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SUMMARY

The new flowable aminocarb formulation (MATACIL® 180F) applied in a
vegetable o0il (canola o0il) carrier was field tested in Quebec in 1982.
Bird populations were not seriously damaged but a single sick Tennessee
warbler was recorded following the second application in an area receiving
high spray deposits one evening, possibly followed by further deposits from
a nearby application the following morning. Bumblebee populations and
activity appear to have been affected by weather rather than insecticide
affected.

Aminocarb residues as high as 8-9 nug/g were found in strawberry and
pin cherry blossom, while lower residue levels were documented in samples
of willow, elderberry, bunchberry and dandelion flowers.



ACKNOWLEDGEMENTS

The authors wish to thank Gilles Gaboury and Pierre-Martin Marotte
of the Ministere de l'Energie et des Ressources, Service d'Entomologie et
de Pathologie, Division Environment et Securite for their very valuable
assistance and cooperation throughout the experimental programme. Also,
our thanks to A. Farraway and I. Wypkema who collected and compiled the
field data. Thank you to J. McAlpine for her typing of this report.

»



INTRODUCTION

Several new insecticide formulations are presently in the process
of being field tested in order to gain registration for forestry use to
combat spruce budworm infestations in Eastern Canada (Millikin 1982, McLeod
1982). One such product, an aminocarb flowable formulation (MAT-
ACIL® 180Fl) mixed with a vegetable oil (canola oil) was field tested in
Quebec in 1982. A double application was applied against a 4-5th instar
budworm population in a spruce-fir forest approximately 30 km southwest of
St. Pascal in the lower St. Lawrence region.

This report details the results of environmental impact monitoring
programs involving forest bird and bumblebee populations carried out by
personnel of the Forest Pest Management Institute's Environmental Impact
Section.

INSECTICIDE FORMULATION AND APPLICATION

The insecticide formulation field tested in Block 213 in Quebec ir
1982 was as follows:

MATACIL® 180F (aminocarb flowable) - 20.8%  (volume)
vegetable oil (canola oil) - 78.2%2  (volume)
dye 1,02  (volume)

The experimental formulation was sprayed over the 5000 ha block 213
of the Quebec Ministere de 1'Energie et des Ressources 1982 budworm control
program, at the dosage rate of 52 g/ha emitted at the rate of 1.4 L/ha. A
DC-4G aircraft flying from the Riviere-du-Loup air base treated the experi-
mental block on the evening of 4 June, and again in the evening of 6 June
(spray lines 6, 5 and 3) and morning of 7 June (spray lines 1, 2 and 4).
Equipment malfunction caused the split second applicatiom. The aircraft
speed was 280 km/h at an altitude varying between 50 and 150 m over the
hilly terrain. The distance between flight lines was 915 m.

l Chemagro Ltd., Mississauga, Ont.



METHODS

Weather

Air and soil temperatures were taken at the start of each monitor-
ing session (bird census, bumblebee census) by means of dial thermometers
located in a shaded location in each of the untreated and treated blocks.
Air temperatures were recorded at the 1.5 m level and soil temperatures
taken with the tip of the thermometer 7.5 cm below ground level. Wind
speed and cloud cover was estimated.

Deposit

Spray deposit data for experimental block 213 was provided by the
Ministére de l'Energie et des Ressources from Kromekote card and aluminum
plate samplers located throughout the experimental area. Aminocarb residue
analysis of wild plant bloom collected by the FPMI monitoring crew was also
provided by the Ministére.

Birds

The activity patterns of native forest bird populations inhabiting
experimental spray block 213 and the untreated check block were monitored
over a 13 day period between 30 May and 11 June, 1982. Two census points
(control 1 and 2) were established in an untreated area approximately
4.0 km north of experimental block 213. Six census points designated 213-1
to 6 were located within treatment block 213 (Figure 1).

The singing male technique (Kendeigh 1944, 1947) was employed in
monitoring forest bird populations. A variation in the plot or transect
system was used where the census taker stayed more or less at a designated
point (marked with flagging tape) and recorded all birds (by sight or
sound) on a plot map in relation to the central point during a 10-15 minute
time period. The numbers of birds recorded by this method results in a
somewhat lower population per unit monitored than with the plot or traunsect
methods, but greater coverage of the treated block was possible with the
limited resources available. All birds were identified as to species, sex
and activity at time of recording (flying, singing, fighting etc.). All
males vocally defending a territory were assumed to have been mated and
were counted as two birds, all others (observed but not singing) were
counted as one. The numbers of birds recorded each day were used to deter-
mine activity trends and abundance.
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Figure 1. Location of Quebec spray block 213 and songbird census study
plots. May-June 1982.



Bombus spp.

A survey was carried out to determine the activity and abundance of
bumblebees inhabiting the untreated check area and experimental block 213.
One half kilometer survey transects were marked (flagging tape) along side
roads. One transect was located in an untreated area approximately 4.0 km
north of block 213 and two transects established in block 213; one between
spray lines 2 and 3 in the vicinity of bird plot 213-1 and 213-2, and the
other between spray lines 5 and 6 in the vicinity of bird plot 213-6. The
bumblebee census consisted of slowly walking down one side of the road dis-
turbing the grasses, flowers and shrubs with a stick (approximately 1.5 m
long) and then returning back the other side to the starting point in the
same fashion (a total of 1 km). Two persons conducted this survey (start-
ing about 15-20 minutes apart) for a total of 2 km per transect. Each site
was monitored at three different time frames, early morning (0400-0600),
mid-morning (0900-1100) and afternoon (1400-1600) for a total of 6 km of
observations per transect per day.

Only the bumblebee complex was recorded. Weather data was col-
lected at each census time on both the untreated and treated blocks.

Flowers of native wild plants in bloom at the time of each spray
application were collected at random for insecticide residue analysis from
along the Bombus transect lines in both the treated and untreated check
plots. Collections were made approximately one hour following each treat-

ment and delivered to the Quebec residue monitoring crews for processing.



RESULTS
Weather

Reasonably good weather was experienced throughout most of the mon-
itoring period. Heavy rains forced cancellation of the Bombus monitoring
project on 2 June while high winds were experienced during the afternoon
Bombug censuses on 4, 6, 8 and 9 June, and in the early morming of 11 June
(Appendix Table 2). Frost was recorded during the night of 3-4 June when
air temperatures of 0.5°C were recorded at 0545 EST in the untreated plot
and -2.7°C at 0510 in block 213. A low temperature of 1.1°C was recorded
in both areas at 0500 on 7 June. Both days subsequently warmed to the low
20's by early afternoon.

Deposit

Spray deposits collected on aluminum foil as analyzed by gas-liquid
chromatography was' provided by the Quebec Ministére de 1'Energie et des
Ressources and has been summarized in Dostie et Parent (1982). High spray
deposits were recorded along flight lines 4 and 5 during the first applica-
tion and aloang flight line 3 during the second treatment (Figure 2).
Deposit data was also collected from actual monitoring areas on Kromekote
cards, and showed that spray deposits varied between about 1 to 30 drops/
em? in census areas (Table 1). A surprisingly large number of spray drop-
lets (5/cm?) were observed on Kromekote cards set out on the untreated con-
trol census area after the first part of the second application suggesting
that substantial drift from the treatment block -reached the control area
some 4 km distant. Although no deposit data is available from the census
areas for the second portion of the second application, deposits on Krome-
kote cards reported by Dostie et Parent (1982) and Major (1982) indicate
further deposits occurred in the vicinity of plots 213-1, 2 and 3 after
this application.

Aminocarb residues on blossoms:

Insecticide residues measured on blossoms of various flowering spe-
cies are presented in Table 2. Pin cherry and strawberry collected the
greatest levels of aminocarb residues of the blossoms sampled after both
aminocarb treatments. Willow catkins, which hosted considerable numbers of
hymenopterous pollinators around the period of the first application, col-
lected lesser amounts of aminocarb while elderberry had even lower concen-
trations of residues. Residue levels in blossoms in the treated block were
generally somewhat lower after the second application. Residues were found
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Table 1, Spray deposits on Kromekote cards set out in songbird census
areas of block 213,

Control 213-1 213-2 213-3 213-4 213-5

1st application
Drops/cm?2 0 3.8 15.4 1.2 4.6 28.0
Size of drop stains* - 8 8 A ] 8

2nd application
(first part, l!lines 3, 5

and 6)
Drops/cm? 5.0 1.0%* T.1%%  10,8%*  0,0%* 5.4
Size of drop stalins* ? ? ? c - c
* A - 100% of stalns less than 300 4
B - 70-80% of stains larger than 300yu -
C - 97-100% of stains larger than 300y
?7 -~ not availablae,

**  fyrther deposit (not measured) probably occurred on these areas
following compietion of the second application with the ftreatment of
lines 1, 2 and 4 the next morning.
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in all blossoms sampled in the untreated coatrol area after both applica-
tions but were considerably higher after the second application when some
deposit was documented on Kromekote cards on the untreated control.
Whereas mean residues on the control were about 55 times lower than in the
treatment block after the first application, they were only about 10 times
lower than in the treatment block after the second. There was a fairly
consistent pattern of different blossoms in the treatment and control areas
collecting fairly similar proportionate residues relative to other blossoms
in their area (e.g., after the first application relative residue levels
were strawberry < pin cherry < willow < elderberry in both treatment
and control areas).

Forest birds

The avian population structure of the treated and untreated check
areas differed somewhat. The 2 plots in the untreated check area contained
33 species of birds representing 11 families and the 6 plots in the treated
block contained 49 species represented 16 family groups. The difference
probably resulted from the fact that plots in the treated block contained a
larger component of conifers than the untreated plots and all of plot 213-6
and half of 213-5 were established in a cut over area, a habitat not re-
presented in the untreated plots.

Overall activity patterns were very similar on treated and control
plots throughout the monitoring period (Figure 3) with no noticeable reduc-
tion in activity apparent after either spray application.

No observations of effects on songbirds in the treatment area were
made after the first treatment on the evening of 3 June or the second
application to spray lines 6, 5 and 3 on the evening of 6 June. Within an
hour of the completion of the second application with the treatment of
spray lines 1, 2 and 4 on the morning of 7 June a single male Tennessee
warbler was observed between census plots 213-1 and 213-2 exhibiting class-
ical symptoms of pesticide stress. The bird was flushed from the side of a
road and fluttered about exhibiting tremors and wing and head drooping, but
was active enough to escape capture despite vigorous pursuit. Following
the discovery of this distressed individual, intensive searches were car-
ried out in the treatment block concentrating on areas in the vicinity of
census plots 213-1, 2 and 3, but no other stressed birds were found or ob-
served on that date or throughout the remainder of the census program.

Tennessee warbler territories on each of the 8 census plots were
defined (Figure 4), and the data indicated that all established Tennessee
warbler territories on the treatment census plots remained occupied
throughout the post-spray periods with the single exception of one
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Fig. 4. Tennessee warbler
territories delineat-
ed on treated and un-
treated plots over
the study period.
May-June 1982.
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territory on 213-6 (between spray lines 5 and 6) which disappeared
following the initial application. A single territory disappeared from
untreated coantrol plot 1 at the same time (Figure 4).

The net loss or gain of territories from census plots over the mon-
itoring period for 22 species of birds common to both the treated and un-
treated plots is presented in Table 3. A general loss of territories of
all species during the latter portion of the program on the census plots is
apparent with the exception of the American robin, wood thrush, Tennessee
warbler and chestnut-sided warbler. There does not seem to be any firm
evidence that the losses are related to pesticide applications as the over-
all proportion of territories disappearing from the control plots (38%) was
greater than on the treatment plots (22%) and territorial losses occurred
among all groups of birds, not just those considered pesticide sensitive or
inhabiting high—exposure habitats.

Bombus spp.

Activity patterns of Bombus spp. appear to be more weather-related
than reflecting any impact of the MATACIL® 180 flowable applicatiomns. The
activity patterns (numbers of bees counted on 6 km transects per day at
each monitoring site) on the untreated site were quite similar to those re-
corded on the two treated tranmsects in block 213 (Table 4, Figure 5). De-
clining activity at all stations coincided with rainy conditions and low
temperatures experienced on 2 3 June (Appendix Table 2). Some recovery
took place on 5 and 6 June but low temperatures and declining activity
occurred again on 7 June. No subsequent increase in activity was recorded
by 10 June when monitoring was terminated. High spray deposits recorded on
flight line 5 during the initial application and along flight line 3 during
the second application (Figure 2) did not appear to have a detrimental
impact upon Bombus sSpp. as census results from those areas after those
treatments were similar to results from the other treatment and the control
transects.



Table 3, Avian territorial net loss or galn on MATACIL® 180F treated and untreated plots, St, Pascal,
Quebec, 1982,

untreated (2 plots) treated block 213 (6 plots)
net loss net loss

Specles pre-spray post-spray or galn pre-spray post-spray or galn
Least Flycatcher 2 0 - 2 5 3 - 2
Hinter Wren 2 0 - 2 4 3 - 1
American Robin 3 2 -1 6 8 + 2
Wood Thrush 2 0 -2 2 4 + 2
Hermit Thrush 2 1 -1 2 2 0
Swalnson's Thrush 6 5 -1 12 10 - 2
Veery 3 3 0 2 1 -1
Ruby~-crowned Kinglet 2 2 0 3 2 -1
Red-eyed Vireo 1 2 + 1 7 4 -3
Tennessee Warbler 3 2 -1 7 8 + 1
Nashville Warbler 1 1 0 4 0 - 4
Parula Warbler 2 1 -1 8 6 - 2
Magnolla 3 1 -2 8 6 -2
Black-throated Green VWarbler 2 1 -1 7 5 - 2
Blackburnian Warbler 1 0 -1 1 0 -1
Chestnut-sided Warbler 2 0 - 2 2 4 + 2
Ovenbird 4 3 -1 5 5 0
Mourning Warbler | 2 + 1 6 2 - 4
Yellowthroat 2 0 -~ 2 7 4 -3
Rose-breasted Grosbeak 3 2 -1 7 5 - 2
Chipping Sparrow 2 2 0 6 4 - 2
White-throated Sparrow 3 2 -1 15 12 -3
Totals 52 32 -20 126 98 -28

€1



Table 4. Bumblebee census results, MATACIL® 180F experimental plots, Pascal, Quebec, 31 May -
10 June, 1982,
Pre-spray census
untreated check plot treatment lline 2-3 treatment line 5
5-7 9-11 2-4 dai ly 5-7 9-11 2-4 dally 5-7 9-11 2-4 daily
Date am am pm totals am am pm totals am am pm totals
31 May 2 27 21 50 25 19 20 59 12 6 26 44
1 June 0 1 10 11 S 10 10 25 0 10 1 21
2 June RAIN -
3 June 0 0 6 6 0 0 2 2 0 1 2 3
averages 0.6 9.3 12.3 22.3 8.3 9.6 10.6 28.6 4.0 5.6 13.0 22.6
Post-spray 1 census
4 June 0 9 0 9 0 2 0 2 0 0 2 2
5 June 1] 5 5 10 0 5 4 9 7 3 3 13
6 June 2 10 0 12 2 S 3 10 2 3 4 9
averages 0.6 9.0 1.6 10.3 0.6 4.0 2.3 7.0 3.0 2.0 3.0 8.0
Post~-spray 2 census
7 June 0 2 2 4 1 0 3 4 0 i 0 1
8 June 0 3 0 3 0] 1 0 1 0 1 3 4
9 June 0 0 0 0 1 0 o 1 0 1 3 4
10 June 0 0 2 2 2 0 0 2 0 0 0 0
averages 0.0 1.3 1.0 2.3 1.0 0.3 0.8 2,0 0.0 0.8 1.5 2.3

71
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DISCUSSION

The data collected shows that the applications of MATACIL® 180F in
vegetable oil did not cause significant damage to bird populations. Song-
bird activity and territorial occupancy trends on the treatment and control
plots were similar over the study period. The observation of an apparently
pesticide-stressed Tennessee warbler within the treatment block after com-
pletion of the second application may reflect a high exposure to aminocarb
resulting from the location and movement of this bird in relation to the
spray application pattern and resultant spray deposition. A very high
deposit of aminocarb (measured as 56 g/ha) on line 3 on the evening of 6
June, followed by further (unquantified) deposits from treatment of spray
line 2 less than 10 hours later, may have exposed this bird, found between
these two lines, to two sequential exposures to aminocarb residues in a
relatively short time period, causing aminocarb intoxication. The only
other reported observation of an aminocarb intoxicated songbird following
spruce budworm spraying also resulted from abnormally closely spaced spray
applications. Buckner et al. (1977) reported observing an immature purple
finch exhibiting symptoms of poisoning following two successive applica-
tions of 70 g aminocarb/ha within a two day interval in a forest block
treated in an attempt to suppress spruce budworm moth populations. There
is no indication in the data collected in the rest of the study or in the
study in the same area reported by Major (1982) to suggest that songbird
populations in the area of the block where the affected individual was
found or in the area of the block (line 5) receiving very high deposits
after the first spray application suffered losses attributable to the
aminocarb spray program. Activity and territorial monitoring on the six
point census plots (this study) and three 8 hectare plots (Major's study)
located in the block consistently reveal no discernible effects of the
treatments.

The aminocarb residues found in various blossoms following the MAT-
ACIL® 180F in vegetable oil applications are quite comparable to those re-
ported by Bouchard (198l) following MATACIL® 1.8D in insecticide diluent
'585 applications to Quebec forests. Comparisons between the residues on
different blossoms within treated and control areas receiving widely dif-
ferent deposits of insecticide reveal a fairly consistent pattern suggest-
ing some blossoms (strawberry and pin cherry) collected substantially
higher aminocarb residues than others (willow, elderberry, bunchberry and
dandelion). This may be due to their different efficiencies as spray drop-
let collectors or result from their particular micro—habitat preference and
location within the forest environment.

There are no suggestions in the census data collected of impact on
overall bumblebee densities within the MATACIL® jg80F treated block. This
is in agreement with the findings of other more extensive studies carried
out in MATACIL® 1.8D treated forest areas (Bouchard 1981, Plcwright and
Pendrel 1978, Thaler and Plowright 1980).



17

In conclusion, a double application of MATACIL® 180F at 52 g AI/ha
in a vegetable oil carrier did not cause significant discernible impact to
either forest songbird or bumblebee communities.
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Appendix Table 1

Common and sclentific names used in text of file report 41,

Common name

Sclentific name

Pin cherry
Strawberry
Bunchberry
Dandelion
Willow
Elderberry

Least Flycatcher
Winter Wren

American Robln

Wood Thrush

Hermit Thrush
Swainson's Thrush
Veery

Ruby-crowned Kinglet
Red-eyed Vireo
Tennessee Warbler
Nashville Warbler
Parula Warbler
Magnolia Warbler
Black-throated Green Warbler
Blackburnian Warbler
Chestnut~sided Warbler
Ovenbird

Mourning Warbler

Yel lowthroat
Rose~breasted Grosbeak
Purple Finch

Chipping Sparrow
White~-throated Sparrow

Vegetation

Prunus pensylvanica L.f.
Fragaria sp.

Cornus canadensis L.
Taraxacum officinale Webster
salix sp.

Sambucus canadensis L.

Birds

Empidonax minimus (Baird and Baird)
Troglogdytes troglodytes (Linnaeus)
Turdus migratorius Linnaeus
Hylocichla mustelina (Gmelin)
Hylocichla guttat (Pallus)
Hylocichla ustulata (Nuttall)
Hylocichla fuscescens (Stephens)
Regulus calendula (L1nnaeus)

Vireo olivaceus (Linnaeus)
Vermivora peregrina (Wilson)
Vermivora ruficapilla (Wilson
Parula americana (Linnaeus)
Dendroica magnolia (Wilson)
Dendroica virens (Gmelin)
Dendroica fusea (Muller)

Dendroica pensylvanica (Linnaeus)
Seirus auracapillus (Linnaeus)
Oporornis philadelphia (Wilson)
Geothlypis trichas (Linnaeus)
Pheucticus ludoviecianus (Linnaeus)
Carpodacus purpureus (Gmelin)
Spizella passerina (Bechstein)
Zonotrichia albicollis (Gmelin)




Appeandix Tadie 2

Weather dats trom Zxperimeatal tresated and unrreated

$t, Pascal,
31 May - 1l Jun

Quebdac
e, 1982,

check dlacxks

untreared check dlock

treatad dlock

wiag dind
Temperarure °C Cioud speed Temgeraturs °C Cloud speed
Time ——— CIVEF (XePors) Time ————————— GOV EF (KaP.H,)
Oate (E.SeTe) ale soil 1/10's est, (€870 air soit (e3t,) ast,
31 May 0400-0300 14,4 10,0 8 0-3 0500-0600 15,5 12,2 to 9-3
1100-1200 23.3 12.2 10 0-5 1100-1200 24,4 15.3 10 Q-3
1400-1%00 25,8 12.7 9 Q-3 1510-1530 25.0 19,5 10 0.3
! June 0715-0730 10.0 10.0 3 -] 0530-0540 1,1 11.8 10 0
1040-1100 16.5 10.9 19 LES ] 1018-1039% 13.3 13.3 7 9
1445-1333 22,7 15.5 L] $-10 1420~1430 22.7 12.2 10 5-10
2 June 0400-0420 15,3 1.t 1o 315 0340~0535 15.0 13.3 19 $-20
3 June 0%30-0340 1,4 8.3 9 3-5 9509-09:% 3.3 10.0 [ 9-10
0940-09%0 7.7 5.5 -] 9-!3 1915-0930 8.3 9.4 9 0-20
1409-1420 15.3 7.7 3 13-20 1440-1450 12,7 14,4 3 15=23
4 June 99545-0600 0.5 4.4 0 0-5 0%10-03520 2.7 19.0 [} 0-5
. 1000-1015 16,1 8.6 0 1829 0930~-09%0 15.5 12.7 b ] 15-29%
1300~-1313 23,3 9.4 2 10-29 1440-1455 23.9 20.2 t 20.30
5 June 0429-0430 4.8 8.3 7 Q-4 0300-0510 10.9 10.3 § Q-5
£813-0900 17.7 8.3 1} 0-15 9915-0939 20.0 1.1 1 9-10
1213-1223 22.2 9.4 2 =10 1240-1230 24,4 15,5 9 0-t4Q
4 June 0939-0610 8.8 7.7 H 0-5 9315-0523 7.2 10,0 4 0-5
1100-1113% 22.0 9.4 7 3-10 0915-0930 18,8 12.7 7 5-29
1449-1500 20.0 [ R § $-29 141014295 21,1 15.5 5 Q0=13
7 lune 0500-0510 1ol 8.8 L} Q-3 0540-3350 1ot 3 10 0.3
10435-1100 20,3 7.7 ! 5-10 1310-1030 2.8 13.3 t $-20
1315-1323 29.9 8.9 2 5-10 1243=1300 23.3 19,5 i Q=19
3 June Q413-0430 4.4 7.7 4 9-3 34590305 3.3 10,9 4 -3
983%-0833 16,8 7.7 4 L2 ] 3905-0920 292.0 10.9 4 S=t$
12451300 24,4 10.0 3 $=20 1315-1323 24.4 16,6 9 s$-23
3 June 9%%0-3609 10,9 8.3 7 9 9520-3530 3.3 e [ Q
59%0-1003% 22,7 19.3 4 -5 9925-093% 23.3 13.3 5 q-t3
'44Q0-14930 27.7 12.2 4 5-29 1305-1420 25,8 21, S 5-20
19 lune 420-0439 4.4 3.3 3 1-% 1500-9519 5.3 19,9 2 28
2830-083%0 2.t 9.4 2 3=-3 9900-991% 2%.5 t3.3 2 Q=13
1329-1335 24,8 12.2 4 IS 1405=-1418 27,7 17.7 ? §-19
11 lune 3%55-06803 11.6 9.4 4 20-33 9500-0310 19.5 12.2 b} 1Q=30




Famlly

Specleos

Appondix Tabio 3
Forest Blird Population Census

MATACIL® 180F - Vogetable Ol Experimental Spray Trlals

Contral Plot -

St. Pascal, Quoboc
30 May - 1) Juno, 1962
Pro-spray Post-spray | Post-spray 2
Nay Hay Juneo June June June June Juno June Juao Juao June June
30 3 1 2 3 4 1 ] 7 (] 9 10 1
Dally —— Dally Dally
-4 -3 -2 -1 -0 avo. 1 +2 +3 ave. +0 +l *°2 +3 +e ave.

Totraonldsoe
Tyraanidae
Corvidao
Sittldae
Troglodytldae
Turdidae

Sylvitdeo
Parul ldao

Fringlitidoo

Rutfed Grouso

Loast Flycatcher

Blue Jay

Red-breasted Nuthatch
Wiator Wren

Aaarlican Roble

Wood Thrush

Hormlt Thrush
Swalnson's Thrush
VYoory

Ruby-crownod Kinglet
Tonnessoe Warbler
Nashvillo Warbloer
Parula Marbler
Magnolla Warbler
Black-throated Groen Warblor
Blackburnian Warbler
Chostaut-sldod Warbler
Oveablrd

Common Yellowthroot
Rose-breasted Grosbeak
Purple Flnch

Chipplng Sparrow
White~throated Sparrow

Unldoatltied Speclos

Totals
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Appondix Table 4
forost Blrd Population Coasus
MATACIL® 1B0F - Vogoteblo Ol Exporimental Spray Trlols
Coatro) Ploy -~ 2

St. Pascal, Quoboc
30 May - V1 Juano, 1982
Pro-spray Post-spray 3 Post-spray 2
Hay MHay June June June June duno Juno Juno June dune June June
30 3t L} 2 3 4 5 6 7 e 9 10 11

- - a——  Dally eem————————e— Oally Dally

Fomity Spoclos -4 -3 -2 -1 -0 ave, 0 +2 +3 avoe. +0 ) +2 +3 "4 avo.
Totroonldae Ruttod Grouse 1} (1] o 0 [ 0.0 [ 0 [} 0.0 [} 2, 0 o [} 0.4
Tyrananidae Loast Filycatchor o 1 o 1] 0 0.2 o [} 2 0.7 [} o [} [} [} 0.0
Corvidao Blue Jay 1 4 2 o [ 1.4 ] 1] [} 0.0 [} [} o o [ 0.0
Sittldao Red-brossted Nuthatch [} [} 2 o 0 0.4 [} [\ [} 0.0 [} ] o [} o 0.0
Trogtodytidae Winter MWron 1 ] [ 0 0 0.2 [ ] 1] e.0 0 [} ] Q o 0.0
Turdidoe Amaclcan Robin 2 4 2 [ [} 1.6 3 [} 4 2.3 4 3 3 2 2 2.8
Wood Thrush 1] ] 1] 0 1] 0.0 o ] [ 0.0 2 ] 2 2 ()] 1.2

Huralt Thrush 2 2 1] 2 [} 1.2 1] ] o 0.0 [} o [ ] 0 0.0

Swalnson's Thrush 2 4 4 [ 6 4.4 2 2 2 2.0 4 2 2 4 o 2.4

Yoory o [} [} 2 [} 0.4 o 2 2 1.3 2 2 2 2 o V.6

Sylvitdeo Ruby-crownod Kinglet 2 [} 2 [} 4 t.6 2 2 2 2.0 2 [} o o [} 0.4
Virvoaidas Rod-vyed Vireo o [} 0 1} 2 0.4 2 2 4 2,7 2 4 4 L} 2 3.2
Parullidao Tennessoo Warbler 2 2 2 2 2 2.0 2 2 [} 1.3 2 2 2 0 2 1.6
Porula Warbler 1] 0 [ 0 o 0.0 o [} [} 0.0 [} 2 [} [} [ 0.4

Hagnolla Warbler 2 1] 4 2 2 2.0 2 2 o 1.3 2 o 1] 2 [} 0.6

Capo Moy MWarbler 5 (4] 1] o [4] 0.1 0 [ [\ 0.0 ] o 1) 0 0 0.0

Btack-throated Greon Warbler o 1} 0 o (4] 0.0 0 o [+] 0.0 1] ] 2 0 [} 0.4

Chustput-slidod Werblor 2 o [} o ] 0.4 [] o o 0.0 (-] ] [ 0 [ 0.0

Ovonblird 5 4 4 2 2 3.4 4 6 6 5.3 4 4 2 2 [} 2.4

Northorn Waterthrush 1 ] 2 1] [} 0.6 2 2 0 1.3 .3 o 1] [ 1] 0.0

Hournling Warbler 2 2 2 2 2 2.0 2 2 o 1.3 4] 4 [} [} 0 0.8

Common Yollowthroat [} [] 1] [} [} 0.0 ] 0 2 0.7 ] [] 0 ] 0 a.0

Canada Warbler [} (] 0 [} 0 0.2 o [ [} 0.0 0 [}] [ 1] 0 0.0

lcteridao Roed-wingud Blackblird 1] [1] [} [} [ 0.0 o ] 2 0.7 1] [ 0 ] [+] 0.0
Friagltiidae Rosuv-bruasted Grosboak ] 0 2 2 [} 1.0 0 o [} 0.0 1] o [\ 2 1] 0.4
Amorican Goldtliach [1] 2 0 [} o 0.4 o [} [ 0.0 ] [} 0 [ 0 0.0

Cnlpplng Sparrow [+] ] [} 2 2 0.8 2 2 H 2.0 2 2 2 2 2 2.0

Whito-throatud Sparrow 2 [} [ 2 2 1.2 2 2 2 2.0 [} 2 2 2 ] 1.2

Song Sparrow 1 [] [} 2 (1] 0.6 2 0 2 1.3 o [} [] 1] o 0.0

Unlduantitled Spocloes [1] [1] [} [} 0 0.0 [} 4 1 1.7 [} 1 1 ] 1 0.6
Totals 29.5 25.0 28,0 26.0 24.0 26.5 27.0 30.0 33.0 3o.0 26.0 30.0 24.0 24.0 9,0 22.6




30 May - 1t Juno,
Pre-spray
May May June June June
30 3 1 2 3
Dally
Specles -4 -3 -2 -1 -0 avo.

Faml)y

Appendix Table 5
Forost Biryd Population Consus
MATACIL® 180F - Vogotable Ol1 Exporimontal Sproy Trilals
Troatmont Plot 213 - |
St. Pascal, Quoboc

1982
Post-spray | Post-spray 2
June June Juno Juno June dune June Juneo
L] L] 6 ? ] 9 10 1"
Dally Dally
L3 I +2 +3 ave. +0 + 2 +3 +4 ave.

Totraonldoe
Trochilldao
Picidae
Turdidao

Viroonidas
Parulldae

Fringllildae

Uatduntiflod

Rutlod Grouse

Ruby-throated Hummliangblird

Coamon Flicker

Americen Robin

Swalnson's Thrush

Voery

Red-oyoed Viroco

Tonnosses Warbler

Hashville Warbler

Porula Warblor

Magnolla Warbter

Black-throntud Blue Warbler

Black~-throated Groon Warbler

Boy-broasted Warbler

Ovonbird

Mournlng MWarbler

Amorlcan Redstart

Rosuv-breastoed Grosboak

Purplo Flach

Amorlicen Goldflnch

Chippling Sparcrow

Whito-throatod Sparrow
Spoclus
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22.0 22.0 13.0 14.0 18.8

30.0 21,0 26.0 25.7
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Appondix Table 6
fForost Blird Populetion Consus
MATACIL® 180F - Vegotable 01t Experimentsl Spray Trilals
Troatmont Plot 213 - 2
St., Pascal, Quoboc
30 May -~ 11 Juno, 1982

Pro-spray Post-spray ) Post-spray 2

Moy Moy Juno Juno June Juao June Juno Juno June June June June
30 31 ] 2 3 4 S [ 7 8 9 to [N
—— e e——rmm e —eee e — Dally —————— - —— — Daliy e m e e - mm o e —  Dalty
Famllty Spucles -4 -3 -2 -1 -0 avoe. +1 *+2 +

-
]
<
[
.
*
(-]
-
-
~
-
-
-
-~
o
<
[
.

Totraonldoe Rulted Grouse
Tyraanidoo Least Flycatchor
Ollve-sidod Flycatchor
Corvidae Blue Jay
Turdlidae Americaen Robln
Woud Thrush
Hermlt Thrush
Swalnson's Thrush
Voary
Sytviidae Ruoby-crownod Kinglot
tiombycl iildao Codar Woxwlag
Viroonldaow Rud-eyed Virvo
Parutldae Teanassev Warbler
Hashvillo Warblor
Parula Warblor
Magnolla Warblor
Black-throatoed Blue Warbler
Block=-throatud Groun Warbler
Blackburnlan Warbler
Chostnut-sldod Warbler
Baybruastoed Warbler
Ovonbird
Mouralng Waerbler
Common Yullowthroat
Fringlliidae Roso~bruastoed Grosboak
Purpio Flauch
Chippling Sparcow
Whito-throatued Sparrow
Unlduntifliod Speclos

Totals 36 34 35 28 25 31.6 30 30 28 29,3 14 21 28 32 23 23.6
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family

Picldao
Tyraanldae

Corvidae
Paridao
Troglodytidaoe
Turdldau

Sylviidae
Bombycliiildao
Vireonidoo
Parulldae

Friagllildae

Speclos

Appundix Table 7
forest Bird Population Consus

MATACIL® 1B0F ~ Vogetable Ol1 Exporimuntal

Troataoat Plot 213 - 3

Sproy Trials

St., Pascal, Quabec
30 May - 1 June, 1982
Pro-spray Post-spray |
Hay Hay Juno June June dune June June
30 31 ' 2 3 4 S 6
————— Dally — ————
-4 -3 -2 -t -0 ava. +1 +2 +3

Post-sproy 2

June June Juno Juno June
? 9 10 "

Dally — —
ave, +0 +2 +3 4

Daliy

o
<
| c
.

Comamon Filcker

Lteast Flycatchor
€astorn Wood Peswoe
Oilve-sidod Flycatcher
Bluo Jay

Btack-cappod Chlckadou
Mlatar VWron

American Robla

Wood Thrush

Hormit Thrush
Swalnson's Thrush
Ruby-crowanod Kinglet
Codar Waxwing

Red-oyod Virao
Teanosseu Warbler
Hashvillo Warblor
Parula Warbloer
Hagnolla Warblor

Capo May Warbloer
Yollow-rumrpud Warblor
Black-throstod Groen Warbler
Baybroastoed Warbloer
Blackpall Warbler
Ovoablird

Mournlng Warbler
Common Yellowthroat
Rose-breasted Grosboah
Purple Flach

Plno Siskin

Amorican Goldtlach
Dark-oyod Junco
Chippling Sparrow
Whito-throatod Sparrow

Unidontlifled Specles

Totals
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Appondlix Tobie 8
Foroest BIrd Poputation Cansus
MATACIL® (80F - Vogotobie 0V Exporimontal Sproy Trials
Troatmont Plot 213 ~ 4
St. Pascel, Queobec
30 May - 11 June, 1962

Pro-spray Post-sproy | Post-spray 2
HKay May June Juno Juno June Juno June June June Juno June June
30 3t 1 2 3 4 - 6 7 8 9 10 "

Dally ———————— e e Dalty - —_———— Dal)ly

Famlly Spoclos -4 -3 -2 -1 -0 ave, +1 €°?2 3 ave, +0 +H +2 +3 +4 ave.
Totraonldae Rutfod Grouse 1 0 0 [} [} 0.2 [} 0o 0 0.0 o 2 0 o [ 0.4
Apodidac Chimnoy Switt +5 (] [ 0 [} 0.1 o o 1] 0.0 [} 0 [} [+] 1] 0.0
Plcldae Coamon Flicker [ 1} 2 ] [} 0.4 [} ] ] 0.0 0 [ [} (1] [ 0.0
Tyrannldao Ollvo-sidod Flycatchor 1 2 2 2 [+] 1.4 2 0 0 0.7 ] ] 2 2 [] 0.8
Corvidae Groy Joy [] [} /] 2 o 0.4 Q 0 [ 0.0 (] 1] 0 ] 0 0.0
Bluo Jay [ ] ] ] 0 0.0 ] [ 0 0.0 2 [ 0 0 [} 0.4

Sittidaoc Rod-breasfod Nuthatch o [} [ o [} 0.0 [} 2 0 0.7 1] (1] [} o ] 0.0
Troglodytidao Winter Wron 1 [} 2 2 2 1.4 [] 0 o 0.0 1] o 2 [} 2 0.8
Turdldao Anorican Roblin 2 [ [/} [} 2 0.8 ° 0 2 0.0 2 [} 0o 0 o 0.4
Wood Thrush [} 0 1] 0 ] 0.0 [} ] o 0.0 [1] o 0 4 o 0.8

Hormit Thrush ] [} o o [} 0.0 [} 0o 1] 0.0 [ [} o o [\] 0.0

Swalnson's Thrush 1 4 ] . 4 3.4 0 ° . 1.3 [ ] ] 2 7] 2.8

Syivildoo Goldon-crowned Kinglot t o [ o o 0.2 o [ o 0.0 ] o o o [} 0.0
Ruby-crownod Kinglot 1 0o 4 o 2 1.4 4 2 1] 2.0 2 o 2 [} ] 0.8

Bombyclilidoo Codar MWaxwing o 1] ] [} o 0.0 1] o 2 0.7 n 0 2 [J o 0.4
Viroonldoe Rod-oyod Vireo [\] 0 [\] 0 0 0.0 2 [1] ) 0.7 ] 2 [+] 2 ] 0.8
Parulldae Tennossoco Warblor 2 2 ] 4 0 1.6 4 4 6 4.7 4 4 6 4 4 4.4
Nashvillo Warblor 0 1] [} [\] 1] 0.0 o o o 0.0 2 ] o [} 0 0.4

Paruta Werblor . 1 [ 1] 0 (] 0.2 [ 0 (] 0.0 [ 2 o [} 0 0.4

Magnolla Warbloer .5 o 2 [} [ o5 (1} 2 [} 0.7 [ [+] [} [} [} 0.0

Black-throatod Biuo Warbler ' [} 0 0 1] 0.2 [ [ 0 0.0 o [} ] 0 ] 0.0

Block-throntod Groon Warbler 2 1 0 o o 0.6 [} 0 2 0.7 2 [ 0 1] [} 0.4

Blackburnlon Warblor [+ [} 2 [} ] 0.4 0 0 0 0.0 o o [} o 1] 0.0

Chostnut-sided Warbler 3 o [} [} 4] 0.0 ] 0 [} ] 0.0 [} 0 0 0 [} 0.0

Baybroastod Warbler 0 [} [] 0 2 0.4 2 0 0 0.7 0 o 0 [}] [+] 0.0

Blockpoll Warblor 1 0 2 [/} 1] 0.6 4 0 1} 0.0 0o [} [} [} o 0.0

Northern Waterthrush 0 0 2 [} ] 0.4 (1} 0 o 0.0 ] [} [} [} 0 0.0

Common Yollowthroat 1 ] 2 2 0 1.0 2 2 2 2.0 2 2 [ 2 0 1.2

Fringlitidae Roso-breastod Grosboak 0 ? [} [} 2 0.8 2 o [} 0.7 o 2 [} [ [ 0.4
Purplo Flach /] '] [ ] 1] 6.0 [ 2 [ 0.7 0 1] /] 0 [} 0.0

Plao Siskin [1] 1] 0 ] [ 0.0 (] o [ 0.0 (1] [} 6 [} 0 1.2

Aumorlcan Goldilnch ] 2 [} 2 [} 2.2 [ -2 o 0.7 [ 0 3 [} [ 0.6

Dark-oyed Junco 5 ] o [ 4 1ot [ [} o 0.0 /] o 2 [} o 0.4

Chipplng Sparrow 2 o o [} 0.8 4 [} [} 1.3 ] [ 2 [} o 0.0

White-throated Sparrow 4 4 10 6 2 5.2 4 4 6 4.7 2 4 6 0 2 2.4

Unidontifled Speclos .5 2 0 o 1] 0.5 [ 0o 0 0.0 ] 4 o [} [} 0.8

Totals 26.3 30 20 22 17.3 37
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Appondix Tableo 9
Forost Blrd Population Census

MATACIL® 180F - Vegotable Ol Experimental Spray Trilals
Treatmont Plot 213 - 5
S+. Pascal, Quebec
30 May - 11 June, 1982
Pro-spray Post-spray | Post-spray 2
May June June Juno June June June Jun'e June June duno June
30 1 2 3 4 5 6 7 8 9 10 "
Dally — ——— Dally e e—————— Dally
Famlly Spocles -4 -2 -1 -0 ave, + +2 +3 ave. +0 +1 +2 +3 +4 avo.
Tetroonlidoe Ruffed Grouse 0. . 0.
Plclidao Yellow-bellled Sapsucker 0. . 0.
Halry Woodpecker 0. . 0.
Tyrannlidao Least Flycatcher . . 2.
Ollvo-slidod Flycatcher . . 2.
Corvidao Groy Jay . . 0.
Sittidae Red-breastod Nuthatch . . 0.
Troglodytlidae Winter Wron . . .
Turdidaeo Amorican Roblin . . .

Boambyclllidae
Vireonldao
Parullidae

Fringlilidao

Wood Thrush

Swalnson's Thrush
Cedar Haxwling

Red-oyed Vireo
Tonnossoo Warbler
Parula Warbler
Magnolla Warbler
Black-throated Green ¥arbler
Blackburnlan Warblor
Chostnut-slided Warbler
Mourning Narbler
Common Yellowthroat
Roso-broasted Grosboak
Purple Flnch

Pine Siskin

‘American Goldflach
Dark-eyed Junco
Chipplng Sparrow
W¥hite-throatod Sparrow

Unlidentlflod Specles
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Appendix Table 10
Forest Bird Population Census
MATACIL® 180F - Vegetable Oil Experimental Spray Trials
Treatment Plot 213 - 6

St. Pascal, Quebec
31 May - 11 June, 1982

Pre~-spray Post-spray 1 Post-spray 2

May June June June June June June June June June June June

31 ! 2 3 4 5 6 7 8 9 10 ]
Dally -——————emeermem— e Dally oo ——————— — Dally
Famity Speclos -3 -2 -1 -0 ave. +1 +2 +3 ave. +0 +1 +2 +3 +4 ave,
Apodlidae Chlimney Swlift [ [}] ] [] 0.0 0 0 0 0.0 2 [ [] 0 0 0.4
Yrochllidoe Ruby-throated Nummlagblrd 0.3 o [] 0 0.1 [} ] 0 0.0 0 0 0 [} o 0.0
Plclidao Malry Woodpecker 0.6 2 1] 0 2.6 0 1] 0 0.0 ] 1] (1] 0 0 0.2
Tyrannidae Groat Crestoed Flycatchor [} 0 2 2 1.0 0 0 [} 0.0 0 0 0 [} [i] 0.0
Least Flycatchor 6.3 2 0 2 2.6 4 2 2 2.6 2 4 2 2 2 2.4
Eastern Wood Peweo 0 0 0 [} 0.0 [} 2 (1] 0.6 [} 0 [} 0 0 0.0
Ollve-slided Flycatchor 1.3 2 4 L] 1.8 2 [} 2 1.3 0 2 [ 0 0 0.4
Hirundinldae Troo Swallow 0.3 [1] 0 o 0.1 0 0 0 0.0 [} (] 0 [ 0 0.0
Troglodytidae Winter Wren 0.6 o 2 [} 0.7 [} 0 [} 0.0 0 2 0 0 [} 0.4
Turdidao Amerlcan Robln 0.6 o 0 2 0.7 2 4 2 2.6 0 2 4 2 2 2,0
Swalnson's Thrush 1.3 2 0 0 0.8 2 0 4 2.0 4 2 2 2 2 2.4
Sylvildae Ruby-crownod Klingtet 0 [} [} 2 0.5 2 o ] 0.6 0 [} ] 0 3 0.6
Bombyclitildae Codar Waxwlng ] 0 0 0 0.0 o 5 2 2.3 H 2 2 ] ] 1.8
Viraeonidae Rod-eyed Viroo 1.3 2 4 2 2.3 2 0 2 1.3 2 2 2 2 4 2.4
Parutldae Tennessee Warblor 0.6 0 0 2 0.7 0 0 0 0.0 0 o 0 0 0 0.0
Parula Warbler )] 0 [} o 0.0 2 2 4 2,6 2 2 2 2 2 2.0
Magnolla Warbloer 2.6 2 4] [} 1.2 (1} 2 2 1.3 2 0 2 0 2 1.2
Black-throatoed Groon Warbler 0 0 0 T2 0.5 2 2 2 2.0 0 [} 2 0 1} 0.4
Blackburnlian Warbler 0.6 2 0 0 0.7 (1] 0 0 0.0 0 ] 0 0 0 0.0
Chestnut-slided Warbler 0 0 2 2 1.0 2 2 2 2,0 2 4 2 2 2 2.4
Ovenblrd 1.3 2 0 2 1.3 4 2 2 2.6 2 0 2 0 0 0.8
Mourning Warbler 2.0 2 2 2 2.0 2 2 2 2.0 2 2 2 2 2 2,0
Common Yellowthroat 0.3 0 0 0 0.1 2 2 1} 1.3 ] 1] 0 0 0 0.0
Wilson's Warbler 0.6 [ [ 0 0.2 2 0 o 0.6 0 ] ] 2 0 0.4
Fringltitldae Roso-breasted Grosboak 3.3 2 0 0 1.3 2 o 2 1.3 0 0 0 0 [] 0.0
Purple Flnch 2.3 0 0 2 1.1 0 0 0 0.0 0 [] 0 [ 0 0.0
American Goldflnch 1.3 ] 0 [} 0.3 2 0 ] 0.6 0 0 0 0 0 0.0
Chippling Sparrow 1] [} 0 [} 0.0 0 0 o 0.0 o (1} 2 0 0 0.4
White-throatod Sparrow 7.0 6 2 2 4.3 4 6 4 4.6 4 4 4 6 2 4.0
Unidentlflied Speclos 2.7 6 0 0 2.2 o 0 0 0. 3 5 3 3 2 3.2
Totals 37 32 18 24 27.8 38 33 34 35.0 33 33 33 23 25 29,8




