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ABSTRACT

Spruce budworm, Choristoneura fwniferana Clemens, larvi-

cide timing trials were conducted in Che lower St. Lawrence area

of Quebec in 1978. Aminocarb was applied by aircraft at the

dosage rate of 0.052 kg Al/ha when fifty percent of second inscar

budworni had eraerged, peak fourth inscar and fivs days following

the fourch instar treatment. Breeding bird populations were

studied throughout the experimental period. Mo immediate or short-

term impact was determined following any of the treatments and

breeding territories remained intact. Populacion shift of some

species resulted from factors other than inseccicide treatment

and adverse weather caused noticeable fluctuations in singing and

foraging activity.

RESUME

Des essais synchronises d'applications de larvicide centre

la Tordeuse des bourgeons de 1'Epinetce, Ckoristonsura fwrtifsrer-a

Clemens, ont etc effectues au Quebec, dans la region du bas Saint-

Laurent en 1978. On a applique" d'un aSironef un traitement

d'aminocarb au taus de 0.052 kg lA/ha, alors que 50 p. cent des

larves etaient au deuzieme stade, que les larves du quatrieme

stade etaient au plus haut point et cinq jours apres 1'application

du traitement aux larves du quatri&ne stade. Durant toute la

periode d'experimentation, on a etudie les populations d'oiseaux

reproducteurs. Aucun impact immediate ou a court Cerme ne fut

determine a la suite de ces traitements et les territotres de

reproduction sont demeures intacts. Une derive des populations

de certaines especes fut le resultat de facteurs autres que le

traitement d' insecticide et un clintat adverse a cause des

fluctuations sensibles dans les habitudes de chant et dans la

recherche de nourriture des oiseaux.
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INTRODUCTION

Spruce budworm, CJior^isior.eura fimifevana Clemens infes

tations continue to pose a hazard to the spruce-fir stands of the

lower St. Lawrence area of Quebec. In 1978, the Quebec Department

of Lands and Forests carried out an experimental spray programme

designed to determine the optimum timing for budworm control in

order to give maximum foliage protection.

The Forest Pesr. Management Institute carried out studies

to determine if any of the spray regimes tested posed a danger to

bird populations.

Aminocarb (4-dimethylamino-m_-tolyl methylcarbamate), a

carbanate Insecticide, was applied to Creac^.en: blocks 101, 108

and 109 by DC-6 aircraft using Lie ton LTN-51 inertial navigation

system (Figure 1).

This report presents the results of the avifauna impact

studies carried out under operational conditions over the bud

worm larval feeding period.

SPRAY REGIME AND METHODS

Aminocarb was applied at the dosage rate of 0.052 kg AI

in 1.120 i/ha formulated solution ("26% MATACIL® , 74 Ji diluant 585)
to the experimental area as follows:

11 Hay (50% emergence) block 101 early application

1 June (peak 4th instar) block 101 mid-application

108

109

10 June (post peak 4th block 109 late application

instar)

Insecticide deposit was determined by counting and

measuring spray drops deposited on Kxomekote© cards placed on the

ground throughout each plot. Foliage residue data was provided

by the Quebec Department of Tourism, Fish and Game.

Breeding bird surveys were carried out by assessing popu

lations on k hectare plots established in both treated and un

treated control areas using a singing male-territory technique

similar to that described by Kendelgh (1947). Populations were

assessed prior to treatment and monitored throughout the experi

mental period. All singing and sighted birds were recorded on

plot naps while slowly traversing lines marked through the plot.

Populations surveys commenced five days prior to the initial
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application in each area and continued throughout the experimental

period, Germinating about five days after the final treatment.

During che day of each application, intensive plot searches were

conducted to recover any birds which may have been affected by

the insecticide. Monitoring was carried out early each morning

when bird activity is most intense. The order in which the

various plots were censured was rotated daily to compensate for

sucih factors as early or late starting, slightly different peak

singing activity of various bird species or weather conditions.

The nestling territories of several different species in

habit ating various ecological sites were selected to illustrate

any possible impact Co various components of the avian fauna.

The species selected were the ovenbird, Seiums aupocapiltus

(Linnaeus), Swanson1s thrush, Hylaaiahla ustulata (Nuttall),

hermit thrush, Ritloo-iahla guttaia (Pallus), ruby-crowned kinglet,

Regulus calendula (Linnaeus), bay breasted warbler, Dendroiaa

oastar-oc (Wilson), yellow-rumped warbler, Dev.aTO"ica aovonatll

(Linnaeus), common yellowthroac, Geothlyvis ivichas (Linnaeus),

dark-eyed junco, Junco hyemzlis (Linnaeus) and the white-throated

sparrow, Zonotrichia alkiaallis (Gmelin).

PLOT DESCRIPTION AND AVIAN COMPOSITION

Study plots were established in various fores; habitats

representative of the areas to be treated. The untreated control

plots (101-1 and 101-2) were established in typical fir-spruce

stands with scattered poplar, maple and birch. Two of the four

treatment plots on block 101 (plots 101-3 and 101-6) were located

in typical spruce-fir forest where the dominant species ranged in

height from 12 to 15 metres with a scattered understory of alder

and willows. Plots 101-4 and 101-5 were located in old clear cut

areas with a regeneration of deciduous trees and shrubs (aspen,

poplar, alder and willows) ranging in height from 1 to 5 metres

with a dense canopy cover.

Study plots 108-7, 108-8, 109-9 and 109-10 were also

located in habitats typical of the budwcnn infested forests of

this region.

Avian composition of all plots were quite similar and

typical of the forested areas of the Lower St. Lawrence region

(Tables L-14). The wood warblers (family Parulidae) were the

most numerous group recorded throughout the experimental and

untreated control areas, followed by the sparrow-finch group

(family Fringillidae) and the thrushes (family Turdidae).

Very few birds had migrated into the study area prior to

the initial application but numbers increased considerably by

12 Hay, reached peak, activity during the last few days of May and

were generally well settled into breeding territories prior to

the second treatment.
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RESULTS

Block 101. Aminocarb was applied on 11 May and 1 June Co coincide

with 50 percent budworm emergence and the peak 4th instar.

Analysis o£ Kromekote® cards located in each plot for the initial
application (plot 101-3 not available) indicate that 11.05

percent of Che emicced formulated macerial ---as accounted for on

plot 101-4, 4.81 percent on plot 101-5 and 2.23 percent on plot

101-6. Cards analyzed from Che 1 June creatment indicate a

deposit of 1.82 percent on plot 101-3, 18.59 percent on plot 101-4,

16.49 percent on ploc 101-5 and 4.23 percent on plot 101-6.

.Aminocarb residues on conifer foliage collected following the 11

May application averaged 1.02 mg/g and following the 1 June

application 0.53 mg/g.

No immediate or short-term impact occurred to the avifauna

of block 101 following either treatment. Few birds had migrated

into the experimental area prior to the initial application but

substantial numbers had returned and set up breeding territories

before the second treatment was applied (Tables 1-6). Warbler

populations were not affected on plots 101-3, 101-5 and 101-6

but a decline recorded on 101-4 at the time of the second appli

cation (coinciding with a somewhat similar decline on the un

treated control plot-2) was mainly due to the sudden influx of

Magnolia warblers (Dendroica magnolia [Wilson]) into areas not

considered suitable habitat for this species and their just as

sudden departure (Appendix Tables II and IV). Ruby-crowned

kinglet (family Sylviidae) activity declined on plot 101-5 (Table

5 and Appendix Table V) and on the untreated control plot-2 (Table

2 and Appendix Table II) prior Co the second application. These

plots were also considered to be racher unsuitable habitat for

kinglets although territories remained occupied on 101-5 (Figure

31) while gradually disappearing from the untreated control plot-2

(Figure 15). The low activity recorded on plots about the time

of the second application (1-3 June) resulted from cool, cloudy

and windy weather conditions during the very early census on

treatment day. Conditions improved somewhat allowing the treat

ment to proceed. Untreated control pldt 101-1 was the last plot

censured on 1 June and reflected the improving weather conditions

wich near normal bird activity patterns recorded.

Nesting territories for the thrush, kinglet, warbler and

sparrow-finch groups (where applicable) are illustrated for the

six. plots of block 101 (Figures 2-37). Territories for the most

part remained occupied throughout: the experimental period on

block 101 (9 May-6 June) although some shifting of territories

from boundary areas to outside the plots was observed. Some

species also set up territories in areas of unsuitable habitat

and then abandoned them (ruby-crowned kinglet on untreated control

ploc-2, Figure 15, and dark-eyed juncos in plot 101-4, Figure 23).

Intensive plot searches following each application failed

to discover any bird mortality and no observations were made of

any birds exhibiting symptoms of pesticide stress.
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Figure 2 . Nesting territories of the ovenbird, Seiiwus auroaap-illus

(Linnaeus), on untreated control plot 1. St. Pascal, Quebec.

3 May - 6 June, 197S
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Figure 3 . Nesting territories of the bay-breasted warbler, Dsndroiaa castansa
(Wilscr.) , on untreated control plot 1. St. Pascal, Quabec.

3 May - 6 June, 1978
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May 9-11 May 12- '6
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Figure 4 . Mesting territories of the yellow-rumped warbler, Bendp&ica coronate

(Linnaeus), on untreated control plot 1, St. Pascal, Quebec.

8 May - 6 June, 1978
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Figure 5 . Nesting Cerritories of ths ruby-crowned kinglet, RegultW calendula
(Linnaeus), on untreated control plot 1, St. Pascal, Quebec.

S May - 6 June, 19/8
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Figure 6 . Nesting territories of the Swainson's thrush, Hytoaiakla ustulata

(Nuttall), on untreated control plot 1. St. Pascal, Quebec.

8 May - 6 June, 1978
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Figure 7 . Nesting territories of the white-throated sparrow, Zonotrickia

albicollis CGmelin), on untreated control plot 1. St. Pascal,

Quebec.

8 May - 6 June, 197S
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Figure 8 . Nesting territories of the dark-eyed junco, Junco hyemalis

(Linnaeus), on untreated control plot 1. St. Pascal, Quebec.

8 May - 6 June, 1978
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May 28- Jure I June 2-5

Fi°ura 9 Nesting territories of the common ysllowthroat, Geothlijvis trlchc.3

(Linnaeus), on untreated control ploc 1. St. Pascal, Quebec.

8 May - 6 June, 1978
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Figure LO. Nesting territories of the Swainson's thrush, HyiocLchla ustulata

(Nuttall), on uncreated control plot 2. St. Pascal, Quebec.

8 May - 6 June, 1978
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Way 9-11 ■May 12-'6

O
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Figure 11. Nesting territories of the hermit thrush, Hylocichla cutiata

(Pallas), on untreated control plot 2. Sc. Pascal, Quebec.

8 May - 6 June, 1978
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Figure 12. Nesting territories of the ovenbird, Seiurus auroeapiZtuB

(Linnaeus), on untreated control plot 2. 3c. Pascal, Quebec

8 May - 6 June, 1978
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Figure 13. Seating territories of the bay-breasted warbler, Dendro-iaa oastama

(Wilson), on untreated control plot 2. Sc. Pascal, Quebec.

8 May - 6 June, 1978
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Figure 14. Nesting territories of the yellow-rumped warbler, Dendroica coronata

(Linnaeus), on untreated control plot 2. St. Pascal, Quebec.

8 May - 6 June, 197 8
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Figure 15. Seating territories of the ruby-cro-^med k.inglac , Psgiilus cccl&nduta

(Linnaeus), on untreated control -ploz 2. St. Pascal, Quebec.

8 May - 6 June, 1973
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May 9-11 May 13-15

Way 28- June I June 2-5

Figure 16. Nesting territories of the white-throated sparrow, Zonotrxahia

albicollis (Gmelin), on untreated control plot 2. St. Pascal,

Quebec.

8 May - 6 June, 1978
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Way 9-11
May 12-15

May 39- Juris 1
June 2-6

Figure L7. Nesting territories of the dark-eyed junco, Juma byeffalta

(Linnaeus), on uncreated control plot 2. St. Pascal, Quebec
3 May - 6 June, 197S
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May 23- June 2-5

Figure 18. Keating HerriCories of che bay-breasted warbler, Der.dro-.cc
caszcKsa (Wilson) on s:-:periE5ntal creacze^i: plot 101-3
St. Pascal, Quebec.

9 May - 5 June, 197S
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Figure 19. Hasting territories of che dark-eyed jur.co, Junoo hy

(Linnaeus) on experimental treatment plot 101-3, St. Pascal
Quebec.

9 May - 6 June, 1978
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Figure 20. Nesting territories of :he white throated sparrow, Zonotrickia

alhicollis (Gr?.elin) on experimental treatment plot 101-3,

St. Pascal, Quebec.

9 May - 6 June, 1978
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Figure 21- testing territories of the Swainson's thrush, Hylociakla ustulata
tHuttall) on experimental treacment ploc 101-3, St. Pascal, Quebec.

9 May - 6 June, 1978
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Figure 22. Nesting territories of the ruhyTcrowned kinglet, P.egulus aalendula

(Linnaeus) on experimental Eraattaent plot 101-3, St. Pascal, Quebec.

9 May - 6 June, 1978
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May 28- Jure 1 June 2-6

Figure 23. Nesting territories of the dark-eyed junco, Junco hyerralis

(Linnaeus), on experimental treatment plot 101-4. St. Pascal,

Quebec.

9 May - o June, 1978
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May 2S- June 1 June 2-8

Figure 24- Nesting territories of the ovenbird, Seivams auroaapillus

(Linnaeus), on experimental treatment plot 101-4. St. Pascal,

Quebec.

9 May - 6 June, 1978



>
1

O
t
)

c

I
D

•■
/> RT i

a
>

<-
i
C a i
d

*
^
l

O
n

f
/
1

r
t

■ w n .
O
c 0
*

n
>

■

o' Q 9
^
-

0
1

r
"
^

C
l

B r
e

j
—
■

H
-

P

-

O P if 'A ■
a i
n

H
-

ID n P> r
t

r
o

w a p r
t

X
I Q r
t

!
_
,

O !-
■ I .C
"

i
i

f
U

i
n

r
i

u
o n ID 1 I
J
.

r
t

O r
l lJ
-

I
D

1/
1

O H
i

r
t

r
t

a

1 n j
j
*

1 0 t
u

n 0
) Q
-

W ■
o 0) r
^

M O - D £
S 0 1

Ik
]

M 1 t
_

c J
C -
"

C (
D

^
J

5
2
i
j
m

A
l
/
d
a

K
Z
f
l
m
A
l
/
h
a



35

n

u

o

'g
n

May 9-11 M3y 12-16

in

u

o

c

I
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Figure 26. Nesting cerritories of Che hermit thrush, Hylccichla guttata

(Pallas), on experimental treatment plot 101-4. 3c. Pascal,

Quebec.

9 May - 6 June, 1973
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May 9-1 Msy 12-16

May 28- June 1

Figure 27- Nesting territories of Che- dark.-eyed junco, Junao h.ygmalis

(Linnaeus) on experimental treatment plot 101-5, St. Pascal, Quebec.

9 Hay - 6 June, 1978
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May 9-n May

May 23- June June 2-6

Figure 28. Nesting territories of the common yellowthroat, Geoihlypis triokas

(Linnaeus) on experimental treatment plot L01-5, St. Pascal, Quebec.

9 May - 6 June, 1978
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May 23- June June 3-6

Figure 29. Nesting territories of Swainson's thrush, 'dyloaiokla ustulaia

(Nuttall) or. experimental treatment plot 101-5, St. Pascal,
Quebec.

9 May - 6 June, 1978
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May 9-11 Way 13-16

t

CM

May 23- June 1 June 2-

Figure 30. Nesting territories of the yellow-rumped warbler, Dendroi.ee

aovonata (Linnaeus) on experiniencal plot 101-5, St. Pascal,

Quebec.

9 May - 6 June, 1978.
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Figure 31. Nesting territories of the ruby-crowned kinglet, Regtllus

adlendula (Linnaeus) on experimental treatment plot 101-5,

St. Pascal, Quebec

9 Hay - 6 June, 1978
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May 25- June 1 June 2-6

Figure 32. Nesting territories of Che white-throated sparrow, ZonoiT-ichia

alb'i-aolti.S (Gm.elin) on experimental treatment plot 101-5,

St. Pascal, Quebec.

9 May - 6 June, 1978
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cigura 33. Nesting cerritories of the bay-breasted warbler, Bendroica castanea

(Wilson), on experimental treatment block 101-6. St. Pascal, Quebec.

9 May - 6 June, 1973
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Way 25- June June 2-6

Figure 34. Nesting territories of the dark-eyed junco, Jimao hyemalis (Linnaeus),

on experimental treatment plot 101-6. St. Pascal, Quebec.

9 May - 6 June, L9 78
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Figure 35. Nesting territories of the S'-ainscn's thrush, HyZocichla usiulaia

(Nuttall), on experimental treatment plot 101-6. St. Pascal, Quebec

9 !-fay - 6 June, 1978
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Figure 36- Nesting territories of the white-throated sparrow, Zonotviahia albioollis

(Gmeiin), on experimental treatment plot 101-6. St. Pascal, Quebec.

9 May - 6 June, 1978
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Figure 37. Nesting territories of the ruby-crowned kinglet, Fsgulus calenautct

(Linnaeus), on experimental treatment plot 101-6. St. Pascal, Quebec

9 May - 6 June, 1978
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Block 108. Block 108 received a single application of aminocarb

on 2 June (peak 4th instar budvonsi treatment). Kromekote® cards

placed in bird plots 108-7 and 108-8 indicate a deposit of 4.31

and 0.56 percent of the emitted material respectively. Ko foliage

samples were analyzed from this block.

Bird populations had migrated into the experimental area

and territories were being defended by resident species at the

time of insecticide application. Warblers were again che mosc

abundant group inhabitating the area followed by the sparrow-

finch group and the thrushes (Tables 7-10).

Ko adverse effects of this application were experienced

by the avian components of block 10S.

Populations of warblers (family Parulidae) and finches

(family Fringillidae) remained virtually the same or increased

slightly (Tables 9 and 10). Territories for the most part

remained occupied throughout the experimental period but some

shifting resulted in a few territories lying on or near plot

boundaries being relocated in adjoining areas. The 1-3 June

weather is again reflected in somewhat reduced activity which

returned to near normal by 4 June. Intensive plot searches again

failed to identify any signs of pesticide stress amongst the bird

community.
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C4JILUU9

i7S

.tlJ[|U

3

1

0

LI

0

0

0

0

II

4

0

31

L3

0

12

67

June

A

+2

2

0

0

0

2

0

o

2

9

0

46

15

0

u

91

Juilti

5

1-3

2

0

0

2

2

4

2

2

9

C

0

36

10

0

11

fl6

June

6

M

0

0

Q

0

0

0

0

2

*

4

2

M

LI

0

19

91

nr 2

June

7

0

u

2

2

2

0

0

2

7

4

0

36

17

0

16

e [i,

Dully

hv|;.

1.0

u.o

O.ft

O.B

1.2

ft.«

O.'.

1.6

6.6

a. a

39.0

U.4

D.O

13.H

H5.2

oo



Table 8

fof«St t> irJ p-UJiii Lut 1 on oen

t!ntreatad control plot 1

St. Pascal t tfuetiLC

ZS Hiiy - 7 June, I97fl

Til ail Ly

TistraonltluL'

L'lclJjf

TyrBtmi**

Cotrvidoc

Sittldae

Trnglody L Idai.-

Tuxdldad

iiyl viidou

IMrulldae

Prltt&lllldae

llll.il 111 nl.'l

Hay

2S

-5

2

2

(1

4

0

4

(J

B

/,

2

63

6

tfl5

Pre-

0

D

U

4

0

n

0

6

0

:■

57

4

a

81

Miiy

in

-3

2

0

n

4

0

■■

a

■i

0

28

Q

Hay

31

-2

2

0

2

4

0

0

2

2

a

2

34

0

5

53

JllIlL"

1

-1

0

0

0

0

0

o

0

0

2

0

r,

0

0

B

Da L1 y

avft.

a,4

fr.4

3.2

o:.a

Q.S

o.s

3.6

1.2 .

1.2

37, (.

2,0

5.*

58.6

J une

3

■ 1

0

0

0

2

0

0

(1

6

0

2

12

0

i,

June June

4 S

■f2

J

1)

0

z

0

0

2

0

*

2B

0

6

+ i

0

ii

u

10

2

2

0

9

0

2

24

3

6a

June

6

t4

0

0

0

2

0

0

u

0

b

26

0

4

7

+5

(J

0

II

4

0

0

0

0

2

24

0

3

39

Baily

Q.fi

0.0

0.0

4.4

0.8

Q.A

o.p

0.0

3.2

22. e

U.6

fc.6

46.2



Table 9

Forest tiJtil poimlfuluu c&oona

Experimental [ilot 103-7

28 Hiiy - 7 June, 197B

i li applied 2 Juno at die itoaags rate of h'J yin Al /h

Family

I'lcldae

Ty ran n 1 !,i-

llurvt dm-

rardldw

Sylviidae

v Ireonldna

I'utlll U.l(J

lrt»lta

FrLngiiLidae

Total BJrtla

Hay

2B

-5

2

U

0

Q

2

n

0

34

0

s

46

I'rt-

Hay

29

^t

U

U

ii

0

0

0

0

16

0

12

■Ml

*P1 .|Y

Hay

SO

-3

II

1)

2

u

LI

0

0

46

1

19

i.i.

treacnstit

Jl
_2

II

0

1

0

3

I)

2

49

0

19

V\

June

1

-1

0

0

0

0

■

0

Q

'.-■

2

21

5?

2

Dally

ava.

fl.4

0.0

o.f.

Ll.U

0.0

0.',

59.4

0,6

15.8

58.fi

June

3

+L

0

0

0

2

7

0

4

35

0

9

57

June

1

+Z

I)

7

*

0

2

2

0

40

0

23

73

sprav

June

5

t-3

Q

■'

1!

5

0

2

48

0

19

?b

Erestnent 2

Ivitiu

u

2

i

0

a

0

2

24

0

20

59

June

7

H5

•>

2

2

0

2

0

0

44

0

12

62

Wily

BLVft.

0.0

1.6

l.S

O.'i

6.S

QA

l.b

3H.2

0.0

I6.fi

65. t,

C3



Table 1.0

Forest bird jiii|>iiLat ion cenuus

Experimental iilot 10H-8

Si . Paaca I, Qu&bac

2B May - 7 June, l'J7fl

(aralnut ji l li appl Il-J 1111 2 Juiil- jiL iIil- rait? of ti'J A1/

Family

neUm

Tyr^n,.!..

tllrun.LJnidae

Corvidae

Patldaa

Turd tdne

Sylvildae

Vlreonldae

fan.il ldaL-

itceridaa

rM.aUUd«*

IMIii.-nl j fled tit ids

To-caJ !1 J r Ja

Hay

-5

II

0

»

0

0

*

2

0

JU

0

12

2

VI

l'rc-

May

-A

k

2

I

3

a

4

0

2

28

0

S

li

52

Blirav

Miiy

sq

-j

a

2

a

<>

2

0

0

n

0

r,

0

lieCiClnc-nL

May

_ ■:

a

2

a

0

0

1

0

0

32

0

J ■

0

,1Q

.llillL'

1

-1

8

Q

a

8

0

9

0

0

22

a

--,

0

2<t

2

1U 11 y

1 .2

1.2

0.2

0.6

0.1

2.2

0.1

U.I

26.8

u.o

10.4

0.4

i,i 1

June

3

il

i

0

a

0

0

0

2

0

34

0

12

2

51

Juna

t2

0

u

2

■'

3

U

2

M

I

6

1

SI

June

5

43

?

0

o

0

0

0

0

0

36

0

a

i

47

, it i! ;i L mt nt 2

6

2

0

0

2

2

6

0

0

36

0

W

JdtIC

7

+5

a

2

u

0

(J

2

-■

2

36

0

<>

a

50

Hal ly

1 .2

U,0

Q.&

0.8

2.2

0.6

fr.fi

36.0

0.2

9.2

] .2

54.2



May 23-June 2 52
June 3-7

□

Figure 38, Nesting territories of the Swsinson's thrush, Huloa-ichla ustulata

(Nuttall) on untreated control plots 1 and 2, St. Pascal, Quebec.

28 May - 7 June, 1978



May 23-June 2
J uie 3-7

Figure 39. Nesting territories of Chfi ruby-crowned kinglet, Rsgulus calendula

(Linnaeus) on untreated control plots L and 2, St. Pascal, Quebec.

28 May - 7 June, 1978



May 28-June 3 54
June 3-7

o
u

Figure 40. Nesting territories a£ the bay-breasted warbler, DendX'O'Cca azszcnzc.

CWilson) on untreated control plots 1 and 2, St. Pascal, Quebec.

28 May - 7 June, 1978



28-June 2 June 3-7

c

o

o

Figure 41. Nesting territories of the dark-eyed junco, Jiotca hysmaiis

(Linnaeus) on untreated control plocs 1 and 2, St. Pascal, Quebec.

28 May - 7 June, 1973



56

May 2S--lune 3
June 3-7

w

5

Fig-jra -2. Nesting territories of the white-throated spsrrcw, Zonotrzch:

CGmalin) on untreated control plot 1 and 2, St. Pascal, Quebec.

28 May - 7 June, 1978



2a-June 2 57 June 3-7

a

Figure 43. Nesting territories o£ the Swainson's thrush, Hylocichta usirulata.

(Nuttall) on experimental treatment plots 108-7 and 108-3, St. Pascal, Quebec

28 May - 7 June, 1978



May 23-June 2
58

June 3-7

Figure 44. Nesting territories of the ruby-crowned '^inglec , HeguZue aalencbila

(Linnaeus) on experimencal creacment: plots 1G3-7 and 10S-8 , St. Pascal, Quebec.

28 May - 7 June. 1973



23-Jure 2 June 3-7

CM

10

szcnsc
Figure 45. Resting territories of the bay-breasted warbler, Devidroica
(Wilson) on experimental treatment plots 108-7 and 108-8, St. Pascal, Quebec.

2S May - 7 June, 19 78



Mav 25-Juno 2
60 Jjne 3~

o

a

Figure 46. testing territories or the dark eyed junco, Junao hyomalis

^Linnaeus) on experimental creatuent plots 108-7 and 108-3, St. Pascal, Quebec.

28 >!ay - 7 June, 1978



May 28-June 2
61

J une 3-7

T. v*

Figure 47. Nesting territories of the white-throated sparrow, Zonatricha albicollia
(GmelirO on experimental treatment plots LO8-7 and 103-8, St. Pascal, Quebec.

28 May - 7 June, 1978



62

Block 109. Block 109 received two applications of aminocarb on

2 June and 10 June to assess efficacy to later instar budworm

larvae. Kromekote© card assessment indicated a deposit of 6.04

and 0.11 percent of emitted material on plots 109-9 and 109-10

respectively for Che 2 June treatment and 1.80 and 0.23 percent

respectively for the 10 June application. Mo foliage analysis

is available for these later experiments.

The bird community of block 109 was very similar in

structure to those on blocks 101 and 108 (Table 11-14).

Territories had been established and were being actively defended

by singing males prior to the two experimental treatments being

applied. No deleterious effects to bird populations were recorded

following either treatment. Intensive plot searches failed to
recover any bird mortality and no observations were made of birds
exhibiting'any symptoms of pesticide stress. Adverse weather

conditions (Appendix Table XV) caused reductions in activity on

1-3, 8-13 and 14 June.

Nesting territories of Swainson thrushes (Figures 48 and
49), ruby-crowned kinglets (Figures 50 and 51), bay-breasted

warblers (Figures 52 and 53), dark-eyed juncos (Figures 34 and
55) and white-throated sparrows (Figures 56 and 57) remained

occupied throughout the experimental period. Some territories

lying along plot boundaries occasionally disappeared into areas

outside the plot.



Table 11

For«si bird population eanao*

Liu! rented control plot 1
fit. Psscai , HnebcL-

2ti Hay - 15 June, 19 ?h

KMLly

A ■ lie 1 cl H*

UsbdiBldia

J"jitanni4ac

CorviJan

Paridaa

SULiiaa

Turd Lilac

Btmfay«l 11 Una

vi reontdoe

p uimae

1 c LeiLJat?

FtlngilHdn«

Total Birds

Hay

-5

0

0

2

0

0

fl

7

6

0

2

52

2\>

2

1 ii

115

Pre-B

. y

0

0

2

0

2

&

' a

ii

6

62

33

(1

20

131

Hay

30

-3

2

1!

0

4

'.1

0

0

A

3

0

0

n

<,

Q

1 j

<S

Hiiy June

U 1

2

1

2

0

0

0

0

13

4

0

0

42

15

1]

15

!M

-1

0

0

0

0

0

i!

6

a

0

ii

31

19

0

15

Hi

7

Bully

ti v f.; ■

0.8

I). 2

0.8

L,2

Q.U

lj

0-4

7.2

s.g

1.6

44.0

L7.fi

0,4

16,2

97.4

1

U

0

0

0

0

(1

4

6

ii

0

11

13

0

12

67

4 S

+2 *■"*

2

a

0

2

0

0

2

9

4

0

0

46

15

0

11

M

2

0

2

2

2

9

&

0

0

36

10

D

il

86

G 8

a

B

u

I)

0

2

4

*

0

2

46

17

IJ

L9

SNS

2

0

U

1

a

a

0

2

a

0

26

16

I!

«

56

lla 1 ] y

1.4

l.U

0.8

Q.4

1 .2

6.2

k.A

U.U

a,$

37.U

14.2

ti.t)

11.4

78.8

11

+ 1

0

U

u

1

0

2

it

0

(J

0

24

14

n

b

SI

12

0

O

2

0

0

2

2

2

2

1}

26

]'}

a

5

61

June

IJ

a

i

0

2

2

7

1

0

36

18

0

10

ai

treatment 1

June -liilie

It, 15

+4 «

0

o

2

"

i)

2

5

2

O

D

12

10

IJ

10

52

2

0

2

0

"

0

2

7

2

1

a

28

17

U

a

70

Dully

6.6

0.0

l.f.

(1.8

0.1)

(I.!!

].f>

S-Q

1.6

l.U

U.I)

IJA

0.0

7.a

63.4

UJ



Table 12

Fureat bird population cum

Untreated control plot 2

3l. Pascal, Quebec

2S Hay - 7 June, 1978

Fmuily

TiiiraunJit.il-'

S colapad ilaa

Tyrant)idae

Caxytdfta

Glttldaa

TroglitOy t 1 Ana

T.rdlJ,,

Sylvlldati

Vlreonldne

Porulidoe

Lcteridao

frlngllLldUB

UniilLMiLlflcd

Birds

Total birds

Hay

2b

-5

2

2

a

u

a

4

0

s

2

63

b

ft

0

303

Hay

-it

0

0

0

4

0

0

0

6

0

2

57

4

6

0

79

>pray

Kay

30

2

0

Q

4

4

a

2

2

1!

0

29

0

2

(1

w

treatment

31 1

2

0

2

4

it

0

2

2

0

2

14

0

!

51

-I

■i

0

Q

0

0

0

0

0

"1

6

0

9

0

8

Dully

1.

0.

0.

3.

0.

L.I.

0.

3

I

1

3/

2

3

0

57

2

4

4

2

a

3

a

6

.2

,2

.6

.0

.6

.2

June

H-L

0

0

0

2

Q

0

0

0

2

12

Ll

2

■

26

June

4

+ 2

3

0

0

■'.

2

ii

0

z

0

4

2fl

O

6

0

49

June

+3

u

0

0

10

2

-

0

9

0

2

24

3

11

2

65

Lrtrill >r

Juno

6

u

0

0

2

o

0

0

11

0

G

0

2

2

49

June

8

+6

O

0

a

4

a

a

ii

7

0

2

22

0

2

0

DnJ

li.

0.

0.

4.

(1.

0.

o.

1.

0,

1

22

0

4

i

'.5

u

fa

0

L)

8

*

a

Q

,0

.2

.4

.2

.2

June

ll

ll

n

a

0

2

11

0

■1

4

i:-

2

18

U

4

1

Jl

Poat—

jinn?

12

+2

0

0

0

2

0

ii

0

6

0

2

10

0

u

0

V

20

.lime

+ 3

0

0

0

4

o

0

CI

8

U

4

2&

0

4

0

48

treatment 3

June June

14 15

—th-r-

0

[|

n

4

1

0

n

''

U

4

14

2

0

0

34

1*3

O

0

0

2

0

n

0

2

0

4

22

O

4

O

34

Ual I y

0.0

0.0

U.ll

2.S

0.2

o.u

0.0

5.8

0.0

3.2

IB.'.

0.4

2.4

0.2

33.4



Tahiti 13

Forest bird pupuloClati cenaua

Experimental plot 109-9

St. 1'uscul , Quebec

u]>|i I I -ud 2 June

28 M:iy - Ii June, 19J« ■,

10 Jutta at Hit; rate uf 52yJ" AlVhaJ

rjinily

PicIdas

Tyi"(inn J it/ii;

Corvidae

l'i. i Idae

Sltl i*tae

Tfug] o4yi til-it

Tii rdfd-jia

I) y 1 v 1 1 d n l

Vtr*sni4aa

I'n i u J 1 Joe

let t'r lilii-u

Ffciiljj 111 lil;m

Tumi UJriJ:.

-5

0

0

1

0

0

0

9

0

0

54

'i

10

It,

Pre-epray

Muy Hay

2y :jo

-4

1

0

L

Q

(1

0

B

0

0

bo

0

IA

u

0

1

1

0

0

3(1

0

U

14

0

10

56

Lt*i±

Jl

-S

0

0

1

2

0

3

0

0

50

I

a

Mi

l Liii£ii L

Juill!

1

-i

0

0

1

0

0

C!

0

!J

0

30

0

4

DuJ ly

BVfi.

0.6

0.0

o.a

0.4

0.4

0.0

6.0

0.0

0.0

43.6

0.2

9.2

(.1.2

Jnnt

■1

■11

0

0

2

0

(J

0

9

0

0

Vh

0

9

?/,

Jniif

■12

2

Q

] .

0

0

U

6

0

0

51

U

e

75

■ |i i.l V

.iMIIli

5

+3

3

0

a

i

0

0

6

0

0

46

0

65

treitl

W

1

0

1

3

9

0

')

Q

0

'■11

0

7

67

nu-ut 7

J-une

6

46

0

H

ii

0

0

I)

7

0

0

30

0

a

Dully

1.2

0.0

o.a

9.4

C3.0

u.o

I..4

0.11

0.0

'ii .2

0.0

8.2

65.3

M

U

0

2

l

fl

0

0

i

0

2

62

MS

66

I'tlHl"

Juufi

12

+2

Q

2

0

0

0

0

11

'1

11

26

0

7

35

.Tune

n

0

z

t

fl

0

0

1

2

0

VI

0

■ '•

63

.luilL-

+4

0

*

]

0

0

2

6

0

0

24

(I

12

*9

him:

15

+5

0

0

2

U

0

0

a

i)

a

3'.

a

fl

52

Dally

O.D

i.a

1.0

0.0

11. (J

J.!!

U.'i

ti.A

J3.fi

O.U

a. 4

5?.O



table ]/■

Forast bird population census

St. Pnwcal, IJijuI

26 Hay - 15 .him:, 9

(ominocHit* np|>lio<J OH 2 June unil 10 jane at tlie rate of 52 'Jni Al/ha)

Famlly

btmmttac

PfeUItt

Tyroimidee

CurvJ tint

Poi Ldoe

SltLlJne

Trn^ludyt iiliJu

'I'll I'd lil.lli

Sylvllifaa

VI i i-iin lil.iu

Pur.ulldoe

bVLii|;lllIi:.u:

Total !Hi-i"

'■

2

II

Li

(J

0

0

4

0

0

37

2

14

63

29

2

2

0

I

6

0

0

4

0

0

3U

0

16

61

Hay

0

0

0

1

I!

0

0

5

0

0

23

2

4

40

May

il

0

D

4

LI

0

0

0

0

2

2

Ml

2

12

en

June

I

2

a

0

0

IL
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CONCLUSIONS

An experimental aerial spray programme designed to deter

mine optimum timing for budworm control during the larval stages

using aminocarb at the emitted dosage rate of 0.052 kg Al/ha did

not harm resident avifauna. Kromecote® cards located on bird

census plots an ground level partially screened by upper canopy

foliage measured relatively low deposits of the emitted material

in most instances. The initial treatment applied against second

instar larvae took place prior to the spring arrival of many of

the major species of birds which normally breed in the area. The

second application was applied against peak fourth instar larvae

at a time when most birds had returned and had set up breeding

territories. Populations of magnolia warblers apparently shifted

from areas (treatment plot 101-4 and untreated control plot 2)

which evidently appeared less suitable than other areas (control

ploc 1, 101-3 and 101-6). Adverse weather conditions on 1-3

June was reflected in the rather low bird activity recorded during

this period. NTo pesticide related population declines are

indicated.

The third treatment followed the second application by a

five day interval and did not prove harmful to bird populations.

Adverse weather experienced during census taking on 8-12 and 14

June resulted in lowered bird activity. Plot searches carried

out following the various spray applications failed to record

any of the symptoms typical of pesticide stress such as erratic

flight, bill wiping, wing droop, etc.

REFERENCES

Kendeigh, S.C, 1944. Measurement of bird populations. Ecol

Monog. 14:67-106.



APPEiNDICES

Forest bird population census of plots

established on treatment blocks 101, 108

and 109 and plots in untreated control

areas and summary of weacher conditions

recorded during forest bird census

monitoring.
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'1

0

0

!,

0

u.

22

nay hL-iy

13

0

9

D

0

LI

1}

D

0

(1

D

0

3

0

IJ

J

D

14

0

0

0

a

i)

ii

El

(1

0

0

0

I)

1

0

J!

5j

Hay H

__

0

a

a

0

a

a

0

0

0

2

0

II

4

ii

11

46

1

*y

*f
s

0

0

Q

0

2

0

0

o

a

0

2

ii

'.i

4

Ii

50

tally

2.0

7.a

a.o

9.0

0.0

0.0

0.4

a.o

il.O

U.A

U.O

D.S

1 .2

0.0

l>.0

3.4

U.O

J.fi

(.1 .**

tLty

211

-4

10

0

0

4

0

0

4

4

0

a

1

Z

0

u

2

X

11

II 1

29

-1

16

2

<

B

2

0

4

a

a

1

0

0

0

2

D

7

1" i

ii ■■,■ ■' iv r

JO

-2

12

£

0

L(J

a

0

i

0

0

a

a

0

2

(.

0

11

IQ4

11

-1

Mi

6

B

0

16

0

s

1,

0

0

0

2

■I

0

0

t

II

(■

*)8

i

„

4

0

ia

0

0

0

0

II

0

II

2

0

0

2

tl

b

Daily

avp.

12,0

3.6

a.a

m.a

0.4

0.0

3.2

u.a

U.IS

U.tt

O.B

1.6

0.0

0.4

3-2

0.2

&.0

55.6

JllIlL-

2

H

a

0

0

20

0

0

0

0

0

0

0

0

0

(1

u

6

.Ml

JlWM

3

+2

1?

B

0

(i

i.

0

l!

II

0

0

0

11

u

LI

4

0

] 1

9(>

June June

4

13

12

3

0

16

0

D

II

0

0

0

0

0

0

I

<J

8

s

+'.

13

a

0

14

0

0

'i

2

0

LI

0

z

(1

0

2

ii

a

113

2

Jwia

<.

J

0

I

B

ID

0

u

0

II

l>

J

It

II

II

'
1!

0

71

9.2

2.2

U.Il

13.3

U_8

0.0

1.2

U.Ji

0.0

0. 2

U.O

0.0

?.B

U.O

B.2

•jo.';



Table VII

st binS pi]XiKititm (jt-m

trotitul conLinl plot 1

2G May - 7 .lino, 1971!

(Cont'd)



Table VII

fcreatnmiL

Ecterldae

May W=»
20 29 it) 31

-i -1 -2 -1

JutVt: Avj,

I |*?r
iny

o

12

2

0

c

-I

8

Warbler

RsrbLcr

Hiriiler

ParoJfl Warbler

HtLjirtJlia VkiihUT

C.i[*; Hsy Wai bLer

Blndt-tlttOatod GreenHaibler 2

BlBCfcbuniian warbler o

If.y-broastixi WarW.Gr Ii

W3Et>le£ 0

2

NorUwm w.UoirLhrvisli ft

Ccnnon Ynl Lcwtltcoat 0

Canada fctsrblet 0

Ractwinged Blactdilrd 20

L'cwbinl 0

u

M

0

2

10

B

0

0

10

&

0

0

17

4

is

fl

o

10

0

.>

6

4

1

0

2

G

0

0

2

L2.0

o.u

l.G

5.6

5,2

3.U

O.i

1.0

G.B

1.2

o,a

1.2

3.2

17 15. f>

2 1.6

I!

Scarlet Tanager 0

.Tiiiwj Jurn? June Jiitwj ^v<j.

15 6 7 jser

fl 12 +3

0

B

0

12

13

2 2

I) I)

Q

o

0

0

0

■I

2

A

0

Id

0

0

+5

0

111

4

0

A

10

z

0

13

0

4

0

0

a

10

4

0

2

A

0

0.4

7.G

2A

II.E)

6.5

U.f!

IA

0.0

2.0
3.2

0.0

2.8

0.4

ua

L.2

15 12.4

2 K6

0 0.4

0 U.O

Fringillidae

ltit,nl Birds

noiMi-brea^ttx! Srostea]

liii](lu Fincli

o.'irk-fjycKi Junca

CWpplng sparrow

White-throated Sparro

Swatifl Sparrow

[)

u

0

^ 4

115

2

0

2

I)

2

4

10

131

A

1

0

0

2

2

1

r>2

4

0

0

0

0

9

2

94

i'

1

0

2

LI

G

11

65

4.0

0.1

0.4

0.4

1.2

5.0

4.B

y?.4

■1

0

2

0

2

4

0

61

a

l

0
1

0

s

2

•Jl

3

0

■1

0

2

2

n

G

0

2

0

0

11

0

(Jj4

2

0

0

1

4

7

2

I1B

t.n

0.2

l.G

0.6

l.G

t.f)

O.tl

as. 2



Table V 111

forest bled population censusv<ti

Untreattsl control \ttat 2

St. Pascal^

2a my - 7 .Tune,

Pandiy Speclaa my

-5

ftiy

29

-4

f /1 . r

30

May

-'■»

■atm^n

June

1

.—I
L 2

JlUlQ

3

tl

Jiino

4

<2

Jluii?

13

' tieatnujit

JlSlU

■M

JlUH

7

2

Avij.

(tiy

Raffed Grouse

ScolnpotriikKi

Picittie Cannon Flicker

Jay

Sit Lidice Tt*i-

TnoyloJyLidao Winter Wrou

■JVu didrtt:

Sylvildae

liemiit

Eiuhjy

Solitary

Yclluw-btdlied Plycatciier 0

Least FlycatdiL-r ■!

vi.]-eo

U 0

0 2

G u

1.2

0.-1

0.4

0.0

3-2

O.B

O.f!

0.13

l.li

U2

0-6

] .2

1.2

0.0

0.6

0,0

U.O

0.B

0,8

0.B

2.G

CO

1,6

i.c

(ConE/d)



Tnble VIII (Coiicl)

Family Species

l>

2a

-5

to-si

May

29

-4

nay

tviy

JO

-3

treaLnent

May

31

-2

JuiiO

1

-1

2

AVy.

per

d:iy

.June:

3

fl

Peat-spray

4 5

12 +3

treatment

6

+4

Jmie

7

15

2

ftvg.

per

day

J'aruLklat; BJ,ock-and-vjJilt_e Warbler

Tennessee KaxbLsx

M^yriolia Warbler

Cupe Miiy WaLljloi

Qlock-thxoated blue

Haxtoler

JJliick-throateii green

Hatbler

Uay-bruasted Hartilor

ng Warbler

Aitorlcan

Icteridac

1-rJJigiJ liikie Groabeah

Purple Fij

pork-eyed

t

[(ntdantifled

1 0 2 6 0 l.B

12 B 10 6 2 !.(,

6 0 0 2 U 3.4

B 12 2 2 2 5.2

14 10

0 0

G 6

0 U

0 0

0 0

0

0 0

105 Bl 46

2

0

0

0
2

1

53

0-0

3.G

L-6

2,0

0.B

6.4

0.4

4,4

0.4

0.0

0-0

2.0

1.6

0.8

1.2

0,0

1.6

0.2

u u

2 2

0 2

t) -1

ii 58.6 26 49 1 H

0 0 (KG

C 0 2.0

0 2 1.2

2 4 3,C

D 0 a.4

0 0 2.4

Q

0

0

0

2

2

: ■■'

o a.o

2 2.0

0 0.0

i> 2.8

U 1.2

d 4,4

o a.o

2 2.4

0 U.-J

0 0.6

0 U.6

3 0.8

a 1.6

0 0-B

0 1 -t.

0 1.2

19 46.2



Puni 1 y

Corvidae

:;y I vi kliie

vJreanidao

Table IX
Portia t b I r J |io(Hi lu [ I mi cen'StiS

KfllinL-iniiMiLrtl |ilot IOtf-7

St . I'iltiLill , QliiiliuC

2G Hay - 1 Juiif. IWfi

Cenlnocaili u|>i.! i<--d 2 .rum: nt Eire itonfl£« race "I i»2 i>ir Al/ha)

Species

pre-ST>ray treatment a

jy M;iy M^y M<iy JtBiG

2li 29 30_ 31 L_
4" -3-5 -7 -1

riit:kL-f

Phcsolw

Gray Jay

HUtc Jay

Boreal CMckadee

Vnery

Vlceo

VireiJ

■ronnessce Warbler

HasliwiD

Yellow Wiirbt

Cn\ e "-viy Mrti

vt-l low-ntM "lii wafblor

HI.■tcl--U««*11 i-tl U lm~-ii W.lr

Hladdujrulnri WnrlilOi

,ler 2

W«t i! 11 < ■ i

Mrni"nimi Wn

Cnnttoii Vul It

Wilson's w.wl-lL-i

_:

0

0

0

1

11

0

0

II

')

41

[]

1

2

it

G
2

2

0
2

2

1)

2

^>

0

0

0

n

0

0

0

0

(.'

0

0

0

n

0

?

2

2

0

2

7

2

7

0

a

0

•5

4

H

0

0

1

1

u

0

0

0

ii

0

0

il

0

1)

4

0

B

n

f>

4

j

u

Ii

■1

1

(.

0

0

ii

.)

J

0

0

0
'J

0

I

I)

2

0

2

3

ii

2

12

Q

I,

(]

2

1,

6

0

f.

0

!)

0

0

n

0

i

0

i

0

0

n

2

(■

I)

D

?.

II

2

'i

'1

II

ii

2

■j

0

o.-a

n. U

O.'l

U.2

n.o

r.f.

U.-1

0.0

Q.I

D.O

[J.1

IkO

D.G

2.2

2.fi

0.4

7.6

1.2

2.0

L.2

2JJ

1.2

C.f!

2.4

l.G

A.tl

n.r

il

11

a

a

0

2

]

0

0

(J

0

2

0

in

(i

;j

0

a

2

4

l>

4

0

2

a

a

Q

n

0

i

:

0

(1

0

a

i

D

H

2

u

0

(1

6

2

0

4

ft

Juno

5

43

[>

2

0

0

0

0

0

2

0

0

2

0

2

2

0

0

0

2

2

0

A

1.)

0

4

4

10

2

June

C

0

2

■■'

0

1

0

IJ

4

0

0

2

0

0

0

0

4

(3

2

13

0

£

4

2

2

t

(1

June

V

0

2

2

0

0

(1

_'

0

a

u

0

0

0

0

2

(1

6
2

;i

2

<■.

2

tc

nvg.

per

o.u

1.6

l.G

0.0

I).-!

1,0

1 .0

a .6

i,u

0.<l

O.H

U.U

o.n

0.0

2.a

a.Q

7.2

o.n

2. a

2 J)
1.2

1.6

■j-2

2.0

2.0

2.0

5.Q

8.9

ont'd)



Table 1.X (Concl)

Family

IMrulidae

(Cont'd]

Post-spray

J

Speclea
May

20 29 30 31
-A =3 -2

Fringlllidae Gtnflbeok

purple pinch

I'ine Siakin

noldfinch

Lincoln'

2

0

0

0

n

0

Id

n

'Mtal
Mi

4

1

0

2

0

0

12

0

4

0

0

0

0

11

0

Avy.

per

day

14 57

fl.O

[1.4

0.&

2.a

l.-i

o.n

0.8

1.2

0.0

9.&

n.o

SB.6

2

0

0

a

B

0

7

0

57

June June
4 5

J»Iie jLmc

7-1

O

4

2

D

0

0

2

11

0

76 62

l.C

0.S

u.o

3.2

0.8

0.8

0.0

n.4

o.e

9.8

CLB

65.4



Table X
Forest bird population censua

Bxperlaiental plot 106-8

Sl. E'aacB I, Quebec

J97R

(nmJnocorb applied ■>!* l June .it tbe racs ef &3ym

IVtiiii ly

Piciriae

'jyconnicEae

UmuK.liriul.-ie

COrvidae

i'.il iiltii;

Tiu.lidao

Sylviidae

Viraonidne

ParaUdoo

filiecitit:

Cnriinn nicker

YellcM-bel] id-d Sapsuckf

Eastern IIkWx?

[east Flycatcher

'IVee FTv.nl Jcvr

MIug .Jay

C'mnnii Fitiweii

Mack-cawoil ttrickaaee
floreal diickadee

Swaineon's "llinisli

Jiuliy-crrXf^iK*\ Kiiitjl^t

PPUfeaty Vituo

Ithu-k-atfcJ-wlii to Warhlor

Tennessee Warbler

Naahvj He Warbler

Magnolia H&rbler

Ciipe f-Viy Warhiei:

VeJIow-rtnpod Warbler

fJlacfc-thtjoatedCtooii Khri

Chestnut-sitted Wirblor
nay-hreastal Katfaler

Blac^pol L tterbter

fHrenfalrtl

M Fturning l*u bJer

CtiTiton Vellowthcont

Canada liarbliar

Miy

o

;r 0

n

0

0

0

It

0

0

A

2

0

}

12

0

s

2

Q
-]<T 0

2

0

0

2

0

2

a

_Prti-spray

May

29

-■1

0

ii

2

1

■

I

0

LI

4

0

2

0

14

0

10

A

0

0

n

0

0

0

0

f)

0

Mly

30

-3

2

0

0

2

0

0

0

0
2

2

0

0

n

8

0

E

2

D

0

0

0

{)

0

4

2

fcxeal

Hay

31

-2

n

u

0

2

a

0

0

0

0

]

(i

n

0

10

2

12

D

0

0

a

2

0

0

0

4

2

nent

Jliikj

1

0

0

0

0

0

0

0

0

a

0

0

0

8

u

6

0

0

0

0

2

0

0

0

4

2

2

Avci.

per

1.2

0.0

u.o

1.2

0.2

0,4

a,2

o.u

2.2

0.-1

CM

O.'t

10.4

0.4

1,2

U.-1

0.0

U.-l

0.8

0.0

().<1

0.0

2.a

1 .2

June

J

0

1

[J

n

i,

0

0

1)

0

0

J

11
2

6

0

2

■ i

a

0
2

A

0

June

1

0

0

A

0

0

Q

2

3

Q

2

2

La

o

lil

f)

1

o

o

4

0

(J

II

2

0

t-spra

■lufie

5

0

0

0

0

I)

0

fl

0

g

0

u

o

ir.

o

12

0

4

(j

11

_i

ii

0

o

2

0

y treatment

June

G

2

0

q

0

0

1

1

2

n

6

D

0

o

10

0

1G

o

o

[1

a

o

0

4

0

Junsi

7

I)

0

2

0

(J

0

0

'1

2

2

2

L2
0

12

2

n

2

0

4

0

Avg.

O.B

0.2

1.2

0.0

f)-0

(1.2

ii.n

0.B

U.O

11.2

0.4

i t.1 bU

1 f.■J . U

U.'l

0-0

0.4

3.2

II, f]

(r:ont:1d)



TableX(Concl)

FamilyS(j?ci
May

es2Q

-5

(■iiy

29

-•1

May

30

-J

ytreatment

(■Liy

31

"2

1

-1

2

M/y.

day

June

3

n

Post.-

Jiuie

4

•2

-spray

.Time

+3

tjroabncnL2

.JuneJune

C7

•4»5

Avg.

per

day

Ictcritlno

rriiKjilliciae

RiisLyBlackljird

Rjse-hcQ;isLeclGvoslieak

EveningUroslieak

Puri'le['inch

IViik-tyoti,!uiico

WliUt—tliiciteiiS[)arrow

Uiiiduntifin]birila

0.00.2

0

1

0

n

8

2

0

(1

0

0

Q

11

0

3

0

0

12

0

0

1

2

n

10

0

0

2

0

0

2

0

o.u

2.0

0.4

0.11

ii.O

[1.4

2

2

1)

0

I!

2

4

0

2

0

1)

1

0

0

0

0

B

1

0

1

2

2

a

2

0

0

0

0

ft

0

1.2

0.6

U.U

(1.1

6.2

1.2

'IUL.illlllils;T.0•1112(>44.2514750



Table XI

forest hi rd population cetisvfl

Untreated control i>!ut 1

ill. Pascal, "Jiil-Iil-c

ZtJ May - 15 June, 1 y?«.

PEwrily

Mceclinitiae

Corvidae

Paridae

Si tlidae

Hlmidae

'Lijt:didse

Sylvlidae

itmAjyci u ictae

Vljreonidao

,,uylilte

Spec i i is

African llitturn

Dal tad Kingfisher

Least Flyeather

Oliwi-iiUiYxI FlvcafJicir

Cray >Liy

LJim.- .My

Cgnvron Piiven

Camon Crow

l!liiok-crnp|*fl Qi.ickt~K.3w

ItoreaJ c.?iick«vlce

CntbiKl

fl-u-rinui Unbin

Ikimii t ittTUBh

flW;i j ii»!On ' b 'llirT.mli

Vlm.:i y

Co1d<-]i-e,"itjWiKs1 Kinglet

ituby-urownai KinglOt

L'tslnr KiywiTK)

Solitary VLn.-o

itr.iWryul Virc«

hluck-.irnl wlii to HiiiIjIki

'h^iitjHstTt: Warbler

ttashvil lo Warbler

I'.iriilii Witlilur

Pro-spray

Hay

2fl

-5

0

0

2

0

0

0

0

0

0

r>

4

0

4

0
2

1

0

6

0

2

0

: 0

12

2

0

t-uy 1

29

~4

0

0

t\

0

2

0

s\

1)

0

2

2

A

a

0

2

0

U

0

6

0

0

H

0

2
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