8 5 8 8 28 8 0 10
White-throated 28 40 20 29 20 16 0 48 8 18

Sparrow

Totals 80 200 168 149 140 224 172 200 296 206



Table XII

Populations of ~all Forest Sonabirds
Fenitrothion-ZECTRANG9 Treatment Block 121A-3

~ont Tremblant. Park Quebec
1974

.....

Family Species Pre-sot'sy treatment 1 Post-spray treatment 1 (Penitrothion)

-4 -3 -2 -1 Da11y + 0 + 1 + 2 + 3 + 4 Daily
Ave. ave.

Tetraon1dae Ruffed Grouse 0 6 6 0 3 6 6 6 0 15 7

Tcoch111dae Ruby-throated Hummingbird 0 0 00 0 0 0 0 0 3 0 1

Plc1dae Yellow-shafted Flicker 0 0 0 6 2 0 0 0 0 6 1
Yellow-bellied Sapsucker 0 0 0 0 0 0 3 6 6 0 4
Hatry Woodpecker 0 0 0 0 0 0 0 0 0 6 1 ,

w
Carvidae Gray Jay 0 0 0 0 0 0 0 0 3 3 1 '"

Blue Jay 0 3 9 0 3 0 0 0 0 0 0
Common Crow 0 0 3 0 1 3 0 0 3 0 1

Paridae Black-capped Chickadee 3 0 0 0 1 0 0 12 0 6 3

Sittidae Red-breasted Nuthatch 6 0 0 0 2 0 0 6 6 6 4

Certhiidae Brown Creeper 6 3 6 0 4 0 0 0 0 0 0

Troglodytidae Winter Wren 6 6 6 0 5 6 6 12 12 12 10

Iurdidae American Robin 0 0 6 0 1 6 0 6 0 9 4
Wood Thrush 0 0 0 0 0 0 0 0 0 6 1
Remit Thrush 6 3 6 0 4 0 3 0 0 0 1

Sylvildae Ruby-crowned Kinglet 12 0 6 6 6 18 6 18 6 6 11

Vlreonldae Solitary Vireo 6 12 12 6 9 6 0 12 0 15 7
Red-eyed Vireo 0 0 0 0 0 6 0 0 0 0 1



Table XII (Cont'd)

Pre-sprav treatment 1 Post- spray treatment 1 (Fenitrothion)
Family Species -4 -3 -2 -1 Daily + 0 +1 +2 +3 +4 Daily

--- -------- aye. av l .

Parul1dae Black-and-White Warbler 12 18 12 0 10 0 6 6 12 12 7
Nashville Warbler 0 0 6 0 1 6 18 6 6 24 12
PaIula Warbler 0 0 0 0 0 6 0 18 0 6 6
Magnolia Warbler 0 0 0 0 0 0 0 0 0 U 2
Cape May Warbler 0 0 0 0 0 0 0 12 0 0 2
Black-throated Blue
Warbler 0 0 12 0 3 12 12 27 6 30 17

Myrtle Warbler 0 6 0 0 1 18 12 18 6 15 14
Black-throated Green
Warbler 0 0 0 0 0 0 0 12 0 0 2

Blackburnian Warbler 0 0 0 0 0 0 0 6 6 12 5
Chestnut-sided Warbler 0 0 0 0 0 0 0 0 0 6 1
Bay-breasted Warbler 0 0 0 0 0 0 0 0 12 24 7
Ovenbird 18 18 12 0 12 12 6 36 24 24 20 w

'"
Icteridae 2

I
Brown-headed Cowbird 0 0 0 0 0 6 0 0 0 3

Fringillidae Rose-breasted Grosbeak 0 0 0 0 0 6 0 0 0 0 0
Evening Grosbeak 3 27 3 0 8 27 21 27 12 15 20
Purple Finch 6 12 30 6 11 24 24 30 0 6 17
Slate-coloured Junco 0 30 0 0 8 6 6 15 0 12 8
Chipping Sparrow 0 0 0 0 0 12 6 0 0 0 2
White-crowned Sparrow 0 0 0 0 0 0 0 0 0 6 1
White-throated Sparrow 12 42 18 3 15 18 15 24 6 18 16

Totals 96 186 153 27 116 204 150 315 129 315 223



Table XIII

Populations of Small Forest Songbirds
Lac Chaud Control Plot (for plots 12IA-I, 121A-2, 12IA-3)

La Macaza Area, Quebec.
1974

Pre-spray Post-spray

Family Species 16th 17 18 19 Daily 20 21 22 23 Daily
- 3 -2 -1 -0 ave. + 1 + 2 + 3 + 4 ave.

Tetraonidae Ruffed Grouse 24 24 6 6 15 12 12 6 6 9

Scolopacidae American Woodcock 0 0 0 0 0 0 0 0 0 0

Picidae Yellow-shafted
FUcker 12 12 15 18 1, 15 12 12 9 12

Yellow-bellied ..
Sapsucker 48 30 18 27 31 36 36 42 30 36 0

Hairy Woodpecker 21 6 6 3 9 3 9 6 3 5
Downy Woodpecker 18 9 12 15 14 12 0 0 0 3

Tyrannidae Eastern Phoebe 6 6 9 12 8 0 0 9 0 2
Least Flycatcher 24 6 12 12 14 18 36 66 36 39
Eastern Wood Pewee 0 0 0 0 0 0 0 0 0 0

Hirundinidae Tree Swallow 18 6 12 12 12 12 12 24 12 15
Bank Swallow 12 0 0 0 3 6 0 9 0 4

Corvidae Blue Jay 3 0 3 6 3 3 0 0 6 2
CotllDlon Raven 0 0 0 0 0 0 0 0 0 0
Common Crow 0 0 0 0 0 0 0 0 0 0

Paridae Black-capped
Chickadee 42 27 30 27 32 30 36 15 36 29

Boreal Chickadee 6 0 0 0 2 0 0 0 0 0

Sittidae Red-breasted
Nuthatch 9 18 9 12 12 0 12 9 0 5



Table XllI (Cont'd)

Pre-spray Post-spray

Family Species 16th 17 18 19 Daily 20 21 22 23 Daily
-3 -2 -1 -0 ave. + 1 + 2 + 3 + 4 ave.

Certh11dae Brown Creeper 6 15 6 6 8 0 0 6 0 2

Troglodytidae. Winter Wren 66 54 39 30 47 12 42 30 42 32

Mimidae Brown Thrasher 0 0 0 0 0 0 0 0 0 0

Turdidae American Robin 15 21 6 6 12 3 9 9 3 6
Wood Thrush 6 0 0 3 2 0 0 0 0 0
Hermit Thrush 21 12 9 9 13 12 6 0 12 8
Swainson'e Thrush 0 0 0 0 0 3 3 0 0 2
Veery 3 15 6 12 9 9 9 6 15 10

Sylv11dae Golden-crowned
......

Kinglet 18 12 0 0 8 0 0 0 0 0 I

Ruby-cro'Wtled
Kinglet 81 30 6 6 31 45 45 18 18 32

Vireonidae Solitary Vireo 6 6 0 0 3 6 0 6 12 6
Red-eyed Vireo n 0 0 0 0 0 0 0 0 0
Philadelphia Vireo 0 0 0 0 0 0 0 0 0 0
Warbling Vireo 0 0 0 0 0 0 0 0 0 0

Parulidae Black and white
Warbler 6 15 18 18 14 24 36 18 30 27

Tennessee Warbler 0 9 0 0 2 0 0 0 0 0
Nashville ~arbler 0 12 6 6 6 6 24 12 12 14
Yellow Warbler 0 0 0 0 0 0 0 0 0 0
Magnolia Warbler 0 0 0 0 0 0 0 0 0 0
Cape May Warbler 0 0 0 0 0 0 0 0 0 0
Black-throated Blue

Warbler 0 21 18 18 14 18 36 48 36 35
Myrtle Warbler 6 18 6 12 11 0 0 0 0 0
Black-throated Green

lvarbler 0 0 0 0 0 0 0 6 0 2







Table XIV (Cont'd)

Pre-serav treatment 2 Post-spray treatment 2 (ZECTRAN®)
f3Illi.l :: ~pec1e8 -9 -8 -7 -5 -2 Daily -HJ +1 +2 +3 +4 Daily

ave. ave.

Vireonidali! Red-eyed Vireo 0 0 0 0 0 0 12 6 0 12 12 8
(Cont'd)

ParuHdae Black and ""hite 0 0 0 0 0 0 0 0 0 6 12 4
Warbler

Tennessee Warbler 0 0 0 0 18 4 0 0 0 0 0 0
Nalhville Warbler 0 0 6 6 0 2 0 0 0 0 0 0
Magnolia Warbler 0 0 18 12 6 7 12 18 18 24 12 17
Cape May Warbler 0 0 24 12 6 8 12 18 18 18 12 17
Black-throated Blue 0 0 0 12 0 2 12 12 6 6 6 6
Warbler

Myrtle Warbler 6 6 6 6 0 5 0 6 0 12 18 7
Black-throated Green 0 6 6 6 12 6 0 0 0 0 0 0
Warbler

Blackbumian Warbler 0 0 0 16 18 ? 18 12 12 6 18 13 ...
Chestnut-sided Warbler 0 6 6 12 12 7 ...
Bay-breasted Warbler 0 0 12 24 12 10 30 30 16 24 36 28
Ovenbird 24 12 18 30 24 22 30 16 18 30 18 23
Northern Waterthrush 6 0 0 6 0 2 0 0 0 0 0 0
Mourning Warbler 0 0 0 0 0 0 6 0 6 0 0 2
Yellowthroat 0 0 6 0 0 1 0 0 0 6 0 1
American Redstart 0 0 12 12 12 7 6 16 0 0 0 5

Icteridae Conanon Grackle 0 18 0 0 0 4 18 0 0 0 0 4
Brown-headed Cowbird 6 0 0 0 6 2 6 0 0 0 0 1

Fringill1dae Rose-breasted Grosbeak 6 24 6 16 0 8 12 15 27 16 18 18
Evening Grosbeak 0 3 12 6 6 5 0 0 6 0 0 1
Purple Finch 12 18 24 6 12 14 12 6 12 12 12 11

American Goldfinch 0 0 0 0 0 0 6 0 0 0 0 1
Slate-coloured Junco 0 0 0 0 0 0 6 0 12 6 0 5
Chipping Sparrow 0 0 12 12 0 5 12 6 0 0 6 5
White-crowned sparrow 0 0 6 0 0 1 0 0 0 0 0 0
White-throated sparrow 12 18 0 30 12 14 18 0 18 18 12 13

Totals 120 177 234 288 222 208 306 219 261 294 252 266



Table XV

PQpulations of SaDll Forest Songbirds
Feni trothion-ZECTRAN Treatment Block l2lA-2

Mont Tremblant Park. Quebec
1974

Pre- soray treatment 2 Pos"t=spray treatment 2 (ZECTRAN@)
Family Species -7 -6 -5 -2 -1 Daily + 0 + 1 + 2 + 3 + 4 Daily

ave. ave.

Picidae Yellow-shafted 8 0 0 0 0 2 0 0 0 0 0 0
Flicker

Yellow-bellied 4 4 4 0 8 4 4 4 4 8 0 5
Sapsucker

Hairy Woodpecker 0 0 0 0 0 0 4 0 0 0 0 1

Tyrannidae Crested Flycatcher 0 0 0 0 0 0 0 0 0 8 0 2 ..
Hirundinidae Bank Swallow 24 0 12 8 0 9 8 8 0 0 8 5 <.n

I

Corvidae Gray Jay 0 0 0 16 0 3 0 0 0 12 0 2
Blue Jay 0 0 0 12 4 3 0 4 4 4 4 3
Common Raven 0 8 0 4 0 2 0 4 0 0 0 1
Common Crow 0 0 4 0 4 2 4 8 0 0 8 4

Paridae Black-capped 0 0 4 0 4 2 0 4 0 0 0 1
Chickadee

Sittidae Red-breasted 16 8 8 8 0 8 8 0 8 8 0 5
Nuthatch

Certhiidae Brown Creeper 0 8 0 0 0 2 0 0 0 0 0 0

Troglodytidae Winter Wren 0 8 8 8 0 5 0 8 0 0 0 2

Turdidae American Robin 8 8 16 0 4 7 0 4 0 8 4 3
Wood Thrush 0 8 0 0 0 2 8 0 8 0 0 3
Swainson's Thrush 16 16 4 8 16 12 12 8 0 8 0 6
Veery 0 0 0 0 0 0 0 8 4 0 0 2



Table XV (Contld)

Pre- s~ _'ay treatment 2 Post-spray treatment 2 (ZECTRAN<E:l)

:;;'amL.c Species -7 -6 -5 -2 -1 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. av~

Sylviidae Ruby-crowned Kinglet 0 24 24 0 8 11 0 8 16 0 0 5

Bombycillidae Cedar \'s.xwing 0 0 0 0 0 0 0 0 0 16 12 6

Vireonidae Solitary Vireo 16 24 0 0 0 8 0 0 0 16 0 3
Red-eyed Vireo 0 0 0 0 8 2 0 0 0 0 0 0

Parul1dae Black and 1j..'h1te 8 0 16 0 0 5 0 16 0 0 16 6
Warbler

Xashville Warbler 24 16 4 0 8 10 0 0 0 8 8 3
Magnolia Warbler 16 16 24 16 8 16 8 24 24 32 8 19
Cape May Warbler 24 16 16 8 24 18 0 0 16 16 16 10
Black-throated Blue 0 0 0 0 0 0 8 0 0 0 0 2 ..
Warbler '"

Myrtle Warbler 16 24 16 8 0 13 16 16 16 16 8 14 I

Black-throated Green 0 0 0 0 8 2 16 8 8 0 0 6
Warbler

Blackburnian Warbler 0 8 16 24 0 10 8 8 16 0 16 10
Chestnut-sided 1p 16 32 8 8 16 8 16 0 24 16 13

Warbler
Bay-breasted Warbler 24 16 24 8 0 14 0 0 0 0 0 0
Ovenbird 8 8 16 8 24 13 24 8 16 16 8 15
Mourning Warbler 0 0 0 0 0 0 8 16 16 24 8 15
Yellow-throat 0 8 0 0 0 0 0 0 0 8 0 2

Icteridae Br~~-headed Cowbird 0 8 8 8 0 5 0 0 0 0 8 2

Fringillidae Rose-breasted Gros- 4 20 0 0 8 6 0 0 0 8 0 2
beak

Evening Grosbeak 0 0 0 0 4 1 0 0 0 4 0 1
Purple Finch 8 16 24 16 0 13 8 8 0 0 8 5
American Goldfinch 0 0 8 0 0 2 8 8 0 0 0 3
Slate-coloured Junco 0 0 0 0 8 2 8 0 16 0 8 6
Chipping Sparrow 8 0 0 16 8 6 8 8 8 8 8 8
I,'hi te-throated 48 24 24 32 16 29 16 20 8 0 8 10

Sparrow

Totals 288 312 312 216 180 261 192 224 188 252 180 207



..-
Table XVI

?opulatlons of S~l Forest Songbirds
Fenitrothion-ZECTRAN Treatment Block 121A-3

Mont Tremblant Park, Quebec
1974

Pre-sprav treatment 2 Post-spray treatment 2 (ZECTRAN(g))
Family Species -8 -7 -5 -3 -2 Daily + 0 +1 +2 +3 +4 Daily

ave. ave.

retraonidae Ruffed Grouse 12 12 0 6 6 7 0 6 6 0 0 2

Scolopacldae American Woodcock 6 0 0 0 0 1 0 0 0 0 0 0

Troch1l1dae Ruby-throated
Hummingbird 12 0 0 0 0 2 0 0 0 0 0 0

Plc1dae Yellow-bellied ,
Sapsucker 0 0 0 6 0 1 6 0 0 0 0 1 '"Hairy Woodpecker 0 0 6 0 0 1 6 6 0 0 0 2 ~

Tyrannidae Great-created
Flycatcher 0 0 0 0 0 0 0 0 0 0 6 1

Corvidae Blue Jay 0 0 6 0 0 1 0 0 6 0 0 1
Common Crow 0 0 0 0 6 1 0 0 12 6 0 4

Pat'idae Black-capped Chick-
adee 0 6 12 6 6 6 6 12 6 0 0 5

Sittidae Red-breasted Nuthatch 0 6 6 0 0 2 0 o , 6 0 0 1

Certh11dae Brown Creeper 0 0 6 0 0 1 0 0 6 6 0 2

Troglodytidae Winter Wren 0 6 0 0 6 2 6 6 6 6 0 5

Turdidae American Robin 0 6 0 0 0 1 0 0 0 0 0 0
Hermit Thrush 18 6 6 0 0 6 6 0 6 0 0 2
Swainson's Thrush 18 12 0 0 12 8 0 0 12 6 6 5



-
Table XVI (Cont'd)

Pre-spray treatment 2 Post-spray treatment 2 (ZECTRAN®)

Pamily Species -8 -7 -5 -3 -2 Daily + 0 + I + 2 + 3 + 4 Daily
ave. aye,

Sylviidae Golden-crowned
Kinglet 0 6 6 0 0 2 6 0 0 0 0 1

Ruby-crowned Kinglet 6 6 6 6 6 6 0 6 0 0 0 1

Vireonidae Solitary Vireo 6 12 0 6 0 5 12 6 6 6 12 8
Red-breasted Vireo 0 6 6 0 12 5 12 6 24 6 6 11

P8l'ulidae Black and White 6 18 12 6 12 11 18 0 6 0 6 6
Warbler

Nashville Warbler 6 12 12 0 0 6 18 6 18 18 24 17
Parula Warbler 0 12 24 6 12 11 18 6 6 6 6 8
Magnolia Warbler 0 12 12 18 18 12 12 6 18 6 18 12
Cape ~~y Warbler 0 0 0 0 12 2 6 0 0 0 6 2
Black-throated Blue

..
'"Warbler 0 24 0 12 18 11 18 18 6 6 12 12

Myrtle Warbler 0 6 0 0 0 1 12 0 0 0 0 2
Black-throated Green

Warbler 0 0 24 0 6 6 12 6 24 12 12 13
Blackburnian Warbler 0 24 24 12 24 17 24 30 36 42 48 36
Chestnut-sided

Warbler 0 12 12 12 12 10 24 12 12 12 18 16
Bay-breasted Warbler 0 30 6 6 6 10 18 6 18 6 12 12
Ovenbird 30 36 36 24 24 30 24 24 30 24 36 28
Mourning Warbler 0 0 0 0 0 0 0 0 0 6 6 2
Yellowthroat 0 6 0 0 0 1 0 0 0 0 0 0
Mourning Warbler 0 0 0 0 0 0 0 0 0 6 6 2
Canada Warbler 0 0 0 6 6 2 6 6 0 0 0 2
American Redstart 0 0 0 0 0 0 0 12 6 0 0 4

Icteridae Brown-headed Cowbird 0 0 0 0 0 0 0 0 6 0 0 1

Fringi111dae Rose-breasted Grosbeak 0 0 0 0 0 0 12 12 6 0 12 8
Evening Grosbeak 0 0 0 0 0 0 0 0 0 6 0 1



Table XVI (Cont'd)

Pre-sprav treatment 2 Poat-spray treatment 2 (ZECTRAN<ID)
Family Species -8 -7 -5 -3 -2 Daily + 0 + 1 + 2 + 3 + 4 Daily

ave. ave.

Fringil11dae Purple Finch 24 24 18 6 0 14 0 12 6 0 0 4
(Cont'd American Goldfinch 0 0 0 0 0 0 0 6 0 0 0 2

Slate-coloured Junco 0 0 6 0 6 2 6 0 0 0 0 2
White-throated

Sparrow 18 30 18 12 24 20 12 12 6 0 6 7
Chipping Sparrow 0 6 6 0 0 2 0 0 6 0 0 2

Totals 162 336 270 150 234 230 300 222 300 186 258 253

..
'"



-
Table XVII

Populations of Small Forest Songbirds
Lac Chaud Control Plots

La Hacaza Area, Quebec.
1974

Pre-spray treatment 2 Post-spray treatment 2

Famlly Species 5 -4 -3 -2 -1 Da11y + 1 + 2 + 3 + 4 + 5 Daily
ave. Bve.

Tetraonidae Ruffed Grouse 0 0 6 0 0 1 0 3 0 0 0 1

Scolopac:idae American Woodcock 0 0 0 0 0 0 0 0 0 0 3 1

Piddae Yellow-ahafted
Flicker 6 0 6 0 6 4 3 0 0 0 0 1

Yellow-bellied
Sapsucker 0 6 0 0 0 1 0 0 0 0 0 0 en

0

Hairy Woodpecker 0 0 0 0 6 1 0 0 0 0 0 0 I

Downy Woodpecker 0 0 0 6 0 1 0 0 0 0 0 0

Tyrannidae Eastern Phoebe 0 0 0 0 0 0 0 0 0 0 0 0
Least Flycatcher 66 42 60 54 48 54 72 66 48 54 42 56
Eastern Wood Pewee 0 0 0 0 0 0 0 12 6 12 12 5

Hirundinidae Tree SwallOW' 0 0 0 0 0 0 0 0 0 0 0 0
Barn Swallow 0 0 0 0 0 0 0 0 0 0 0 0

COt'vidae Blue Jay 12 0 12 0 0 5 12 6 6 6 6 7
Common Crow 0 0 0 0 0 0 0 0 0 0 0 0
Common Raven 0 0 0 0 0 0 0 0 0 0 0 0

Paridae Black-capped
Chickadee 12 27 0 9 27 15 36 6 18 0 0 12

Boreal Chickadee 0 0 0 0 0 0 0 0 0 0 0 0

Sittidae Red-breasted Nuthatch 0 0 0 0 0 0 3 0 0 0 0 1

Certh1:1.dae Brown Creeper 0 0 0 0 0 0 0 0 0 0 0 0



"":

Table XVII (Cont I d)

~re-spray treatment 2 Post-spray treatment 2

Family Species 5 -4 -3 -2 -1 Daily + 1 + 2 + 3 + 4 + 5 Daily
ave. ave._.

Troglodytidae Winter Wren 18 18 18 24 24 20 6 30 30 12 6 17

Mimidae Brown Thrasher 0 0 0 0 0 0 0 0 0 0 0 0

Turdidae American Robin 24 24 9 9 21 17 12 33 12 24 6 17
Wood Thrush 0 6 0 6 6 4 0 6 0 0 0 1
Hennit Thrush 0 6 12 6 0 5 0 6 0 12 0 4
Swainson I 8 Thrush 0 0 0 0 0 0 0 0 0 0 0 0
Veery 36 24 12 6 6 17 21 36 21 12 18 22

Sylviidae Golden-crowned
Kinglet 0 0 0 0 0 0 0 0 0 0 0 0 ,

Ruby-crowned en
>-'

Kinglet 36 24 12 6 6 17 0 0 6 0 0 1 ,
Vireonidae Solitary Vireo 0 0 6 0 0 1 0 0 0 0 0 0

Red-eyed Vireo 0 0 0 0 0 0 24 24 36 54 24 32
Philadelphia Vireo 0 0 0 0 0 0 0 0 0 0 6 1
Warbling Vireo 0 0 0 0 6 1 0 0 0 0 0 0

Parulidae Black and white
~Tarbler 6 0 18 6 12 8 6 18 18 36 30 22

Tennessee Warbler 0 0 0 6 0 1 0 6 0 0 0 1
Nashville Warbler 0 0 0 0 0 0 0 0 0 0 0 0
Magnolia ~!arbler 6 0 0 0 0 1 0 0 0 0 0 0
Cape May Warbler 6 6 0 0 6 4 6 0 0 0 0 1
Black-throated Blue
Warbler 48 42 42 0 42 35 54 18 54 48 36 42

~{yrtle Warbler 6 0 0 0 0 1 0 0 0 0 0 0
Black-throated Green

Warbler 24 30 30 30 18 26 12 12 18 6 18 13
Blackburnian Warbler 6 0 0 0 12 4 24 18 6 0 0 10
Chestnut-sided

Warbler 114 96 90 84 78 92 96 54 66 60 30 61



Table XVII (Cont'd)

Pre Epray treatment 2 Post-spray treatment 2

Fam11v Species -, 4 -3 -2 -1 Da.i1y + 1 + 2 + 3 + 4 + 5 Daily
ave. ave.

Paruli':'ae Bay-breasted Warbler 0 0 0 0 0 0 0 0 0 0 0 0
"'or.t'dl Blackpoll l,'arbler 0 0 0 12 6 4 36 24 12 '12 0 17

Prairie Warbler 0 0 12 0 0 2 0 0 0 0 0 0
Ovenbird 108 66 60 45 90 74 72 54 48 48 30 50
Northern Waterthrush 0 0 0 0 0 0 6 0 0 0 0 1
Mourning Warbler 6 0 6 18 0 6 0 6 0 18 24 10
Yellowthroat 0 0 0 0 0 0 0 6 0 0 0 1
Canada lo/Arbler 6 6 12 12 18 11 6 6 18 0 6 7
American Redstart 18 12 24 15 9 16 12 15 21 18 24 18

Icteridae Red-winged Blackbird 0 0 0 0 0 0 0 0 0 0 6 1
Baltimore Oriole 0 0 0 0 0 0 0 0 0 0 0 0
Common Grackle 0 6 0 0 0 1 0 0 0 0 0 0 '"'"Brown-heRded Cowbird 0 6 0 9 12 5 6 0 0 0 0 1

Fringillidae Rese-breasted Grosbeak 30 60 30 24 24 34 24 27 18 6 12 17
Evening Grosbeak 12 0 24 24 6 13 6 6 6 0 0 4
Purple Finch 6 6 27 12 12 13 6 0 0 0 0 1
American Goldfinch 0 0 6 0 0 1 0 0 0 0 0 0
Slate-coloured Junco 0 0 0 0 0 0 0 0 6 0 0 1
Chipping Sparrow 0 0 0 0 0 0 0 0 0 0 0 0
White-crowned Sparrow 0 0 0 0 0 0 0 0 0 0 0 0
White-throated

Sparrow 39 48 36 42 36 40 48 24 24 30 12 28
Unidentified Species 0 0 6 0 0 1 0 0 0 0 6 1

Totals 645 561 582 465 531 567 609 522 498 468 357 491



Table XVIII

Population of sma~Forest Songbirds Monitored
on ~~T~GIL Treatment Plot 1

Parent Quebec
1974

Pre-apray treatment 1 Poat-spray treatment 1

Family Species 2 -1 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. ave.

Tetraonidae Ruffed Grouse 0 12 6 6 6 12 6 6 7

Alcedinidae Belted Kingfisher 0 12 6 0 0 0 0 0 0

Pic1dae Yellow-shafted 0 15 8 0 0 6 6 6 4
Flicker

Yellow-bellied I

Sapsucker 0 12 9 0 18 0 0 0 4 "'w,
!yrannidae E.astern Phoebe 0 0 0 0 0 0 0 0 0

Least Flycatcher 6 30 18 30 54 66 36 42 46

Paridae Black-capped
Chickadee 0 0 0 0 0 0 0 0 0

Sittidae Red-breasted
Nuthatch 12 12 12 0 0 0 0 0 0

Troglodytidae Winter Wren 6 42 24 39 12 48 36 33 34

Turdidae American Robin 15 9 12 15 12 18 30 24 20
Hermit Thrush 6 6 6 6 12 60 66 60 29
Swainson 1 s Thrush 6 0 3 0 30 60 12 6 22
Veery 0 0 0 30 72 36 42 42 44

SylvUdae Ruby-crowned Kinglet 18 30 24 0 12 0 48 12 14
Golden-crowned
Kinglet 0 0 0 12 0 0 0 0 2

Vireon1dae Solitary Vireo 0 12 6 0 12 0 0 0 2



-
Table XVIII (Cont'd)

Pre-spray treatreent 1 Post-spray treatment 1

Family Species -2 -1 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave ave.

V1re:on1dae Red-eyed Vireo 0 6 3 0 0 0 0 0 0
(Cont'd)

Parul1dae. Black and l..TJ1ite
I..'arhler 0 6 3 0 0 0 0 0 0

Nashville Warbler 6 18 12 78 42 54 30 48 50
Magnolia Warbler 0 0 0 24 48 60 18 0 30
Cape-May Warbler 0 0 0 0 C 0 18 0 4
Black-throated Blue

Warbler 6 18 12 18 0 0 6 0 5
Myrtle I..'arbler 0 0 0 0 18 6 0 0 5
Black-throated Green I

Warbler 6 18 12 0 0 0 0 0 0 '"..Blackburn1an Warbler 0 0 0 0 0 0 0 0 0
Che8tnut-sided
Warbler 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
Mourning Warbler 0 18 9 0 0 0 0 0 0
Yellowthro8t 6 0 3 0 0 0 0 0 0
Canada Warbler 0 24 12 12 18 24 24 18 19
American Redstart 6 63 35 45 66 42 18 36 41

Icteridae Red-winged Blackbird 0 0 0 6 0 0 0 0 1

Fring1111dae 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
White-throated

Sparrow 24 114 69 120 114 108 126 72 108

Totals 165 597 381 567 642 636 702 543 618



--
Table xrx

Populations o~ Small Forest Songbirds
on ~~TACIL Treatment Plot 4

Parent Quebec
1974

Pre-spray treatment 1 Post-spray treatment 1

Family Species -2 1 -0 Daily + 1 + 2 + 3 + 4 + 5 Daily
ave. ave.

Trochil1dae Ruby-throated 0 0 0 0 0 3 0 0 0 1
Hummingbird

P1cidae Yellow-bellied 12 6 18 12 0 0 0 0 0 0
Sapsucker

Tyrannidae Least Flycatcher 0 0 0 0 0 6 6 0 6 4
Olive-sided 0 0 0 0 6 0 O· 0 0 1 '"'"Flycatcher

Corvidae Blue Jay 0 0 3 1 0 0 0 0 0 0
Gray Jay 0 0 0 0 6 0 0 0 0 1

Par1dae Black-capped 6 0 0 2 0 0 0 0 0 0
Chickadee

Sittidae Red-breasted 0 0 0 0 12 12 6 6 0 7
Nuthatch

Troglodytidae Winter Wren 18 0 0 6 24 30 30 24 30 32

Turdidae Hermit Thrush 6 6 6 6 24 12 12 18 18 17
Swainson I s Thrush 0 0 0 0 6 U 0 12 42 14
Veery 0 6 6 3 0 0 0 0 18 5

Sylviidae Ruby-crowned Kinglet 54 55 114 78 48 48 51 84 54 57

Vireon1dae Red-eyed Vireo 6 0 0 2 0 0 0 0 0 0
Solitary Vireo 0 0 6 2 0 0 0 0 0 0



-
Table XIX (Cont'd)

Pre-spray treatment 1 Post-spray treatment 1

Family Species -2 -1 -0 Daily + 1 + 2 + 3 + 4 + 5 Daily
ave. ave.

Parul1dae Tennessee Warbler 0 60 72 44 108 66 66 14 42 59
Nashville Warbler 0 48 42 30 78 30 66 48 30 50
Magnolia Warbler 6 18 12 12 0 12 18 24 12 13
Black-throated Green
Warbler 0 0 0 0 0 0 6 18 12 7

Chestnut-sided Warbler 0 0 6 2 6 6 6 0 18 7
Cape }~y Warbler 0 66 78 48 78 54 84 54 12 56
Bay-breasted Warbler 0 6 12 6 12 12 36 18 60 28
Yellow-throat 0 0 0 0 24 0 0 6 18 11

Icter1dae Ruacy Blackbird 0 0 6 2 0 0 0 0 0 0
Brown-headed Cowbird 0 6 0 2 0 0 0 0 0 0

.,
'"."

Fr1ngill1dae Evening Grosbeak 0 15 Z1 12 0 0 0 0 0 0
Slate-coloured Junco 0 0 6 2 0 0 0 0 12 2
White-throated Sparrow 57 84 96 79 128 48 7Z 60 90 80
Swamp Sparrow 0 18 12 10 0 6 6 6 6 5

Unidentified Species 0 0 0 0 6 3 9 9 0 3

Totals 165 351 516 344 566 360 474 401 480 456



Table XX

Populations ofaSmall Forest Songbirds
on Kol,.TACIL Control Plot

Parent Quebec
1974

Pre-spray treatment 1 Post-spray treatment 1

Family Species - 1 + 0 + 1 + 2 + 3 + 4 Daily
ave.

Caprimulgidae Common Nighthawk 9 0 0 0 0 0 0

Alcedinidl1e Belted Kingfisher 0 0 0 0 0 0 0

Picidae Yellow-shafted
Flicker 12 0 0 0 0 0 0

Yellow-bellied
Sapsucker 0 0 0 0 0 0 0 '"~

I
Tyrannidae Eastern Kingbird 0 0 6 0 6 0 2

Eastern Phoebe 0 0 0 0 0 12 2
Least Flycatcher 0 0 6 0 0 6 2
Olive-sided Flycatcher 0 0 0 0 0 0 0

H1rund1nidae Tree Swallow 0 6 6 0 0 6 4

Corvidae Gray Jay 0 0 6 12 0 12 6

Sittidae Red-breasted Nuthatch 0 6 0 6 0 0 2

Troglodytidae Winter Wren 0 0 0 0 0 0 0

Turdldae American Robin 9 0 6 15 0 3 5
Hermit Thrush 48 36 42 24 6 18 25
Swainson's Thrush 0 0 0 3 12 0 3
Veery 6 0 0 0 0 0 0

SylvUdae Ruby-crowned Kinglet 36 18 24 36 60 18 31

Bombycll11dae Cedar t\'axwing 0 0 0 0 0 0 0



Table XX (Cont'd)

Pre-spray treatment 1 Post-spray treatment 1

-emil:" Species - 1 + 0 + 1 + 2 + 3 + 4 Daily
ave.

Vireonidae So11 tery Vireo 0 0 0 6 6 0 2
Red-eyed Vireo 0 0 0 0 0 0 0

Parulidae Black and White
Warbler 0 0 0 0 0 0 0

Tennessee Warbler 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 Warbler 6 12 0 0 0 0 2
Chestnut-sided
Warbler 0 0 0 0 0 0 0

Bay-breasted '"Warbler 0 0 0 0 0 0 0 '"
Ovenbird 0 0 6 0 0 0 1

,

Icteridae Red-winged
Blackbird 12 12 6 24 24 6 14

Rult Blackbird 0 0 0 0 0 0 0
Common Grackle 0 0 24 15 3 12 11

Fringillidae Evening Grosbeak 0 0 0 12 6 6 5
American Goldfinch 0 0 0 0 0 0 0
Slate-coloured Junco 12 18 6 15 57 36 26
White-throated

Sparrow 30 54 84 45 51 36 54
Swamp Sparrow 0 0 0 0 0 0 0

Unidentified Species 6 0 0 6 0 0 1

Totals 192 180 282 255 273 183 234



Table XXI

Population of sm~ Forest Songbirds Monitored
on MATACIL Treatment Plot 1

Parent Quebec
1974

Pre-spray treatment 2 Post-spray treatment 2

Family Species -6 -5 -4 -3 -2 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. ave.

Tetraonidae Ruffed Grouse 6 6 6 6 6 6 0 6 6 6 6

Alcedinidae Belted Kingfisher 0 0 0 0 0 0 0 0 0 0 0 0

Picidae Yellow-shafted Flicker 6 6 6 12 12 8 0 3 0 0 30 7
Yellow-bellied 0 0 0 6 0 1 0 18 3 12 0 7

Sapsucker

'"Tyrannidae Eastern Phoebe 0 6 0 0 0 1 0 0 0 0 0 0 '"
Lea.t Flycatcher 30 18 24 18 18 22 24 24 12 30 30 24

Paridae Black-capped Chickadee 0 0 0 0 0 0 6 0 0 0 0 1

Sittidae Red-breasted Nuthatch 0 0 0 0 0 0 6 0 0 0 0 1

Troglodytidae Winter Wren 42 24 18 24 36 29 12 30 U 30 12 19

Turdidae American Robin 21 24 0 18 12 15 3 24 12 66 33 28
Hermit Thrush 54 12 24 6 12 22 0 6 18 24 30 16
Swainson's Thrush 6 6 18 12 12 11 30 30 36 18 42 31
Veery 30 30 48 30 60 40 0 30 36 42 42 30

Sylviidae Golden-crowned Kinglet 0 0 0 0 0 0 6 0 0 0 0 1
Ruby-crowned Kinglet 0 66 54 42 84 49 18 30 24 24 24 24

Vireonidae Solitary Vireo 0 0 0 0 0 0 0 0 0 0 0 0
Red-eyed Vireo 0 0 0 0 0 0 60 48 78 108 120 83



Table XXI (Cont'd)

Pre-spray treatment 2 Post-spray treatment 2

Family Species -6 -5 -4 -3 -2 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. ave.

Parul1dae Black and White Warbler 0 0 0 0 0 0 0 0 0 0 0 0
Nashville Warbler 36 36 0 24 18 23 18 24 0 24 18 17
~~gnolia Warbler 12 0 0 0 18 6 6 24 18 42 24 23
Cape ~~y 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
Warbler

Myrtle Warbler 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
Warbler

Blackburnian Warbler 0 0 0 0 0 0 18 0 0 0 0 4
Chestnut~sided Warbler 90 84 48 24 42 58 18 54 24 48 54 40
Bay-breasted Warbler 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 '"Mourning Warbler 6 0 0 0 0 1 24 0 0 0 0 5 0

I
Yellowthroat 0 0 0 0 0 0 0 0 0 0 0 0
Canada Warbler 0 0 0 0 0 0 24 0 6 0 0 6
American Redstart 36 24 12 36 12 24 18 12 0 18 12 12

Icteridae Red-winged Blackbird 0 0 0 0 0 0 0 0 0 0 0 0

Fringillidae Evening Grosbeak 0 0 0 0 0 0 0 0 0 0 0 0
Purple Finch 0 0 0 0 0 0 12 0 0 0 0 0
Slate-coloured Junco 6 0 0 0 0 0 0 0 0 0 0 0
White-tbroated Sparrow 60 60 72 72 126 78 18 60 84 120 90 74

Totals 477 468 360 336 528 433 429 489 435 969 675 545



Table XXII

Populations CiDsmall Forest Songbirds
on MATACIL Treatment Plot 3 .

Parent Quebec
1974

Pre spray treatment 2 Post-spray treatment 2

Family Species -6 -5 -4 -3 -2 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. ave.

Tetraonidae Spruce Grouse 0 0 0 0 0 0 0 0 0 0 0 1

Caprimulgidae Common Nighthawk 0 0 0 6 0 1 0 0 0 6 0 1

Picidae Yell~'-shafted Flicker 3 12 0 12 6 6 6 0 6 6 0 4
Yellow-bellied Sapsucker 0 3 0 9 6 4 0 0 0 0 0 0

Tyrannidae Eastern Phoebe 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 ~

I

Paridae Boreal Chickadee 0 0 0 0 0 0 0 6 0 0 0 1

Sittidae Red-breasted Nuthatch 0 0 0 6 0 1 0 0 0 0 0 0

Troglodytidae lUnter Wren 6 48 12 12 0 16 12 6 0 18 0 7

Turdidae American Robin 0 3 0 0 0 1 0 0 0 0 0 0
Hermi t Thrush 24 12 12 0 12 12 18 24 24 0 12 16
Swainson's Thrush 12 6 30 6 12 11 0 12 54 6 12 17
Veery 0 0 0 0 0 0 0 0 0 0 0 0

Sylviidae Ruby-crowned Kinglet 42 30 42 54 24 38 42 30 42 30 48 38

V1reonidae Solitary Vireo 0 0 0 0 0 0 0 0 0 0 6 1

Parul1dae Tennessee Warbler 18 42 78 42 78 52 150 135 126 138 84 127
Nashville Warbler 36 48 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-May Warbler 12 0 12 36 6 13 0 6 12 0 72 18
Myrtle Warbler 0 0 0 0 0 0 12 0 0 0 6 4



Table XXII (Cont'd)

Pre-spray treatment 2 Post-spray treatment 2

am1lv Species -6 5 -4 -3 -2 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. ave.

Parul1dae Black-throated Green 12 0 0 0 0 2 0 0 0 0 0 0
(Cont'd) Warbler

Chestnut-aided Warbler 0 12 0 0 0 2 0 0 0 0 0 0
Bay-breasted Warbler 42 24 24 18 6 23 0 12 24 24 18 16
Ovenbird 6 0 6 0 0 2 0 0 0 0 0 0
Yellowthroat 0 0 6 12 0 4 0 0 0 6 18 5
Canada Warbler 0 0 0 0 0 0 6 0 0 0 0 1
American Redstart 0 0 0 0 0 0 0 0 6 0 0 1

Fringillida. Purple Finch 0 0 0 0 6 1 0 0 0 0 0 0
American Goldfinch 0 0 0 0 6 1 0 0 0 0 0 0
Slate-coloured Junco 36 6 12 6 12 14 42 18 0 21 6 17 ,
White-throated Sparrow 66 90 78 90 78 73 87 87 72 105 84 87 '"Song Sparrow 0 0 0 0 0 0 6 0 0 0 0 1

N

Unidentified Species 6 0 0 6 6 4 0 0 0 0 0 0

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



Table XXIII

Populations <ibsmall Forest Songbirds
on MATACIL Treatment Plot 4

Parent Quebec
1974

Pre-spray tr~nt 2 Post-spray treatment 2

Family Species -5 -3 -I -0 Daily + I + 2 + 3 + 4 Daily
ave. ave.

Pic1dae 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
Sapsucker

Tyrannidae Least Flycatcher 0 0 0 6 2 0 6 0 0 2
Olive-sided 6 0 0 0 2 0 0 0 0 0

Flycatcher '"'-'
45 18 18 0 18 14

I
Troglodytidae Winter Wren 30 30 24 32

Turdidae American Robin 0 0 0 6 2 0 0 0 0 0
Hermit Thrush 6 6 18 12 II 6 18 24 12 17
Swainson's Thrush 48 30 18 30 32 60 48 18 36 41
Veery 0 0 0 18 5 0 0 18 0 5

Sylv11dae Ruby-crowned 66 54 30 78 57 42 30 42 24 35
Kinglet

Vireonidae Red-eyed Vireo 12 0 0 0 3 0 0 6 6 3
Solitary Vireo 6 0 0 0 2 0 0 0 0 0

Parul1dae Tennessee Warbler 66 78 126 84 89 128 150 96 150 131
Nashville Warbler 6 36 60 66 47 12 12 42 12 24
Magnolia Warbler 24 12 66 36 36 18 24 12 30 21
Myrtle Warbler 6 0 0 0 2 0 0 0 0 0
Black-throated 6 0 0 0 2 0 0 0 0 0

Green Warbler
Black-throated Blue 0 0 6 0 2 0 0 0 0 0
Warbler



Table XXIII (Cont t d)

Pre-spray treatment 2 Post-spray treatment 2

Family Species -5 -3 -1 -0 Daily + 1 + 2 + 3 + 4 Daily
ave. ave.

Paru1idae Chestnut-sided Warbler 0 n 0 6 2 0 0 0 0 0
(Cont'dl Bay-breasted Warbler '2 18 18 6 21 48 24 72 66 53

Cape May Warbler 24 6 12 60 26 30 24 42 0 24
Yellowthroat 24 24 24 0 18 18 12 36 12 20
American Redstart 0 0 0 24 6 0 0 0 0 0

Icteridae Red-winged Blackbird 0 0 0 0 0 0 0 0 6 2

Fringin.idae Purple Finch 0 6 0 0 2 6 0 0 0 2
Slate-coloured Junco 24 24 15 0 16 12 6 12 6 14
Hhite-throated Sparrow 102 30 84 180 99 72 42 84 24 56

Unidentified Species 12 0 12 0 6 0 0 0 0 0 '"~
I

Totals 516 354 519 663 513 488 414 504 402 452



Table XXIV

Populations Of~ll Forest Songbirds
on ~lATACIL Can trol Plot

Parent Quebec
1974

Pre-spray treatment 2 Post-spray treatment 2

Family Species - 6 5 - 4 - 3 - 1 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. ave.

Capdmulgidae Cotmrlon Nighthawk 0 0 0 0 0 0 6 0 0 3 0 2

Alcedinidae Belted Kingfisher 0 0 0 0 6 1 0 0 0 0 0 0

Pic1dae Yellow-shafted Flicker 0 0 0 0 0 0 0 0 0 0 0 0
Yellow-bellied 0 6 0 0 0 1 0 0 0 0 0 0

Sapsucker

'"'"Tyrannidae Eastern Kingbird 0 0 0 0 0 0 0 0 0 0 0 0 I

Eastern Phoebe 0 6 0 18 6 6 0 0 0 6 6 2
Least Flycatcher 0 0 0 6 6 2 0 0 0 0 0 0
Olive-sided Flycatcher 0 6 6 6 0 4 0 0 0 0 0 0

Hirundinidae Tree Swallow 0 0 0 0 0 0 0 0 0 6 0 1

Corvidae Cray Jay 6 0 0 0 6 2 0 0 0 0 0 0

Sittidae Red-breasted Nuthatch 0 0 12 6 18 7 0 0 0 0 0 0

Troglodytidae Win ter ,-'ren 0 0 0 0 6 1 0 0 0 0 0 0

Turdidae American Robin 12 6 0 6 6 6 0 9 0 0 0 2
Hermit Thrush 24 12 27 18 30 22 48 21 48 24 0 28
Swainson's Thrush 15 12 24 24 24 20 54 24 18 54 30 36
Veery 0 6 0 0 0 1 0 0 0 0 0 0

Sylviidae Ruby-crowned Kinglet 66 66 54 78 66 66 6 18 36 30 24 23

Bombycillidae Cedar Waxwing 0 0 0 15 9 5 0 0 0 0 0 0



Table XXIV (Cont'd)

Pre-spray treatuent 2 Post-spray treatment 2

Family Species =6· -5 -4 -3 -1 Daily + 0 + 1 + 2 + 3 + 4 Daily
ave. ave.

Vireonidae Solitary Vireo 0 0 0 18 6 5 0 0 0 0 0 0
Red-eyed Vireo 0 0 0 0 0 0 6 6 6 12 12 8

Psrulidae Black and White 6 0 0 6 6 4 0 0 0 0 0 0
Warbler

Tennesaee Warbler 0 0 0 0 0 0 0 0 12 12 0 5
Nashville Warbler 0 0 0 0 0 0 0 18 6 6 24 11
Yellow ~rarbler 0 0 0 0 0 0 0 0 0 0 0 0
Magnolia Warbler 0 0 0 0 0 0 0 6 0 6 6 4
Myrtle Warbler 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 Warbler 0 0 0 0 0 0 0 6 0 0 0 1
Ovenbird 0 0 0 6 0 1 0 0 0 0 0 0 '"'"

Icteridae Red-winged Blackbird 6 6 18 6 12 10 0 6 18 18 12 11 I

Rusty Blackbird 0 12 6 30 6 11 0 0 0 0 0 0
Common Grackle 0 0 0 0 0 0 0 0 9 3 0 2

Fringillidae Evening Grosbeak 6 6 0 30 0 8 0 0 0 0 0 0
American Goldfinch 0 6 6 0 0 2 0 0 0 0 0 0
Slate-coloured Junco 15 51 6 24 36 26 6 12 36 6 12 14
White-throated Sparrow 84 90 72 90 66 80 48 78 60 36 30 50
Swamp Sparrow 0 6 0 0 0 1 0 0 0 0 0 0

Unidentified Species 3 3 0 3 3 2 0 0 0 0 0 0

Totals 252 312 231 390 318 301 174 204 249 222 156 201
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R. Sarrazin, B.B . .McI.e<:x:l

Small mamnal pcpulations were censused fran four areas in

Western Q\Ebec in 1974. Single and double aw1ications of fenitrothion

were rocmitared as ~ll· as a double application of W\TACIL® and a cx:nbined

treatment of fenitrothim follCMed by ZEX:l'FAN ®. Trawing took plaoe

in early August awroxi.mately 6 weeks after the final awlication to

ensure that litters bei..n3 carried by the females at the time of treat:rrent

had time to leave the nest and J::ea:::me available for trawing as

sub-adults. An untreated plot in the Lac Claw area served as a

o::.ntrol for both the fenitrothion and a:::tnbinaticn applications.

ME'lliOCS

Eighty rreter (90 yard) center lines were established and rrarked

at 9 rreter (10 yard) intervals. Five snap-back traps were located at 1 rreter

(1 yard) intervals perpendicular to the center line at earn. marker, resulting

in a 80 x 40 rreter trap line containing 50 traps. Each line was trapped

for three consecutive nights. Small rrannal specimens collected were

identified, sex, age and breeding condilion dete:rmi.ned. and the adult females

preserved and returned to the lat:oratDry for examination for enbryos or

placental scars.

RESULTS

Fenitrothim: Treabrent block 260 received a single application

of fenitrothioo while blocks 258-259 received a double aw1ication. 'I1le

red-back vole, Cl.ethr>iorUJmys gapperi (Vigors) was the rrost frequently
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trapped manmal follGJ'ed by the \'KXXlland jurping roouse Napaeozapu6 insignia

(Miller) and the de!er nouse Pe1'tX1T!J8cu8 maniculatus (Wagner). Pelatively

la..> pq:cl.atioos were encounterec1 en all treat:Irent blocks.

A total of 16 maJIIl'a1s representing 7 species were taken fran the

untreated plot (Table XXV). Eight of these animals~ either juvenile

or sub-adults and 2 females were either pregnant or cx:ntained placental

scars irdicating an uninterrupted breeding cycle of several weeks.

Sixteen aninals representing 3 species were oollecta::l fran treatnent block

260 (Table XXVI), which re<Eived a single application of .insecticide.

Juvenile and sul>-adult aninals were also traFP'd and 5 out of 5 adult

females were either P:re;p1aIlt or cx:nt:ai..D:rl placental scars. Treatrrent

blocks 258 and 259 were subjected to a OOuble application of fenitrothion.

A total of 37 speciIrens belonging to 5 species were trapped (Table XXVII) •

Nineteen jU\elile and sul:rC¥iul.t animals were taken while 8 cut of the 10

female adults were either Pre:JI1oIDt or a:ntained placental scars.

'!he variation in nmbers of S(:eCies and specinens collected is

a result of habitat selected for trapping rather than a result of the

applicatiOl of fenitrothicn. Juvenile, sub-adult and adult fanale animals

carrying eIlilIyos or plaeattal scars irdicate the oonnal breeding cycle

had not been urrluly disrupted by the awlication of fenitrothion.



Table XXV

Small Mammal Population Census
Untreated Control Plot

Lac Cbaud, Quebec
August 1974

Males Females-- Adults
Not Placental

S.E,ecies Juv Sub. ad. Adult Total Juv Sub. ad. P_r~8:n_~ ~re8l!.ant Scars Total Total

Blarina brevicauda 1 0 1 2 0 0 0 0 0 0 2

0 0 3 0 0 3 4 '"Napaeozapus insignis 0 1 1 0 ~

Peromyscus maniculatus 0 0 1 1 0 0 1 0 0 1 2

C1ethrion0l!!!.! ~eri 0 0 2 2 0 1 0 0 1 2 4

Microtus pennsylvanicus 0 1 0 1 1 0 0 1 0 2 3

Tamias striatus 0 1 0 1 0 0 0 0 0 0 1

Total 1 2 5 8 1 4 1 1 1 8 16



Table XXVI

Small Mammal Population Cen9US
Fenitroth1on Treatment Block 260 (Single Application)

La MaC8za Quebec
AU~U8t 1974

Males Females

Adults
Not Placental

SEecies Juv Sub ad Adult Total Juv Sub ad Pregnant Pregnant Scars Total !S!!al

Napal!Q.z apu~. f,~s. ipi8. 0 0 0 0 0 4 0 0 0 4 4 "0
I

PeromyecuB man1culatvs 0 0 0 0 0 0 0 0 1 1 1

Clethrionom~ gapperi 1 0 5 6 1 0 2 0 2 5 11

Total 1 0 5 6 1 4 2 0 3 10 16



Table XXVII

Small Mammal Population Census
Fenitrothion Treatment Blocks 258-259 (Double Application)

Lac Saguay Area, Quebec
August 1974

Males Females

Adults
Not Placental

Species Juv Sub Ad Adult Total Juv Sub Ad Pregnant Pregnant Scars Total Total

Blarma brevlcauda 0 1 2 3 0 1 0 1 0 2 5 ,
">-'

Napaeozapus 1nsi12l!s 1 0 0 1 2 0 0 0 0 2 3 I

Peromyscus man1culatus 0 0 3 3 0 0 1 0 1 2 5

Cle th riono!!!!. .&!E.£e r1 4 3 2 9 7 0 2 1 4 14 23

M1crotul pennsylvan1cu8 0 0 1 1 0 0 0 0 0 0 1

Total 5 4 8 17 9 1 3 2 5 20 37
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Very 10,..> ~atials were enCQmltered en both the untreated

control (Table XXVIII) and treatment block 327 (Table XXIX). '1W:> out

of the 7 animals taken fran the treat:ne1t block were either juvenile or

sub-adults and the single adult farele trapped was pregnant. Ole out of

the 2 animals trafPErl en the untreated a::ntrol was a juvenile while the

other was a pregnant ferra.l.e. While p:JpU1ations were very low in the

Parent area, the data su::Jgests that it is a reflection of a natural

I,XPulaticn level rather than a result of the awlication of MA.TACIL® .

Fenitrothioo-ZECI'RAN ®: Treatment block l2lA in M::nt Trentllant Park

received an early awlicatioo of fenitrothioo follCMed in abJut 3 WE!eks

I:rt an applicatim of ZI'O'RAN®. A total of 22 snall nannals representing

4 species were trapped (Table XXX). '1he untreated plot at Lac Q:laul

(Table XXV) served as the a::ntrol. Six of the animals were either

jUV'el1iles or sub-adults and 4 out of the 7 adult females were either

pregnant or a:ntained. plaCSltal scars. h]ain, the nurbers of gna11

rramnals collected were small, hcMever, when the representative age classes

and breeding condition of adult females is c:nnpared to the untreated

control the data suggests the application of insecticides in this area

Jid not adversely affect gnall iTICIl1l\3.1 populations.



Table XXVIII

Small Mammal Population Census
Untreated Control Plot

Parent, Quebec
August 1974

Males Females

Adults
Not Placental

Species Juv Sub Ad Adult Total Juv Sub Ad Pregnant !!!8!!.ant Scars Total Total

Zapl!9. l!.u4~Qf1_1u8 0 0 0 0 1 0 0 0 0 1 1 -.l
W

I

Microtus pennsylvan1cus 0 0 0 0 0 0 1 0 0 1 1

Total 0 0 0 0 1 0 1 0 0 2 2



Table XXIX

Small ~al Population Census
MATACIL Treatment Plot 327

Parent, Quebec
August 1974

}(.ales Femalea

Adulta

Not Placental
SP.ec.i.es Juv Sub Ad Adult Total Juv Sub Ad Pregnant Pre~ Scara Total ~

I

"~Napaeoapu8 inaignia 0 1 1 2 0 1 0 0 0 1 3

PeromYlcul maniculatus 0 0 1 1 0 0 1 0 0 1 2

Tamias Itriatu8 0 0 2 2 0 0 0 0 0 0 2

Total o 1 4 5 o 1 1 o o 2 7



Table XXX

Small Mammal p~ulation Census
Fenitrothion-ZECTRAN Treatment Block 12lA

MOnt Tremblant Park, Quebec
August 1974

Males Females

Adults

Not Placental
Species Juv Sub Adult Adult Total Juv Sub Adult: Pregnant Pregnant Scars Total Total

I
~

'"Peromyscus maniculatus 1 0 4 5 3 0 0 1 2 6 11

Clethrionomys E!£Reri 1 0 5 6 0 0 1 1 1 3 9

Napaeozapus insignia 0 1 0 1 0 0 0 0 0 0 1

Zapus hudson ius 0 0 0 0 0 0 0 1 0 1 1

Total 2 1 9 12 3 0 1 3 3 10 22
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B.B. >t::Leod and K.L. Mortensen

Colonies of darestic honeybees Apia meZlifera L. were placed

00 three treatnent blod<s in order to assess the impact of forest pest

<XJ1trol upon p::>llinators of forest flora.

rrents of fenitrothion as well as a single

rralitored.

Single early and late treat­

treatJrent of ZECI'AAN ® """"

Colonies of ooney bees were made up at the Qlem.ica.l Control

Feseard1 Institute~ apiary. Eadl colcny oontained 3 lbs. of

newly irrpJrted bees with ma.ted queen. '1tle oolonies were transported to

the treatrrent areas al:out 1 week prior to the awlicatioo of the

insecticide cm:l fitted with m:nitoring awazatus to rreasure activity at

the hive entrance, p:>llen oollected, weight of hives arrl nurbers of dead

bees at the =lony. Brood and queens """" ched<ed periodical!y t:hrouJhout

the census t;eriod. All oolonies were returned to the~s apiary

about 6 days after treatJrent to prevent predatioo bY bears or vandalism

bY hunans.

RESULTS

Fenitrothion, M:l1.t Trelrblant, early treatnent: '!he first treat1lent of

fenitrothicn was aw1ied at 0600 hours, 18 May. Foliage of decidtDus

trees arrl shrubs had just flushed and there was little in bloan in the area.

Insecticide deposit around the bee =looies averaged 4.3 9'1 active ingredient!

hectare (0.06 oz AI/acre). 'Ule data oollected fran the various :rrnnitoring
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devices indicated that the ex>l.onies were oot damaged by the treatnent

(Table XXXI) •

Table XXXI

~urarents taken of activity of honey bees located on a
Fenitrothion treatnent and oentrol plot

l-blt Trenblant Park, Quebec
1974

(Average of oolonies)

Q:lntrol Mont Trarblant - Fenitrothion
No of days t t Po Hive l\dult l\dult Pollen Hive

fran Activity Mortality weight weigh Activity Mortality weight Weight
treatnent (gIlS) (ills) (gIlS) (ills)

-2 17,664 4.0 94.6 4,348 4.8 0 29.1
-1 20,736 5.0 30.2 45.2 8,154 3.5 0 30.1
+j) 22,656 4.0 20.6 19,277 4.8 10.3 29.1
+l 15,872 3.0 8.8 22,195 5.4 12.0 28.6
+2 27,264 8.0 22.3 32,494 5.1 23.2 29.1
+3 20,864 6.0 24.4 45.7 11,827 5.5 10.2 28.8
+4 41,216 5.0 36.1 63,603 5.1 30.9 28.9
+5 5,504 5.0 8.2 5,452 1.9 0 29.3
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Fenitrothion, La Macaza area, late treatrrent: 1be late treat:nent using

fenitrothicn took place at 2000 hours, 6 June. Aver_ insecticide deposit

in the bee yard as measured by K:rorea:>te cards was 11.6 gm AI/hectare (0.17

oz AI/acre). A slight increase in the IOOrtality of adult bees resulted

(Table XXXII) but 00 other significant damage occurred. Examination of the

hives s1lcJwed 00 darage to the queen or new brood and honey producticn

appeared nonnal at the end of the seascn.

Table XXXII

MaasurBlents taken of activity of 00ney bee colonies located
on a Fenitrothicn treatment an:! ocntrol plot

La. Macaza area, Quebec
1974

(Average of oolonies)

Caltrol plot La Macaza area, Fenitrothion
No of days Adult Adult Po.u.en Hive IAdult Adult Pollen Hive

fnm Activity M:>rtality Weight Weight Activity M:>rtality Weight Weight
treabrent (gms) ( l.bs) (gms) (l.bs)

-2 57,600 4.0 34.6 56,666 3.6 18.8 31.9
-1 110,336 2.0 14.6 164,736 2.7 47.8
-0 61,952 1.0 31.2 61,530 3.7 24.0 31.5
+l 91,776 3.0 21.8 56.0 175,795 50.7 12.5 30.4
+2 61,824 2.0 22.3 101,030 11.7 8.3 30.6
+3 75,648 2.0 39.2 171,430 0.3 14.2 30.4
+4 153,344 4.0 57.2 177,050 0.7 5.6 31.0
+5 12 ,544 6.0 11.3 18,547 3.7 15.5 30.4
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ZEX:I'RI\N ®: '!he insecticide deposit throu:jhout the bee yard averaged

21.5 gm AI;'hectare (0.31 oz AI/acre). A slight increase in adult lIOrtality

occurred on the day after treahrent (Table XXXIII). All other factors

rreasured ranained normal. Exani.nation of the hives s~ no damage to

brcx:xl or queens and the hive weights increased slightly.

Table XXXIII

Measuranents taken of the activity of ooney bee oolonies
lcx::a:ted. on a ZEX::l'FAN ® treatnent and oontrol plot

M:Jnt TraIblant, Quebec
1974

(Average of oolonies)

Control ZEX:I'RI\N ® treahrent
No of days Adult Adult Pollen Hive l\dult Adult Pollen Hive

fran Activity !t:>rtality weight weight Activity !t:>rtality weight weight
treahrent (gms) (Ibs) (gms) (Ibs)

-2 57,600 4.0 34.6 78,080 10.6 29.1 31.2
-1 110,336 2.0 14.6 134,348 6.8 69.0 31.4
'1-0 61,952 1.0 31.2 193,177 3.6 32.2 31.8
+l 91,776 3.0 21.8 56.0 190,950 16.8 43.6 30.2
+2 61,824 2.0 22.3 96,665 6.2 47.4 31. 8
+3 75,648 2.0 39.2 126,745 4.2 62.0 31.8
+4 153,344 4.0 57.2 146,432 2.2 22.7 32.4
+5 12,544 6.0 11.3 56.3 35,251 12.2 2.2 32.4
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J\C{ll\TIC FJ\lJNA

P.O. Kingsbury and R. Sarrazin

M::l1itoring of the inpact on aquatic systaT5 of the 1974 spruce

~Dn CXJntrol progran in Quebec was limited to an evaluatioo of the

effect of each of the insecticides used upon l:::ottan fauna populations

in streans within the respective treatlrent areas. At least one stream

was nonitored in each of the areas treated with B. t., ZEX:TFAN® , fenitrothion,

fenitrothion-=rRl\N® and MATJ\CIL® •

Botton fauna populations wi thin a stretch of stream~

neaSured before and after earn insecticide applicatial. by taking a series

of 0.1 sq. meter (foot square) Surber sarrples (Surber, 1936). 'lbe benthic

invertebrates and substrate fran each sarrple was preserved inmedi.ately with

fonna.ldehyde. Data was oollected on the nature of the current arrl

botton t}'I:e of each area sanpled as well as general descriptions, water

terrperatures arrl water dlemistry data for each strean.

Benthic organisns were separated fran the substrate in the lab

by elutriation in a "bubbler" (Kingsbury and Beveridge, in preparation) and

then identified to Order or Family and. counted.

RESULTS

Control

'lbe lXlntrol st.rean flCMed into tOO north end of Lac Claw and

was within 50 kilaneters (thirty miles) of all tOO treatnent st.reans sarrpled.

It was fast fleMing and relatively shallCM (average depth 30 an) with a hard



- 81 -

bottan of rocks, gravel arrl sand (Fig. 2). water tanperatures in this

stream increased steadily over the scrnpling period in a similar manner

to that shown in the trea1:Irent streams. Basic water chemistry pararreters

of the oontrol stream were also quite similar to those of the treatrrent

streams (Table XXXIV) •

Bottan fauna pcp.l1aticns at the control streaTI are presented in

Table XXXV. l-t:>st aquatic insect gn>ups shewed progressive increases in

~ir pcpulations over the first three sarrpling periods and then a decrease

in nmJbers by the final sanpling period. '!his decrease ooincided with

the rapid increase in water taTperature between the final sanpling periods

and probably represents _ loss of individuals wmse develqmmt was

stimulated by increased water ta1peratures and which subsequently arerged as

adult flying insects. The rrost notable exception to this pattern was midge

larvae (Diptera: ChroIXInidae) pcpulations whim fluctuated erratically over

_ sarrpling period.

Nrnerous fish eggs were fotmd in many samples and these develq;>ed

and hatched over the treatnent period as inciicated by the presence of larval

fish in the final series of sarrples.

B.t.

Bottan faLma pcpulations were rooni.tored in a stream which flowed

through a 1,600 hectare (4,000 acre) block treated with 7.13 Billion

International Units per hectare (3.25 Billion International Units per acre)

of the biological insecticide Baci nus thuringiensia. '1lle section of

the stream sarrpled was fast fleMing and very shalla¥' (average depth 15 an)

with a J:::ottan of J:::oulders and stones interspersed with hard packed gravel

and ooarse sand (Fig. 3).
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Pcpulations of aquatic insects remained fairly oonstant or

increased at this station over the treatrrent period with ~ exception

of ca<Xlisfly larvae (Trichq>tera) pq>U1ations (Table XXXVI) which decreased.

Caddisfly 1a.J:vae I;q?ulatioos sho.rr,led a similar decrease at the oontrol

station over this period.

Fish eggs present in the B. t. stream develcped oonnally and

many larval fish were fC>UJ'd in the sanples taken six days after treatrrent.

z=®:
Two applications of 52 g ZECl'RAN® /hectare (3/4 oz/acre) were made

on treat:nent block l2lB. Bottan fauna pcp..Uations were m:ni.tored in a very

fast flc"ling, relatively shalla< (a"""age depth 30 en) stre<mt flCMing through

this plot (Fig. 4). 1he botten was hard packed and consisted of lacge

stones oovering coarse sand mixed with a considerable am:mnt of organic

debris. Botton fauna pcp.llations in this strean were relatively constant

for all groups of benthic invertebrates over the treatrrent pe.ricd

(Table XXXVII) and no evidence of .inpact is ~t.

Fenitrothion:

~ streams were rooni.tored whim received successi\Ie applications

of 140 gjha of fenitrothion (2 oz/acre) three weeks apart. 1he stream flCMing

through block 258 was fast flCMing, narrcM and relatively shalla< (average

depth 30 an) with a hard packed bottcrn of gravel, stones and sand (Fig. 5).

'Ihe stream flewing through block 261 was scxrewhat slCMer fl~, wider

and deeper (average depth 60 en) with a p.rre sand bottan littered with

sticks and organic cEbris.

Betlon fauna populations in these two strearrs are presented in
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Tables XXXVIII and XXXIX. Mayfly nyrrph (Ephercerqrtera) pqJulations

declined in :roth of the treatIrent streams as did ca<klisfly (Tri~tera)

pqmlations at block 261. Both of these groups declined at the control

stream over this perio:1 but to a lesser extent. '!be results fran block

261 nay reflect the tmeven distribution of th=se groups over the sand

bottan due to their association with deadfalls arxl pockets of organic debris.

'This is su:Jgested by the large standard deviations associated with the means

nutbers of these groups present.

Fish eggs present in the stream on block 258 develcped and

hatched normally over the treatrrent peri<.rl.

Treat:rrent block I2IA received an awlication of 140 9 fenitrothion

/ha (2 oz/acre) folla;ed three weeks later by 52 g ZEX:l'R1\N® /ha (3/4 oz/acre).

Ihe stream flONing through this block was rroderate in fIG! and very shallo,..r

(average depth 15 an) with a l:ottan of gravel, stones and. coarse sand

(Fig. 6).

'!here are no indications of impact on the benthic popllations of

this stream ~cept for the virtual disappearance of sand-fly larvae (Diptera:

Heleidael follCMing the ZEX:l'R1\N ® treatIrent (Table XLI. Sand-fly larvae

~re not found in any of the oontrol sarrples. Their disappearance around

the time of the ZOCI'RAN ® application may have been due to their erergence

as adults over this p:!riod brought an by the increase in water tarperature.

""TACIL® ,

""TACIL ® (52 9 AI/ha) was applied to the northern-nost treabrent

blocks and because of sl~ develq:ment of the btd-.onn at these latitudes,

block 327B ~re the aquatic ll'01itoring was oonducted., was not treated until
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June 4th with a second awlication on June 15th. Develcprent of stream

insects was also retarded so a separate control stream was sarrpl.ed to relate

to the Ml\.Tl\CIL ® treatnent streams. No pre-treatnent botton sanples were

taken because of the late arrival of the sa:rq;:lling team, but series of sarrples

1 were oollected fran the treatment am control streams right after the first

insecticide awlication and again before and after the second awlication.

All three streams were narrcM (1 to 2 meter) and relatively eeep (average

depths 30 an to 75 an) but the control stream was slower flCMing and

o::>ns~ntly had a siltier oottan than the treate::1 streams.

Over the treatnent peric:d oottan fauna populations increased in

the t\'Kl treated streams whereas they remained relatively oonstant in the

centrol stream (Tables XLI, XLII and XLIII). 'Ihese increases were primarily

dlE to increases in midge larvae (Diptera: Ori.roronidae) pq;lU1ations at

Plot 3 and mid:Je larvae, oligochaete and fingernail clam (l-bllusca:

S?'aeriidae) pcpulatioos at Plot 4. Stooeflies (Plecoptera) disappeared

cmpletely fran Plot 3 sarrples and decreased. at Plot 4 after the second

M.Z\TACIL~ application. Stonefly populations in the control stream were

very lOW" thrOl.ghout the treatment pericd. Blackfly larvae (Diptera:

Simuliidae) pcpulations also decreased in the b.o treatment streams after

the second MA.TACIL ® application but the nunber of pupae present indicate

this nay have been due to the eITelXJenCE of adult blackflies fran the

streams. Blackfly larvae rx:;pulations in the control stream fluctuated.

erratically but on the woole decreased over the- treat:rrent period. Through-

out the sampling period no dead or distressed fish or aquatic insects

~re observed in the treat:n'ent plots.
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DISCUSSlOO'

B.t.

Previous studies on M::>resby Island, British COlOOlbia in 1960

(Tcxid and Jackson, 1961) and in Algorquin Park, Ckltario in 1973 (Buckner

et al, 1974) have revealed no adverse effects of B. t. on aquatic fauna.

The results fran the 1974 spray in Quebec sUfPOrts the evidence that B. t.

has no ooticeable effects on aquatic invertebrates.

Studies in New Bnmswick on the effects of applications of up to

560 gjha ZECTRAN ® (, lb/acre.) on bottan fauna pcp.llations have revealed

no inpact attributable to z='RI\N ® spraying (MacDonald and Penny, 1967, 1969).

A ZEX:TRAN (E) application in Idaho in 1966 also had no effects on benthic

aquatic insect ntrnbers but caused a considerable increase in the nU'liJers

of sane families of insect drifting downstream (Gibson and Chapnan, 1972).

Groups affected in this way includ;rl mayfly nynphs of the family

Heptageniidae, caddisfly larvae of the families Phryganeidae, Rhyacophilidae

and Tirnnephilidae, and diptera larva of the family Blephariceridae.

The results fran the ZECI'AAN® treat::Irent blocks indicate that this

insecticide had 00 rreasurable effect on aquatic invertebrate p:pulations.

z='RI\N® has been shown to disawear =npletely fran river water in two

weeks urrler laboratory conditions (Eichelberger and Lichtenberg, 1971) so

1019 te:z:m effects of this insecticide on aquatic systens are unlikely.
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Fig. 1 DC6B being loaded with insecticide

•

Fig. 2 Control stream,
Lac Chaud, Quebec••



Table XXXIV

Water Chemistry Parameters of Treatment and Control

Streams in Quebec. May 16 and 17, 1974.

Stream Date sampled Temp. 02 pH Alkalinity (gpg CoC03) Hardness
(OC) (ppm) Phenolphthalein Total (gpg COC03)

Lac Chaud Control May 16 a 12 6.2 0 1 2

ZEX:TRAN ® alock 121A May 17 6 12 6.0 0 1 2 '"...
Fenitrothion -ZECTRAN ® I

May 17 a 11 6.6 0 1 2
alock 121B

Fenitrothion Block 258 May 16 9 12 6.5 0 1 2

Fenitrothion Block 261 May 16 7 11 7.0 0 2 3



Table XXXV

Stream Bottom Fa~na Populations, Lac Chaud Control Stream,

8! Mean Numbers and Standard Deviations of Organisms/D. 1 sq. m.

Lac Chaud, Quebec, ~AY 11 to June 10, 1974

Number of Fenitrothion block 258 -4 +1 +14 +26 (+4 second treatment)
days before Fenitro~ion block 261 -S 0 +13 +25 (+3 second treatment)
or after ZECTRAN block 12lA & B -8 -3 +10 +22 (+3 second treatment)
treatment B. t. block -- -- -6 +6
of: ,
Number of samples S S S S '"'"
Water temperature sOe 8ee lOoe 210 e

Ephemeroptera 7.4±6.7 21.0 ± 13.3 34.4 ± 18.4 15.8 ± 7.7
Odonata -- 0.6 ± 0.9 0.2 ± 0.7
P1ecoptera 2.4 ± 2.3 5.2 ± 4.1 9.2 ± 4.S 5.4 ± '1.1
Megaloptera --- 0.2 ± 0.7
Trichoptera 2.6 ± 2.5 16.0 ± 10.6 11.2 ± 6.6 4.8 ± 2.2
Lepidoptera --- --- --- 0.2 ± 0.7
Coleoptera 0.2±0.7 0.8 ± 0.8 3.6 ± 2.9 4.2 ± 4.3
Diptera-Tipulidae 1.2 ± 0.8 3.6 ± 3.6 0.8 ± 0.8 0.6 ± 1.3
Diptera-Chirono~dae 4.4 ± 4.2 17.6±20.7 1.6 ± 1.1 12.2 ± 7.9
Diptera-Simul11dae 0.2 ± 0.7 1.2 ± 1.3 11.6 ± 14.1 5.4 ± 2.4
D1ptera-Rhag1onidae 0.4 ± 0.4 --- 0.8 ± 0.4 0.4 ± 0.4
Nematoda --- --- 0.2 ± 0.7
Platyhelminthes 0.4 ± 0.9 --- 0.6 ± 0.9 0.4 ± 0.4
Ol1gochaeta 0.4 ± 0.4 0.2 ± 0.7 1.6± 2.1 1.0± 1.4
~~llusca-Sphaer1idae 0.4 ± 0.2 0.2 ± 0.7 0.6 ± 0.9 0.8 ± 1.3
MOllusca-Gastropoda 0.2±0.7 0.2 ± 0.7 0.2 ± 0.7 0.4 ± 0.4

Total 20.2 t11.3 66.8±38.7 76.6 ± 3S.6 51.6 ± 18.3
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Fig. 3 B.t. spr~y block stream
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Table XXXVI

Stream Bottom Fauna Populations. B.t. Spray Block,

8S Mean Numbers and Standard Deviations of Organisms/C.l sq. m.

Lac Chaud. Quebec. May 29 to June 10. 1974.

Number of days before
or after treatment _. 6 + 6

Number of samples 5 5

Water temperature 12°C 21°C '"0
I

Ephemeroptera 44.6 ± 24.3 53.4 ± 17.6
Odonata 0.4 ± 0.4 0.4 ± 0.4
Plecoptera 9.4 ± 6.6 17.0 ± 16.9
Megaloptera 0.2 ± 0.7 0.2 ± 0.7
Trichoptera 20.2 ± 22.2 11.8 ± 10.1
Coleoptera 21.6 ± 15.2 22.8 ± 11.8
Diptera-Tipulidae 2.2 ± 3.3 0.6 ± 0.9
Diptera-Ch1ronom1dae 14.2 ± 9.7 42.4 ± 19.4
Diptera-Hele1dae 0.2 ± 0.7
D1ptera-S1mul11dae 4.6 ± 2.6 19.8 ± 42.6
D1ptera-Rhag1on1dae 0.8 ± 1.3
Platyhelminthes 1.2 ± 0.8 0.2 ± 0.7
Nematoda --- 0.4 ± 0.4
Ol1gochaeta 0.6 ± 0.9 3.6 ± 6.4
Hydracarina 0.2 ± 0.7 0.2 ± 0.7
Mollusca- Sphaeriidae 0.4 ± 0.9 5.0 ± 11.2
Mollusca-Ga8tropoda 0.8 ± 0.8 0.4 ± 0.4

Total 121.6 ± 74.4 178.2 ± 70.1



Table XXXVII

Stream Bottom Fauna Populations. ZECTRAN ® Spray Block l21B

as Mean Numbers and Standard Deviations of Organisms/O.l sq. m.

Mt. Tremblant Park. Quebec. May 17 to June la, 1974.

Number of days before + 23
or after treatment - 2 + 9 (+ 3 second treatment)

Number of samples 5 5 5 ,

10°C
>D

Water temperature 8°C 22°C ....
I

Ephemeroptera 31.8 ± 11.9 48.4 ± 20.9 46.8 ± 8.9
Odonata 0.2 ± 0.7
Plecoptera 9.4 ± 6.2 5,6 ± 2.9 7.8 ± 5.6
Megaloptera 0.2 ± 0.7 0.2 ± 0.7 0.6 ± 0.9
Trichoptera 14.4 ± 6.1 7.4 ± 2.5 9.4 ± 7.5
Coleoptera 8.2 ± 4.2 11.6 ± 2.4 19.2 ± 11. 7
Diptera - Tipulidae 1.0 ± 1.0 0.2 ± 0.7 1.0 ± 1.0
Diptera - Chironomidae 9.8 ± 7.3 7.8 ± 4.1 23.2 ± 15.2
Diptera - Heleidae 1.8 ± 2.5 1.0 ± 1.7 0.4 1 ± 0.9
Diptera - Simuliidae 0.2 ± 0.7 1.0 ± 1.0 0.6 ± 0.9
Diptera - Blepharoceridae 0.2 ± 0.7 0.2 ± 0.7 0.2 ± 0.7
Nematoda --- 1.4 ± 1.1 3.8 ± 4.2
Oligochaeu 1.8 ± 1.5 1.0 ± 1.0 0.4 ± 0.4
Mollusca - Sphaeriidae 0.4 ± 0.9 0.2 ± 0.7 0.4 ± 0.9

Total 79.4 ± 25.8 86.0 ± 24.1 113.8 ± 35.7
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Fig. 5 Fenitrothion
spray block 258 stream.

itream



Table XXXVIII

Stream Bottom Fauna Populations, Fenitrothion Spray Block 258,

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

Lac Saguay, Quebec, May 11 to June 11, 1974.



Table XXXVIV

Stream Bottom Fauna Populations, Fenitrothion Spray Block 261,

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

Lac David, Quebec, May 11 to June 11, 1974



Table XL

Stream Bottom Fauna Populations. Fenitrothion-ZECTRAN® Spray Block l2lA.

as Mean Numbers and Standard Deviations of Organisms/O.l sq. m.

Mt. Tremblant Park, Quebec, May 17 to June 10, 1974.

Number of d aY8 before + 23
or after treatment - 2 + 9 (+3 second treatment)

Number of samples 5 5 5 ,
'"Water temperature 6°C IOoC 19°C '"

Ephemeroptera 0.4 ± 0.5 0.2 ± 0.4
Plecoptera 3.4 ± 3.8 18.4 ± 14.9 42.0 ± 51.2
Trichoptera 2.4 ± 1.9 2.6 ± 1.5 1.4 ± 0.9
Lepidoptera 0.2 ± 0.4 0.4 ± 0.5
Coleoptera 0.4 ± 0.5 0.2 ± 0.4 0.8 ± 1.1
Diptera - Tipulidae 1.4 ± 1.5 1.2 ± 1.3 1.8 ± 1.6
Diptera - Chironomidae 3.2 ± 2.3 5.0 ± 4.1 11.2 ± 9.6
Diptera - Heleidae 1.4 ± 1.7 5.0 ± 5.1 0.2 ± 0.4
Diptera - Simuliidae 1.0 ± 1.0 2.4 ± 1.9 52.6 ± 67.4
Diptera - Rha~ionidae 0.4 ± 0.5
Nematoda 0.4 ± 0.5 1.0 ± 1.2 1.4 ± 1.5
Oligochaet8 2.2 ± 1.6 8.8 ± 8.0 3.4 ± 3.3
Mollusca - Sphaeriidae 0.2 ± 0.4

Total 16.4 ± 8.6 45.0 ± 16.0 115.6 ± 120.6



Table XLI

Stream Bottom Fauna Populations at Plot 3, MATACIL ® Spray Block 3278

8S Mean Numbers and Standard Deviations of Or~anisms/O.l sq. m.

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



Table XLII

Stream Bottom Fauna Populations at Plot 4, MATACIL ® Spray Block 327B

as Mean Numbers and Standard Deviations of Organisms/a.l sq. m.

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



Table XLIII

Stream Bottom Fauna Populations at the Untreated Check Plot,

MATACIL <!> Spray Area, 8S Mean Numbers and Standard

Deviations of Organisms/a.l sq. m.

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

-
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Fenitrothion:

A great nUTber of studies have been 00ne in Canada on the effects

of fenitrothion on aquatic organisms (K.i..n3sbury, 1975). These have

generally sOOwn that fenitrothion significantly reduces aquatic insect

pcpulatians at high rates of awlication (420 to 560 gnv'ha) but has relatively

little inpact at the 1.cMer dcxsages presently aw1ied in large scale

aWlications (140 or 210 gm/ha). La.rge increases in nurbers of drifting

aquatic insects have been rreasured follCMing fenitrothion applications

at these IG.ler dosages, but this has not caused rreasurable depletion of

benthic pcpulatians (Eidt, 1975). Stonefly I1j'llphs in particular and

nayfly I1j'llphs to a lesser extent awear to be the aquatic insect~

TroSt susceptible to fenitrothion poisoning.

'Ihe results fran the fenitrothion blocks sho.¥ that sane irrpact

on mayfly nynph anJ caddi sfly larvae pct>ulations may have occurred in

sore of the fenitrothion treated streams. ~r, the lack of effect

on gererally sensitive stcnefly nyn¢ populations slJ39€:sts that the

reductions in mayfly nyrrph and. caddisfly larvae p:Jpulations may oot have

IJ€!et1 caused by the fenitroWen treatrrents.

MI\Tl\CIL® ,

'lbe inpact of aerial applicatiCl'lS of MATACIL ® on aquatic fauna

has Leen previously stuli.ed during small scale awlications in New' Brunswick

10 1970 und 1971 (G.H. Penney 1971.3, 1971b). 'IWo consecutive applications

of 88 g ""'l'Cn ® /hectare (It oz/acre) in 1970 had no effect on caged

&:t!JrUl pa.rr O~ aquatic insect pqJUlations in a stream within the treat:rrent

plot. f\ sinq.1e awlicatiCCl of 88 q MATACIL ® ;1lectare ~ foll.cwing year

siqnif~l'W1l1y reduced stcnefly ~lations in the two streans stWied but
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had little effect on other cquatic insect orders.

The results fran the M1I'l7\CIL® treatment blocks sh<>< that the large

scale MIIT1'CIL® applicatims in Quebec in 1974 had similar effects on the

aquatic systems stOOied. No significant iJrpact an overall C¥:JU3.tic insect

pq:u1.ations occurred but stoneflies~ selectively affected. Under

static conditions in ~ laborato:ty relatively high CXX'l.centratiCtlS of

Ml\TACIL ® have been shcMn tb disappear ccrrpletely fran river water in less

than four weeks (Eichelberger and Lichtenberg, 1971), so fX) long term

effects of >Ml'\ClL® on aquatic systars ""'uld be expected.
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'!he data crnpiled fran the areas of western Qu3bec IOOnitored

during the spruce Ix.>::l>=ln <XXltrol q>erations of 1974, indicate overall

bira loses to te minimal. 'Ib:>se areas treated with fenitrothion suffered

slight rrortality to sore species of the family Pantlidae, particularly

the tennessee and to a less extent black and white warblers.

In areas treated with awlicatioos of fenitrothion followed .by

=rnAN® , a slight reducticn in solitary vireo pcpulations o=urred

after tiE ferritrothioo treat:rrent.

Ml\TJlCIL® apparently slightly reduced pcpulaticns of ruby-crcomed

kinglets, black-throated green, nashville, magnolia ar.:l roourni.ng warblers.

Minor reductions in mlTtlers of swanp .sparrcMS and slate-ooloured j1..111<X>S were

noted. Early migrating insectivorous species such as the warblers,

suffered sene losses c:he to starvaticn when the late spring delayed insect

activity.

1.cM ~ulations of small marrmals Were encountered in

all treatnent block: and CX)(ltrol bloc:ks. A nonnal age class distribution

was found in the trawed sanple and mmy of the fenales were carrying

errbJ:yos or placental scars. 'Ibere is no evidence in the ani..m31s

collected that the small rranrraJ. pq>ulations were affected by any of the

insecticide treat::Irents rraritored.

Colonies of ha1ey I::le!es located on the fenitrot:hion t.reatnent

blocks were n:>t affected by the early awlication am only slightly

affected by the late trea_nt. COlonies treated with =nw;® were only
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very lightly arfected. Neither brood ""r queens were arfected by this series

of chemical treatrrents and the 00ney yield aweared ""mal.

Ncne of the insecticides applied in (,).E1::ec in 1974 was fOl.1l"rl

to have seriously affected Ix>ttan fauna pcpulations or the de~lq::ment arrl

hatdling of fish eggs in any of the st:reans studied. MA'.l1\CIL ® selectively

reduced stonefly nynph populations. Reductions in mayfly nyIlllh and eacklisfly

larvae populaticns within tlE: fenitrothioo treated streams appear rx>t to

have beer. caused by the insecticide treatlrents. No evidence of inpact was

fOtD1d in streams exposed to B.t. or ZEX:TRAN® treatments.

In smmary, the inpact studies presente1 in this reJ;Ort found

that envi..rauTental damage attributable to the 1974 spruce budwonn oontrol

op::!rations in Quebec was slight and limited to narrcw ran::Je effects of

sare of the treat::Irents on specific bird sr:ecies and. orders of aquatic

insects.
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