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ABSTRACT 

Operational forest protection programmes in 1977 and 1978 

in the Province of Quebec employed the sequential application of 

three insecticides (1977) and the sequential use of three 

different spray aircraft (1978). Forest avifauna were studied to 

determine possible adverse effects resulting from either operation. 

No bird mortality resulted from either operation and breeding 

territories of selected birds remained occupied throughout both 

operations, 

RESUME 

Tout au long des compagnes antitordeuse menees au Quebec 

en 1977 et en 1978, qui one consiste, tour a tour, a epandre trois 

insecticides en 1977, et a employer trois differents modeles d'avion 

pour en pulveriser en 1978, on n'a note aucune mortalite d'oiseau ni 

d'abandon de territoire de nidification chez les especes observees. 

L'etude a ete entreprise pour determiner si 1'un des epandages avait 

eu des effets defavorables sur l'avifaune sylvicole. 
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INTRODUCTION 

Large scale forest protection programmes covering millions 

of hectares of spruce budworm, Choristonsura fumiferana Clemens, 

infested timber began in New Brunswick in 1952 and have sub 

sequently been adopted by the province of Quebec, with smaller 

protection programmes being carried out in Newfoundland, Ontario, 

Manitoba and British Columbia. D.D.T. was the chemical of choice 

at the beginning of these large-scale spray programmes but has 

since given way to other less persistent chemical materials such 

as fenitrothion and aminocarb. Forest protection programmes using 

either fenitrothion or aminocarb as registered and recommended for 

forestry use have generally proved to be environmentally acceptable 

with minimal ecological disturbance. Recently, however, concerns 

have been expressed about the risk to the environment of forest 

protection programmes employing sequential applications of two or 

more insecticides, or in the use of several types of spray aircraft 

during a single protection operation. 

The Environmental Impact Section of the Forest Pest Manage 

ment Institute had the opportunity, during the 1977 and 1978 control 

operation in the province of Quebec, to monitor forest avifauna 

exposed to both such operations. 

SPRAY REGIMES AND METHODS 

In 1977, the Quebec Department of Lands and Forests carried 

out budworm control operations in the lower St. Lawrence area near 

the town of St. Pascal, employing a sequential application of three 

insecticides (Block 102, Figure 1). 

Phosphamidon (2-chloro-N,N-diethyl-3-hydroxy-crotonamide 

dimethylphosphate) was applied at the emitted dosage rate of 

0.140 kg Al/ha when 20 percent of the second instar budworm larvae 

had emerged. This initial operation was followed three days later 

by an application of fenitrothion (0,0-dimethyl 0-(4-nitro-m-tolyl) 

phosphorothioate) at the emitted dosage rate of 0.210 kg Al/ha and, 

20 days later when 25 percent of the budworm had reached 4th instar, 

by an application of MATACIL® (aminocarb 4-(dimethylamino)-m-tolyl 

methylcarbamate) emitted at 0.070 kg Al/ha. All formulated sprays 

were delivered at the rate of 0.82 £/ha by DC-6B aircraft equipped 

with the Litton Inertial Navigation System (LTN-51). 

In 1978, the same operational block (Quebec operational 

block 102) was re-treated with an application of fenitrothion 

(0.210 kg Al/ha) aimed at 50 percent second instar larval emergence, 

and two sequential applications of MATACIL® (0.052 kg Al/ha) within 

a 12 day interval aimed at fourth and fifth instar larvae respec 

tively. The initial application was made with DC-6B aircraft, the 

second with Super Constellations, and the final treatment with 

DC-3's. All spray aircraft were fitted with the Litton Navigational 

System, and the formulated materials delivered at the rate of 

1.169 i/ha. 
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Figure 1. Location of the 1977-1978 

operational spray block 102 

near the town o£ St. Pascal 

Quebec. 
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Insecticide deposit data is not available for this report. 

The census and monitoring of forest bird populations 

throughout the two field operations were carried out using 

techniques similar to those described by Kendeigh, (1944 and 1947), 

Germain (1979) and Kingsbury and McLeod (1979), in which 10-hectare 

plots were established and all singing and sighted birds plotted 

and recorded on plot maps in relation to numbered markers estab 

lished at 40 m intervals. Daily census records were combined and 

breeding territories of the following species were plotted; ruby-

crowned kinglet, Regulus calendula (Linneaus); Magnolia warbler, 

Dsndroiaa magnolia (Wilson); Tennessee warbler, Vermivora pevegrina 

(Wilson); ovenbird, Seirus auroaapillus (Linneaus); white-throated 

sparrow, Zonotriahia atbiaotlie (Gmelin); Swainson's thrush, 

Hyloaiahla ustulala (Nuttall); bay-breasted warbler, Dendroiaa 

oastanea (Wilson); and the dark-eyed junco, Junao hyemalis 

(Linneaus). 

RESULTS 

1977. The censusing of avian populations commenced on 5 May (one 

day following the application of phosphamidon, 0.140 kg Al/ha) 

when few bird species had migrated into the area and set up 

territories. 

No pre-spray data was collected due to logistic problems 

but plot searches failed to reveal any birds showing symptoms of 

pesticide poisoning and no dead birds were found. A slight decline 

in activity occurred on the treatment plot on the morning of 7 May 

prior to the application of fenitrothion (0.210 kg Al/ha, but does 

not appear to be related to the initial application. Activity on 

both plots following the second treatment remained relatively 

constant until 11 May when a flock of pine siskinSj Spinus pinuB, 

(Wilson) was recorded foraging through the treatment plot, (Figure 2, 

appendix Table II). 

Avian activity on both the treated and untreated control 

plots was very similar over the period of the third treatment 

(MATACIL®, 0.070 kg Al/ha) except on 31 May when warblers (family 

Parulidae) declined on the untreated plot from a high the day 

before (Tables I and II). 

No major decline in populations or activity resulting from 

the operations was recorded (appendix tables I and II) throughout 

the census period. Plot searches were conducted following each 

operation and no birds displaying the typical symptoms of pesticide 

stress, such as excessive bill wiping, erratic perching or flying, 

tremors or other abnormal behavior, were observed. 
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Figure -. Avian activity trends on plot 102 and a untreated control plot 
throughout a budvonn control operation using a sequential application 
of three insecticides, St. Pascal Quebec, 1977. 
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The nesting territories of five species of forest birds 

were examined to determine if any of the applications resulted 

in the abandonment of nesting sices. The species selected 

represent birds known to be quite sensitive to insecticides, or 

occupying various niches in the forest ecosystem. 

Rubv-crowned kinglet: This species is probably the most pesticide-

sensitive of the small forest songbirds studied. Two pairs were 

actively defending territories during the period following the 

initial treatment, and were recorded in territory during the period 

following the fenitrothion treatment and the pre-spray period of 

the MATACIL® treatment. One territory could not be identified 

following the MATACIL® spray which may have resulted in a border-

area territory moving outside the plot as happened on the control 

plot during the post fenitrothion period (Figure 3). 

Magnolia warbler: The Magnolia warbler was not recorded in the 

experimental area during the period covered by the first two treat 

ments. A pair of birds was recorded on territory throughout the 

MATACIL® application, but a border-area territory was not recorded 
after the application (Figure 4)■ 

Tennessee warbler: Tennessee warblers had not migrated into the 

experimental area until after the first and second treatments had 

been applied. Territories were established throughout the final 

treatment and no abandonment of territories took, place (Figure 5). 

Ovenbird: The ovenbird is a member of the warbler family (family 

Parulidae) which inhabits the lower canopy and forest floor areas. 

It was not recorded in territory until just prior to the final 

treatment. Both ovenbird territories recorded then remained 

occupied throughout the application (Figure 6)■ 

White-throated sparrow: White-throats were actively defending 

breeding territories early in the programme. All nesting 

territories remained occupied throughout the experimental period 

with a single exception, when one territory could not be positively 

identified following the final treatment (Figure 7) . 
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Figure 3 . Nesting territories of the ruby-crowned kinglet 

on experimental plot 102 and untreated control, 

throughout a sequential application of insecticides, 

St. Pascal, Quebec, 1977. 

represents nesting territory-

represents single sighting 
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Figure k . Nesting territories of the Magnolia warbler on 

experimental plot 102 and untreated control, 

throughout a sequential application of insecticides, 

St. Pascal, Quebec, 1977. 

represents nesting territory 

represents single sighting 
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Figure 5 . Nesting territories of the Tennessee warbler on 

experimental plot 102 and untreated control, 

throughout a sequential application of insecticides, 

St. Pascal, Quebec, 1977. 

represents nesting territory 

represents single sighting 
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Figure 6 . Nesting territories of the ovenbird on experimental 
plot 102 and untreated control, throughout a 

sequential application of insecticides, St. Pascal, 

Quebec, 1977, 

represents nesting territory 

represents single sighting 



untreated control plot: 

poet-spray (phosphamldon) post-spray (fenitrothion) pre-spray (MATACI^ 

experimental plot 102 
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Figure 7 . Nesting territories of the white-throated sparrow 

on experimental plot 102 and untreated control, 

throughout a sequential application of insecticides, 

St. Pascal, Quebec, 1977. 

represents nesting territory 

represents single sighting 



untreated control plot 

post-spray (phosphamidon) post-spray (fenitrothion) pre-spray (MATACI^ 
pose-spray 

• 
experimental plot 102 



- 18 -

1978: Operational spray block 102 was retreated in 1978 with three 

budworm control operations consisting of fenitrothion (0.210 kg 

Al/ha) followed by two sequential treatments of MATACIL® (0.052 kg 

Al/ha). The treatments were delivered by three different spray 

aircraft: DC-6, Super Constellation and DC-3. 

Avian activity of treatment plot 102-11 and untreated 

control plot 1 were very similar throughout the entire control 

operation, with no insecticide induced declines indicated 

(Figure 8). Considerable fluctuation in daily activity was encoun 

tered on both plots reflecting the very unsettled spring weather 

conditions. Populations of the various family groups were not 

damaged by any of the three operations, (Tables III to VIII). 

Treatment plot 102-12 received the same spray regime as 

plot 102-11, except that the second operation was carried out in 

the evening of 3 June, while 102-11 was treated on the morning of 

4 June. Avian activity on plot 102-12 and its control plot were 

quite similar and again reflected the unsettled weather (Figure 9). 

No immediate or short-term impact was recorded among any of the 

family groups as a result of the operations, (Tables IX to XIV). 

Intensive searches of plots 102-11 and 102-12 following 

each operation failed to identify any insecticide induced erratic 

behaviour. 
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TABLE III 

FOREST BIRD POPULATION CENSUS 

UNTREATED CONTROL PLOT - 1 

ST. PASCAL, QUEBEC 

11-20 MAY, 1978 

(Fenitrothion applied 15 May to experimental block 102) 

to 



TABLE IV 

FOREST BIRD POPULATION CENSUS 

UNTREATED CONTROL PLOT - 1 

ST. PASCAL, QUEBEC 

31 MAY-1O JUNE 1978 

(MATACIL® applied on k June to portion of experimental block 102) 



TABLE V 

FOREST BIRD POPULATION CENSUS 

UNTREATED CONTROL PLOT - 1 

ST, PASCAL. QUEBEC 

12-21 JUNE, 197B 

(MATACIL® applied on 16 June to experimental block 102) 

to 
i J 



TABLE VI 

FOREST BIRD POPULATION CENSUS 

EXPERIMENTAL TREATMENT PLOT 102-11 

ST. PASCAL, QUEBEC 

11-20 MAY 1978 

(Fenitrothion applied on evening 15 May at the emitted dosage rate uf 0,210 kg Al/ha) 

Pre-spray Post DC-6 spray 

FAMILY 

-h -3 -2 -1 -0 +2 + 3 +1) + 5 

Tetraonidae 0 2 0 0 0 0. U 0 0 0 0 0 0.0 

Picidae 1 0 0 0 0 0.20 0 0 0 0 0.0 

Paridae 0 2 1| 2 6 2.8o 0 3 0 0 0.6 

Turdidae 1| 1 U h 3 3.2 7 2 2 6 2 3.8 

Sylvi idae 1 0 It 10 6 h.2 h 2 10 0 0 3.2 

Vireonidae 0 0 0 0 0 0.00 0 0 0 2 O.h 

Parulidae 0 0 1 8 U 2.6 6 l6 21 6 8 11.h 

Icteridae 0 0 0 0 1 0.20 0 0 0 0 0.0 

Fringlllidae h 10 6 23 0 10. k 10 10 23 h 7 10.G 

IVJ 

TOTAL BIRDS 10 19 29 27 30 16 19 30.2 



TABLE VII 

FOREST BIRD POPULATION CENSUS 

EXPERIMENTAL TREATMENT PLOT 102-11 

ST. PASCAL, QUEBEC 

31 MAY - 10 JUKE 1978 

MATACIL® applied on k June at the emitted dosage rate of 0.052 kg Al/ha 



TABLE VIII 

FOREST BIRD POPULATION CENSUS 

EXPERIMENTAL TREATMENT BLOCK 102-11 

ST. PASCAL, QUEBEC 

12 - 21 JUNE 1970 

MATACIL® applied an 16 June at the rate of 0.052 kg Al/ha 

Accipitridae 0 0 0 0 1 0.20 0 0 0 0 0.0 

Picidae 0 0 0 0 2 0.') 0 0 2 0 2 0.8 

Tyranriidue 2 2 0 k h 2.1) 2 2 2 N 1* 2.8 
Corvidae 0 1 0 0 0 0.21 0 0 0 0 0,0 

Paridae 0 2 0 10 0.6 1 0 1 0 0 0.1* 

Turdidae 10 8 It U Xk 8.0 7 9 7 10 11 8.8 

Sylviidae k h 6 2 U U.O 2 2 2 2 h 2.U 
Vireonidae 0 0 0 0 2 Q.k 2 2 0 0 2 1.2 

Parulidae v1j 3*) 22 .1.8 56 36.8 3*1 32 38 32 1+2 35.6 

Fringillidae j 8 2 I) 11 6.k Q 6 10 9 *+ 7-J* 
Unknown Birds 2 0 0 0 0 0.1)0 0 0 0 0 0.O 

TOTAL BIRDS 79 59 3!4 33 91* 59-8 57 53 62 57 69 59-6 
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Figure 9. Avian activity on plot 102-12 and untreated control plot-2 throughout the 1978 budwonn 

control operation employing three types of spray aircraft, St. Pascal Quebec, 1978. 



TABLE IX 

FOREST BIRD POPULATION CENSUS 

UNTREATED CONTROL PLOT-2 

ST. PASCAL, QUEBEC 

11 - 20 MAY 1978 

(Fenitrothion applied on 15 May to experimental block 102) 



TABLE X 

FOREST BIRD POPULATION CENSUS 

UNTREATED CONTROL PLOT-2 

ST. PASCAL, QUEBEC 

30 MAY - 8 JUNE 1978 

(MATACIL® applied on 3 June to portion of experimental "block 102) 

Tetraonidae 2 2 0 0 0 0.8 3 

Picidae 0 2 0 0 0 0.U 0 

Tyrannidae h h 0 2 2 2.h h 

Corvidae h 0 0 0 0 0.8 2 

Sittidae 0 0 0 0 0 0.-0 0 

Certhiidae 0 0 0 2 0 O.k 0 

Troglodytidae 2 2 0 0 0 0.8 0 

Turdidae 2 2 0 0 6 2.0 2 

Sylviidae 002 0 0 0.^0 

Vireonidae 0 2 0 0 2 0.8 i| 

Parulidae 28 31) 6 28 12 21.6 

Icteridae 0 0 0 0 0 0.0 0 

Fringillidae h h 0 h 2 2.9 6 

Unidentified Birds 0 10 0 2- 0-6 0 

TOTAL BIRDS 1+6 53 8 36 . 26 . 33-8 ii-t 

0 

0 

10 

2 
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0 

0 

9 

0 

2 

3 

Ik 

2 

11 6 

0 0 

6 2 

0 

0 

ll 
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0 

0 

T 

0 

2 

28 2h 26 2.1 22 

0.6 

0.0 

k.Q 

0.8 

o.k 

0.0 

0.0 

7.0 

0.0 

3.2 

U.a 

0.6 

0.8 

CJZ 

I 

68 J.9 39 37 



TABLE XI 

FOREST BIRD POPULATION CENSUS 

UNTREATED CONTROL PLOT-2 

ST. PASCAL, QUEBEC 

12-21 JUNE 

(MATACIL® applied on l6 June to experimental block 1,02) 



TABLE XII 

FOREST BIRD POPULATION CENSUS 

EXPERIMENTAL TREATMENT PLOT 102-12 

ST. PASCAL, QUEBEC 

11 - 20 MAY 1978 

(Fenitrothion applied on 15 May at the emitted dosage rate of 0.210 Kg Al/ha) 

Picidae 0 0 0 0 0 0.0 0 0 0 0 h O.O 

Par idae 0 h 0 0 0 0.8 0 0 2 2 2 1.2 

Certliidae 0 0 0 0 0 0.0 2 2 2 0 2 1.6 

Troglodytidae 0 0 0 0 2 0. *( 0 0 0 0 2 0J1 

Turdidae 2 0 2 5 Ji 2.60 1 l| It 2 2.2 

Sylvi Idae 0 2 0 0 0 O.*fO 0 0 0 0 0.0 

Vireonldae 0 0 0 0 0 0.0 0 1+ . U 2 2 2.k 

Parulidae 0 0 It 10 2 3.2 2 7 7 7 10 6.6 

Fringillidae U 10 U 17 h 7.8 15 10 16 22 1^4 15.k 

TOTAL BIRDS 16 10 12 15.2 19 37 38 30.6 



TABLE XIII 

FOREST BIHD POPULATION CENSUS 

EXPERIMENTAL TREATMENT PLOT 102-12 

ST. PASCAL, QUEBEC 

(MATACIL® applied on 3 June at the emitted dosage rate of 0.052 kg Al/ha) 

Tetraonidae 0 0 0 0 0 

Picidae 2 0 0 10 

Tyrannidae 0 k 0 0 2 

Corvidae 3 0 0 0 0 

Sittidae 6 0 0 2 Q 

Turdidae g k J 5 3 

Vireonidae ^2000 

Parulidae 15 21 22 12 ih 

Fringillidae 13 lh 5 1 10 

0.0 

0.6 

1.2 

0.6 

1.6 

!|.2 

1.2 

16.8 

8.6 

2 

k 

2 

0 

2 

9 

2 

36 

21. 

0 

0 

h 

0 

0 

li 

2 

32 

10 

0 

2 

£ 

0 

0 

k 

2 

12 

6 

0 

0 

0 

2 

2 

7 

10 

1*2 

7 

0 

2 

0 

0 

14 

13 

k 

26 

8 

0.1* 
1.6 

1.6 

O.ll 
1.6 

T.I* 
n.o 

29.6 

11.0 

TOTAL BIRDS 21 TO 57,6 



TABLE XIV 

FOREST BIRD POPULATION CENSUS 

EXPERIMENTAL TREATMENT PLOT 102-13 

ST. PASCAL, QUEBEC 

12 - 21 JUNE 19T8 

(MATACIL® applied on 16 June at the emitted dosage rate of 0.052 kg Al/ha) 

Picidae 

Tyrannidae 

Hirundinidae 

Corvidae 

Sittidae 

Turdldae 

Vireonidae 

Parulidae 

Fringillidae 

0 

0 

0 

0 

2 

e 

o 

26 

6 

o 

U 

0 

0 

0 

8 

2 

i»2 

18 

0 

0 

0 

2 

0 

6 

2 

20 

9 

0 

2 

0 

0 

0 

k 
2 

16 

IT 

o 

0 

0 

2 

k 

15 

o 

1)2 

Ik 

0.0 

1.2 

0.0 

0.8 

1.2 

8.6 

1.2 

29.2 

12.8 

0 

0 

1 

u 

2 

15 
:; 

28 

11 

2 

0 

0 

0 

h 

12 

2 

1*0 

17 

0 

0 

0 

0 

2 

16 

2 

28 

Ih 

0 

0 

0 

0 

0 

12 

2 

28 

8 

2 

0 

0 

0 

0 

15 
6 

8 

0.8 

0.0 

0.2 

0.8 

1.6 

1I4.0 

2.8 

31.6 

11...6 

TOTAL BIRDS 71* 1*1 ill 77 55.0 63 77 62 63.1* 
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The nesting territories of five species were examined to 

determine possible disturbances resulting from the operation. 

Rubv-crowned kinglet: Kinglets were actively defending territories 

on plots 102-11 and untreated control plot 1 prior to the initial 

operation (Figure 10) and no abandonment of territories resulted. 

Swainson's thrush: Swainson's thrush migrated into the area after 

the initial applications and were recorded mainly on plots 102-11, 
102-12 and untreated control plot 2 (Figure 11). No abandonment 

of territories is indicated. 

Bay-breasted warbler: This small insectivorous warbler of the 

coniferous forest did not arrive until after the initial spray but 

was commonly observed on all plots for the remainder of the 

operation (Figure 12). Some decline or shift of territories out 

side plot boundaries is indicated on untreated control plot 1 

following the second application, and on plot 102-12 following the 

third treatment. No evidence of pesticide-produced stress was 

observed within the bird community of plot 102-12 following this 

treatment. 

Dark-eyed junco: Juncos were actively defending territories prior 

to the first treatment. Some movement around the plots was 

recorded, but no abandonment of territories is indicated (Figure 13) 

White-throated sparrow: White-throated sparrows were already in 

territory prior to the first application and were recorded on all 

cencus plots (Figure 14). Territories remained occupied on 

plot 102-12, but declined somewhat on plot 102-11 and untreated 

plots 1 and 2. No pesticide stress symptoms were observed and no 

pesticide-Induced abandonment of territories was indicated. 
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Figure 10 . Westing territories of the ruby-crowned kinglet on 

treated plots 102-11, 102-12 and two untreated control 

plots following budwonn control operations by three 

different spray aircraft. 

f nesting territory before spray 

Q nesting territory after spray 

• single sighting 
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Figure 11 . Nesting territories of the Swainson's thrush on treated 

plots 102-11, 102-12 and two untreated control plots 

following budworra control operations by three different 

spray aircraft. 

^nesting territory before spray 
O nesting territory after spray 
• single sighting 
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Figure 12. Nesting territories of the bay-breasted warbler on 

treated plots 102-11, 102-12 and two untreated control 

plots following budworm control operations by three 

different spray aircraft. 

0 nesting territory before spray 
Q nesting territory after spray 

• single sighting 
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Figure 13 . Nesting territories of the dark-eyed junco on Created 

plots 102-11, 102-12 and two untreated control plots 

following budworm control operations by three different 

spray aircraft, 

©nesting territory before spray 

Onest:i-nS territory after spray 
• single sighting 
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Figure lU . Nesting territories of the white-throated sparrow on 
treated plots 102-11, 102-12 and two untreated control 

plots following budworm control operations by three 

different spray aircraft. 

^nesting territory before spray 

Qnesting territory after spray 

• single sighting 
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CONCLUSIONS 

The data collected during budworm control operations on 

block 102 indicates that neither the 1977 or 1978 sequential 

treatment regimes caused any immediate or short-term impact to 

forest avifauna. Daily population and activity fluctuations 

resulted from such incidents as varied weather conditions, the 

foraging of flocks of birds through plots, or the occasional 

absence of individual birds from territories at census time. 

The nesting territories of several species were plotted 

and remained occupied throughout the operations, although 

shifting of territories resulted in the relocation of some 

territories outside plot boundaries. 

In both 1977 and 1978, many migrants had not returned at 

the time of the earlier insecticide treatments, and this effec 

tively protected them from any direct adverse effects. 

The three different aircraft used to apply the three 

applications of insecticide to block 102 in 1978 did not adversely 

affect forest avifauna. 
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Appendix table t 

Purest bird population CenauH 

I 'ill [ ■■.ilivl ■.■■mi ■! p ! -i [ 

St. E*hhco1, Quebec 

5 May - 1 liirm 

Species 

pUoeplumldon spray 

Hay Hay Hjy Kay 

5 6 7 Daily a 

+L +2 +3 ovg. 

post {mil troi-hlQti spray prc HATACIL1® spray final. HATACIL^ spray 

10 

+1 +2 +3 +4 

Ay Hdy Hay Hay M.iy Hay Hay Kay Kay May June 

1 | 12 p.Tliy 2A 25 ?fi 2? Dally 2fl 24 30 31 1 Oally 

avB- -3 -2 -1 -0 avg. +1 *2 O +4 +5 *vg. +5 

■:; . i-.\ ■. Elue-winKcd Tefll 

.'.■.!:.■■ .Li-1 Abut lean Eilll-Mi) 

Acc1 [>L[t1<!ac Sli-nrp-all limed link 

ILirali il ■■■' 

Scolopacldi.it Cunman Sni|.e 

Plcidae Hairy Vfoodpecket 

Tyraiinldri'L' Ycllnw-l 

Corwid.ie 

Parlibc 

Slttldau 

j :, ;!:.: 

Yp1Idw-1>c!1 led Flycntchcr 

Ler*Bt Klycn 1 clier 

in [■■..;.],■ i 

Hiue Jay 

Caaaon Raven 

Black-'cappL-d ■ !:; \ \ ,-. ■ ■ 

Citbird 

American Hull lit 

Hermit Thrush 

Thmali 

R4 Kinglet 

Sulltnry D 0.0 0 0.0 0 0.0 1.2 



Appendix [able I 

t'umlly Species 

page |.iliud|itiaiil Jon nprny puat fen m>Tny prc pout HATACIlffl n 
Hay Hay Hny May Hay Hjy Hay Ray Kiy Kay Hay May May rtjy June 

7 Doily B 3 30 It 12 Dally 24 2S 26 27 Imily 2B 3? 30 31 1 

+1 +2 « +4 +5 avK. -3 -2 -1 -O avg, +1 +2 +3 H> +5 +1 +2 +3 «vg v8. 

Tanagec O 0.0 0.0 0.0 O.4 

Unidentified hlnia 0 0.0 u.a 1.0 L'.iJ 

Total Birds 46 46,3 5fl 53 62 57,o 115 115 106 93 107.3 100 65 112 £3 flO 92.0 



I -.i 11 y '.|.. Iea 

Accljillrldae iilna rp-ali f itticil llnt/k 

'I ■' ' -'■ ■■' i ■--'' •< -'' Et-d i! i. i- i 

■: ■ ■!■ i I. i : -■■ Mi.iin Uomlcuck 

Pic lil Je 

CorvldiH-

1'jif Id.iu 

Sylvlldiiii 

Vtnonidai 

Co n Flicker 

ElLick-c.ippcJ Clitctcsd^e 

Am: r Roll En 

Ili-rm] I Thrunh 

:.l:.i !,!-,■ .11 '■■ Tilt Hull 

Vury 

■ -il.-i -, i"i i-.,i- t > I wi11 ui. 

i"ii I ! .i !■-■! i !l! .. "'■ i ■ r. 

F; t .iik-anii-uii j iv Warbler 

TriinvjjSEi? Uarlilur 

HubulllB 

;..i..i -:<■■ ■■■' ,uil.-; 

Ciipt May Mtftblet 

ii:1 I i»J-tumped Watbler 

ftL.ick-tliio-ittU Cteen Wackier 

flJij1-[iren-sIfil Ujirbler 

I'ltw Wnrlilcr 

American TU-Jal-iirt 

Runty Blackbird 

PurpLe finch 

Pine siskin 

AtiM.Tli:ai1 ColJMllcIl 

l)urk-eyj?d Jihiki 

Will11:-tliroutf il ■<■_ .l i ; r 

I1. '.:..! t 1 !-,! M,,!. 0 0,4 

Til i j ! ULrds 17 B 15.3 17 13 53 22.8 75 74 v, £h.a Ml 60 A? 60 62.0 



i I ■■•'. t r. 

Aji]ji-lidlK table III 

Flil'c^C bird. population CC1-15 US 

l■.lf i-...l r , il . untrol ]'li.>[ -1 

St. fustal, Quvbuc 

11-20 tfciy 197B 

.iL applied on 15 Hay Co ■ ■-| .■: ii _::i ,.] bluck 102) 

Kinglet 

Kinglet 

o 

Solitary Vlreo 0.2 



Ap[icn JI x tali] a III (rant M 

i J 1 y 

Paru! [<J.ue H.i-jliville UaitiliM 

Cape Hay Uiirbler 

Yelluu-ru»(ied Lai 

Liii.-u.."ij Crackle 

E-.-.-bi 1 Lig. Grnr.beftk 

Kurj.le Finch 

Veuuer Sparrow 

[Jjis If-oyeJ Juliet" 

CI lipping "i,- < f i . . 

Wilte-crowni'd Sparrow 

Hlilic-throai utl Sparer 

i .M ■■,. i i i.-=. birds 

Post .~ij ■■;;:.!-

lay Hay Hay 

11 12 13 
-t, -3 -2 

'■','- Mrty 

14 15 ftilly 

-0 

Hay 

16 

+1 

17 

Hay Hay Huy 

IS 19 20 

42 +3 +4 

0.0 

U.O 

Q o.fl 

0.3 

avg. 

& 2.2 

o o.a 

o n.z 

o i .a 

3 2,2 

I 

0.6 

Total Rtrda ■,: 65 50.8 49 S3 79 60 6? Gfi.O 



Family 

IV 

..in--,! Urd |..i|.n E ■ i '->:i 

Unt r-e-fllcd c^nll'el ptot-1 

St. Pascal, Quebec 

31 Hay - 10 June 197B 

•ipj-j] In! i.ii 4 June to l1.. ;■■■ i. '.■■:.<,, ! block 102) 

1're-apr.iv FObL ■■:.■■■!!:; 

Hay June June June Jun^ June Jim* Juno Jane June 

31 1 2 3 4 Bally 5 6 7 B ID Daily 

-* -1 -2 -1 -n avg. 41 +2 +3 +4 +6 jive. 

All i- I I nlJji 

ricldao 

Tyinnnldae 

Carutd<ii_-

Turdldae 

American 

Bt-LteJ KliigEiat 

Cununan Flicker 

Lease Flycatch 

1'iiey Jay 

Blue Jay 

Cotuaon fctven 

Cannon Cruu 

Clilcfcudae 

Boreal Chickadee 

CatbirJ 

Sdblrt 

Hermit Tlirusti 

Vcery 

cJ Kinglet 

Kln^leL 

I 

■..;..-.. .i :..■ KeJ-eyed Vireo 0.0 0.4 



Appendix tnbli? IV (cunt ld> 

Family Spccieu 
31 

Jun<? June 

1 Z 

-4 -1 -2 

June Jucie 

3 __j_ 

-1 -0 

Ptiat Super Constellation apray 

June ;..:.. June June- Junb 

5 b 1 B 10 Daily 

+1 +2 +J. +4 +6 avB. 

1:1 ,!<■; .hi.i- ■nil\\ r.iiLiu: 

Tcnneoott Warbler 

Njsfilivlllt Udrblcr 

i',iTii 1>:-ni.] .-. 

Itagnnlldi Wurlilcc 

Cape May Warbler 

Yellow-mitped Ujtrbler 

fsi^cikLnirni^n tfexble* 

u,iy-iii v.«:)[ej lUrbler 

Ovenblid 

[Jurthuin Wateirlii riiiihi 

Cowman YellcuLlirnnf 

Canada Uarbler 

.■.-■-..:,,.. '. . i '.■■■■ 

I1,.:,'' L ■■,...If.',' i I 11. I : j ■■ 

Evening GrasiMjnk 

Purple Flntfa 

11 . i i - ■ ■*- i ■■ '■ ■ 

'..'i'.il . - L!-.l! ..L-.T 

Swamp 5-piirrou 

I 

Tntal Blrda 65 BI.6 <!■', 77.0 



table V 

Fufaut bliil ;,-]].ul.ts liui Li'iir.n i 

Un l m'uLl'J uliiuio! plot-l 

S t, Patcal , Quebec 

12-21 June \ ■'" 

(HATACIL* opLilicd on 16 June tu experlnenial plnL 102) 

t 

AnhUii 

An.ii |ilrn> Black. Duck 

I'lcidat: Cannon Flicfcur 

Tytnjinidot? Lease Flycatcher 

Olivc^flidcd Flycatcher 

Cacvltlse Cray Jay 

HUildu 

Turdldac Aowrlcan Ho bin 

Swainecm'ii Tliruali 

Sylvildaa Golden-crtmned Kinglet 

tlcnabycllHuau Cedar Ujaxwlng 

Vlreo 



tililr V 

Poat ItC-3 apray 

!: . i.i. :■■ ■ : : ■ ■ ■■'■■: 0.0 0.2 

(■J 13 63 69.6 



Appendix table VI 

Puruiit bird population ccnaiiK 

PxperlHM_-ntfil I s , ..[ r: ui:i p| ot 101-11 

St. I'iHiCBl, qiK-bcc 

11-20 tUy 19Ja 

{fcultsulhlan /ipj>Hed on llic evening of li Hny at 1 lie ciatttrJ dosage rate of 0.210 kg AT/lia) 

PawfLy SpecI 

DC-G 

LLiy Hjy Hay Hay Hjiy Hay liny Hay Hny May 

11 12 13 14 15 Dally 16 1? lfl 19 20 Wail 

-4 -3 -2 -1 -0 evo. +1 +2 +3 44 +5 avt 

TetmoiUdnc HufCed Ciouse 

I'iiMrfae Cunnin Flicker 

1'nrlJae Unreal CliickuJt 

TbirdlJau A 

Vireonidiic 

* ParullJae 

Ictcc 

Thrusti 

n'u Tlnuuh 

Huliy-crDwnt?tl Kinglet 

Solitary VIcoo 

HaBtiVlllfr Udrblec 

Cape Hay 'i i; ■!■■■■ 

¥elli>u-rum|>LLJ Uarl.lr-i 

OwtnLlrd 

I1: C',,:'-3it-.iJi-:i Cuubird 

FrlngllUJne Purple Finch 

Pack-eyed Jisrtca 

Uliitc-throfltcrS Sparruu 

Total BJrJj 

I 

U1 



A['i-i-L.'M > table VII 

'.■■■,: bird population ccneua 

p*r 1 menial ire.itmcnt plat 10?-11 

St. Pascal, qiii'hcc 

31 Hjiy - (0 Jutw 1978 

(I1ATACT1.® jppl [eil on 4 June at Uk tr.Iii- : dosngc rats of 0.052 kg Al/ha) 

family Specleu 

Acclpltrldae Broad-uln^ed Hawk 

TetreunJJat Ruffed Croust 

Ty riimi I' 

I! 1 i 'in.I ! | 

IctcrUot 

Cnranoji KM ckef 

Yellau-liL'11 led SopuuckLT 

Yellow-bellied riycatclier 

Least MycJtchcr 

!-.IMI : i. ' !],.■■-•■ 

blue Jay 

Contain Cn:u 

Jlarenl Clil-ckailuu 

llenall ili!-r-ii 

Sualnsun's ilnn'ii 

Veery 

Ruby-cruwiied Kinglet 

Star? triK. 

Soil lary VI ti'U 

Blnck^anJ-whll« UarblcT 

Tennessee (Jacbler 

Hnslivillr kbtfblur 

KdRnolt* Hart, Jtr 

Cape H.iy Warbler 

Blflck-throeted blue Uarhltr 

'.■..!.'.;■:■;■! ,.'.;■■!,-i 

l.-i.i.:- ■' i •■ i .5 . i! GtD 

tvtnlnjj Croubt.lk 

U.jrk-uyt-il Juncu 

'■■ill L..- ' I.; i a .-.i Sp 

I 

Total Illrda 54 17 39 SB 42.0 63 £6 fl& 52 62. fl 



table VIII 

FureaL bird population ccaatm 

!,;.:■. 1.1 I, :ii a : : :■■ 'L. .-.!. block 102-11 

St. Poueal, Qui:buc 

12-21 June 157a 

(HA.IACIL© applied on 16 June aL Lhc ed dosage talc of 0.052 kg Al/ha) 

Poet DC-6 apruy 

Fsally Species 

0.4 1.2 

I 

UniJ«.i Lifted M ■ , . 

Total Birds 94 55.8 57 33 59.6 



Appendix table IX 

Farcut bird population tenttus 

ITiiLi-enLeii control ploL-2 

St . ['aseal , Quebec 

11-20 Hay 197B 

(fenlCrothloik applied on 15 Hay Et> experimental bluck 102) 

Past DC-fc 

Ovenbird 

Northern Hj tcrchrusih 

Iclcrld^ic 

Krliifjll Lldac 

Blackbled 

Blown licadcd C 

LVenlng Gto?i]jcak 

Purple Fiiicli 

Il.irk-cyed Junco 

11 

-4 

12 

Hay 

13 

Hay 

0 

0 

0 

0 

0 

0 

a 

o 

0 

0 

& 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

Ii 

0 

I] 

-2 

2 

0 

a 

o 

o 

0 

0 

0 

0 

2 

u 

-1 

2 

a 

i 

a 

(i 

a 

o 

UlifJtlitl/U-d. liliila 

TuL.il lUnli; Jo 10 10 is 

Hay 

l^ Elitlly 

-0 -ivr". 

2 1.6 

D 0.0 

0 0,2 

0 0.0 

0 0.0 

0 U.U 

0 0.0 

0 0.0 

0 0.4 

0 O.B 

0 0.0 

2 3.2 

2 U.H 

0 0.0 

A 7,0 

0 0.4 

6- ? ,B 

O 0,0 

4 O.B 

0 0.0 

0 0.4 

0 l),0 

6 1.2 

0 0.0 

4 2.0 

D 0.0 

34 16.6 

toy 

16 

+1 

Hay Hay Hay 

17 IB 19 

+3 +4 

May 

+5 

0 

0 

l 

0 

0 

2 

0 

0 

0 

II 

0 

4 

0 

2 

0 

4 

a 

2 

a 

o 

o 

4 

0 

0 

1.4 

2 fj.ll 

0 0.2 

0 0.2 

1 0.2 

2 0.4 

0 0.4 

0 0.4 

3 2.4 

0 0,4 
1 U.2 

2 3.2 

2 1.6 

2 0.4 

6 5.2 

0 0.0 

J. 3.6 

2 J!.& 

4 2.a 

0 0.4 

0 0.0 

2 1.8 

4 2.4 

4 2.8 

13 7.2 

0 0.'. 

■ ^ 

50 2fi 55 411.4 



Appendix table X 

nest bird population census 

l!ni [.'.it'1.! control plat-2 

BC, Fascil, Quebec 

30 May - B June 

(HATACIl.*1 applied on 3 June lo portion uf .',.;■■: ' ,,: .U bluck 102) 

Family S (id cits 

TeCraiiiilJjie Ruffed Gj-ouse 

FiclJiie Cutuann Dicker 

Tyrannlduu Yellou-bellled Flycatcher 

Lc«se Flycatcher 

Corvldae Blue Jay 

SittlJac HeJ-brrusted Nuthatch 

CerthLIdni: Brovn Creeper 

; :■ , \ ■ . ■. ■■ j ..■ Winter Wren 

SyJvtldnt 

Vireouldae 

r.iiui i,!.!.■ 

S-j.i I inimii "ti Thru all 

Vcery 

i!i]liy-q.ty"n(!j Kinglet 

Solitary Virto 

Ned-eyed Vtreo 

!.],:,; ..,, ]- -■■,; l l Uarbl 

Tcnncseee Warbler 

Icterldne 

Ca(>i! Hay 

]'■] ■ -'i -i'.'. i ■ i: i-.J blue '..' i j M ■ r 

Ycl Lawcumped Warbler 

fllnck-tliroflted Creen Warblei 

fllAtkbutnlan Hacfaler 

Bny-bteaated Uarblcc 

:.'... ;.i .■] ! Uarbler 

O-ve lib £ rd 

Mourning Warblei 

Canada Warbler 

American Rede cart 

Hrnun-licadcd Coublrd 

::■.m-1.iu.il, lc:J CJ cc-r.l.i- jk 

Evening Grosbeak 

Purple FinqS 

D3rL"-evgcI Jtini^o 

i'UlU-llircBUjd injirffj 

1 '■ i '■■ Hay June June 

30 31 1 2 

-ft -3 -2 -1 -0 

Poat Super Consul lilLiPu 

i 

Unidentified O.fi 

Total 46 53 26 . a ■'.';• 37 48.4 



Fanlly 

AnalIHne 

n-r i liJ.i.. 

CeiLhiLdae 

TuiJIclne 

Appendix cable XI 

Forest birJ popiit At Ion ctm 

■ ■Ml" ri .1" 1..1 COTltlol plot-? 

12-22 June 

CHATAC1L® applied on 16 June to . ■,■ .. ,: , i ,1 block 102) 

Specieu 

Cudljc 

HutTnJ 

Blue Jay 

B rerun Creeper 

Anerlcan Robin 

Hermit TlirusU 

■•«.' Liibi>ii* l- Iiim 

Vcery 

Post EC-3 spray 

j-i !:■(■! I l|,l;it 

Solidity Vlrca 

H^d-eyed VJ tea 

UUck-amJ-wUite Warbler 

Tvnneauei.- Hacklier 

Hngnolla W 

Cope ftiy "■'■:. 

T/l'l 1OW-MJC.|.1'J 

hljck-ihru.ice 

BlackhurnJnn 

Heiy-br^LHitd Ha 

OvenblrJ 

Cjnada 1/aibltr 

tvunliiK Cioabeak 

I'tirpLt t'J itch 

I'lliu CroflbBdk 

Hlil Le-tIiri>.iiRil Gpurrou 

Z0 ■\H 58 JR.8 3? 31.6 



Apptridli Luble K1I 

sL bird [HjjiisJ.stlt.in Lcnaua 

ntal liriituunt plat 1O2-J2 

St. Paucnl. QiiuliUi! 

11-20 Hay 191ft 

(! ■■>•'■ ■ ix> Llim applied un 16 Hay at tliu emitted Junaga of 0.052 kg Al/ha) 

I'qst DC-ti npray 

Hay Hay Hay Hny Hay Kay ILiy Hay H.iy Hay 

11 12 13 14 n Dull/ 16 17 IB 19 20 

-4 -3 -2 -1 -0 avg. Hi +2 +3 O, H 5 avg. 

:?.!.!■■. 

Ttttrldae 

Ccithlldai: 

Sylvlldau 

Butcai ChLi'k 

Bcoun Creepe 

HiMet Urcn 

i.iil.j' i !>;■.:!!..I Kinglet 

SallEary Vlrcu 

Nashville HjtliLer 

Cupc Hay UntLl^r 

OvtuUlrd 

Rtiae-brcaated 

Evtnlpg. Gconb-c 

FIncli 

Darlt-cyed. Juncn 

Cllljh|ll»g ., ..! I. ■ 

Uli( tf^tltraattd Sparrow 

Bicdf) 



iiQi ly 

l 1J.il-

A|ip<_-ndJx tutili; XllI 

Forest bird pci[iulotton ccneu? 

Knper I an? nt a I EMMftMOt pl"t 102-12 

St. KjtiiTitl, Quebec 

30 Hny - B .lu(i* 1973 

(HATACl),* applied on 3 June o( tlic twitted dosage caLe nt 0.QS2 kg 

FfL—apruy 

:>fi-c U'ti 

RufEcd 

Solitary Vlr<?o 

Red - e-jf trd Vlleo 

"Li-jihi'l;.l-« Warbler 

l';irii)a Uarbler 

I! :i;iii-! [,' Warbler 

Cttpfl Hay Warbler 

Bluck-i liroated Blue 

Yollow^rumped 'HseIjIc 

Bl.n:k-tliruHLL'd Crtf^n 

Uuihlc: 

Idni-

Bay-bieaateJ U.u 

OvFiiblrd 

f'.in i-.i-i Waibler 

lt»iit-brgastei1 Cr 

l-VL-tiIi)£ Crnsbcak 

Purple Finch 

[Lirk-cyeJ Junco 

Iji I [ ■■ ■; I l i •■.-.; j'.l "-

I'Ubt ConntellatIon spray 

To ml Birds 45 2? 57 



Appeiulix tutilc XIV 

Forest, bird ,--.■ ^.■.11 .. l io« renaup 

perimental irL-aLmenC plat 102-12 

St. i'.lM.ll, ihl.l.L-.. 

12-31 June 1976 

(ilATACIL® oj>pltc;J on 16 June *t the enlLted dosage rate at 0.052 kg ,.:■!.! 

I 

Tdt.il 74 41 77 55.0 i. I 77 62 63,4 
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