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ABSTRACT

Studies were conducted on the effects of two applications cf
17.5 g/ha of the synthetic pyrethroid Permethrin on breeding songbirds,
small mammals, honeybees (dpis mellifera Linnaeus) and other non-target
terrestrial insects. Breeding songbirds inhabiting three different
forest types (open plantation, coniferous forest, deciduous forest)
were not affected by the treatments, nor were small mammals or their
reproduction. Effects on honey bees was minimal, apparently due to a
weather related lack of foraging activity after each treatment. A
heavy knockdown of target and non-target insect fauna occurred after
the first Permethrin application, but the effects of the second appli-
cation were much smaller. Permethrin residues reached peak levels of
0.12 ppm in forest soils, 0.24 ppm in spruce foliage, 0.32 ppm in pine
foliage and 1.55 ppm in maple foliage.

RESUME

On a étudié les effets de deux applications de 17.5 g/ha de
Permethrine pyréthroide synthétique sur des oiseaux chanteurs
reproducteurs, de petits mammif&res, des abeilles domestiques (4pis
mellifera Linnaeus) et des insectes non visés. Les oiseaux chanteurs
vivant dans trois types différents de foréts (plantation & découvert,
forét de résineux et forét de feuillus) ne furent pas affectés par le
traitement, non plus que les petits mammif2res ou leur progéniture.
Les abeilles domestiques ont subi des effets minimes, apparemment dus
3 un manque de nourriture relié au climat, apr2s chaque traitement.

I1 se produisit une baisse sensible chez les insectes tant visés que
non visés apr@s la premidre application de Permethrine, mais les effets
observés aprés la seconde application furent beaucoup moindres. Les
résidus de Permethrine atteignirent le niveau maximal de 0.12 ppm dans
le sol des foréts, 0.24 ppm dans le feuillage des Epinettes, Q.32 ppm
dans le feuillage des Pins et 1.55 ppm dans le feuillage des Erables.
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INTRODUCT ION

Research into the development of environmentally acceptable
forest pest control methods has recently focused on the potential of a
synthetic pyrethroid, Permethrin, as a chemical insecticide. The
Forest Pest Management Institute (formerly Chemical Contrcl Research
Institute) has previously studied and reported on the effects of
Permethrin applied at rates of between 35.0 and 140.0 g AI/ha to trout
streams and lakes (Kingsbury 1976a and b, 1977). Spruce budworm,
Choristoneura fumiferana (Clemens), efficacy tests conducted in 1977
indicated that double treatments of 17.5 g AI/ha (0.25 oz. Al/ha)
Permethrin were effe ve in contrelling budworm populations (DeBoo,
pers. comm.).

.
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In 1978, Chipman Chemicals Inc. applied to the Department of
Supply and Services and was granted funding through the unsclicited
proposal program for research into the effects of double applications
of 17.5 g AI/ha Permethrin. This involved studies of the environmental
impact and fate of Permethrin residues in treated terrestrizl and
aquatic ecosystems of an eastern Ontaric forest block and in coldwater
streams of the Gaspé Peninsula. Approximately 930 ha (2300 acres) of
natural and plantation forest in the Larose County Forest near Ottawa,
Ontario, were treated twice within a six day interval at an application
rate of 17.5 g Permethrin/ha. Spray application was timed to take
place at the normal period for spruce budworm control programs. Selected
non-target components such as birds, small mammals, honey bees and
terrestrial insects were monitored throughout the experimental period.
Spray deposit cards were placed at each biological data cecllection point
and soil and foliage samples were collected for insecticide residue.
Aquatic fauna impact data has been reported separately (Kingsbury and
Kreutzweiser, 1979).

PLOT DESCRIPTIONS

Three different ecological sites in the Larose Forest were
selected in which to carry out the various studies to assess the impact
of two applications of Permethrin within a six day interval. An open
plantation, a coniferous forest and a deciduous or hardwcods forest were
selected in both the treated and untreated blocks to study the effects
of the application upon resident breeding bird and small mammal complex,
as well as for studying Permethrin persistence in soil and foliage.

Open areas in the centre of each block were selected for placement of
the honeybee colonies while sampling for non-target insects was sited
at locations randomly selected throughout the block.

The open plantations on the two experimental blocks were quite
similar with plantings of white pine, Pinus sctrcbus L., and white spruce,
Pteea glauca (Moench) Voss, about three metres high. The understory was
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sparse with thickets of Saltx, Alnus and EZricacge and a ground cover of
grasses, mosses and ferns.

Coniferous forest

The coniferous forest stands wers comprised mainly of white
spruce about 12 metres high with a scattering of white pine. The under-
story was light with clumps of Saglix and Alnus as well as scattered
reproduction spruce and pine. The ground cover comprised mainly of
grasses, mosses and a moderate leaf litter layer.

Deciduous fFores

o

©l

The hardwood stands were made up of a mixed stand of sugar
maple, Acer saccharwn Marsh, and white birch, Betula papyrifera Marsh,
with scattered white elm, Ulnus americana L., yellow birch, Bztula lutea
Michx f£., and trembling aspen, Populus tremuloides Michx. The under-
story was made up of Salix and Alnus thickets with a moderate growth of
reproduction broadleaf trees. A moderate ground cover of grasses,

mosses, ferns and miscellaneous plants was recorded.

Many flowering shrubs were observed in the immediate vicinity
of the honeybee colonies, the main ones being chokecherry, Prunus
virgintana L., Nannyberry, Vidbwrnum lentago L., wild raspberry, Rubus
spp. and the common lilac, Syringa vulgaris L.

METHODS
Insecticide application and deposit

Permethrin! was mixed with insecticide diluent 585% and
sufficient Automate "B" red dye to give a 17 dye concentration, and
applied at the rate of 17.5 g Permethrin/ha (0.25 oz/acre) in a total
emitted volume of 1.34 &/ha (18.4 oz/acre). The spray was applied by
a Pawnee D aircraft with micronair atomizers (model AU 3000) set at the
#7 setting. The aircraft flew at 160 kmh at a height of approximately
15 metres above canopy level with a spray swath width of 60 metres.

Spray deposit was collected at ground level with aluminum
plates 10.7 cm? placed at the various biological data collecting
stations throughout the block., The plates were collected about 1 hour
after the completion of each application, labelled and returned to the

LJF 5751, Chipman Chemicazls Ltd., Stoney Creek, Ontario
2Shell Canada Ltd., Montreal, Quebec



laboratory for colorimetric amalysis, the volume of spray deposited
being calculated from the zmount of dye on the plates. Spray deposit
was also measured by counting and measuring spray droplets landing on
Kromecote® cards placed beside the aluminum pans.
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Foliage, soil, and pollen were sampled periodically before and
after the Permethrin applications for insecticide residue analysis.
Foliage was collected from three treatment and three control plantation
areas and consisted of white pine (Cl, Tl), white spruce (C2, T2), and
sugar maple (C3, T3). The foliage was pickad randomly at breast height
from throughout the bird census plots, placed in plastic bags, labelled
frozen, and subsequently transported to the laboratory for analysis.

A representative 30 g sample of the foliage was taken and
macerated in a blender containing 200 ml of 807%:20%, v:v, hexane:acetone.
The ground material was filtered and then extracted three times with
150 ml distilled water and 25 ml of a 1 M sodium sulphate solution.
After the lower aqueous and emulsified material phases were discarded,

a 40 ml portion of the solution was drained off and evaporated to near
dryness, resulting in a final extract volume of 10.0 ml. A 2 ml aliquot
of this solution was transferred to a chromatographic column ceontaining
2 g of Merkogel and washed with 20 to 35 ml of hexane to remove the
impurities, followed by 15 ml of 2.5% diethyl-ether in hexane solution
to elute the Permethrin. This volume was collected, reduced to near
dryness on a rotary evaporator, redissolved in hexane, and then trans-
ferred to a 5 g activated florisil column for final washing with 25 to
35 ml of hexane. The Permechrin was then eluted with 50 ml of a 5%
diethyl-ether in hexane solution. The elute was collected and its
volume reduced te 2ml from which a 7.5 ul fraction was taken and
injected into a gas chromatograph fitted with an slectreon capture
detector. A concentration (ppm) was derived by comparison of its peak
with a reference standard peak.

Soil samples were collected at intervals following the
Permethrin applications from each of the treatment and control plots.
Two samples were taken from each plot, one from areas beneath the
forest canopy and one from an area with no overhead cover. The soil
was collected using a 2.5 cm diameter core sampler which penetrated
from the surface to a depth of 10 em. Each sample consisted eof 13 such
cores placed in a plastic bag, mixed, and frozen. 1In the laboratory, a
representative 100 g portion of each sample was put in 2 1 L bottle with
200 ml of a 80%:207% v:v, hexane:acetone and mixed for one hour. The
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material and solution were then filtered and extracted as described for
foliage analysis. From this, a 2 ml aliquot was transferred to an acti-
vated florisil column and washed with 10 ml of hexane to remove the
impurities. The Permethrin was then eluted with 100 ml of a 5% diechyl-
ether in hexane solution, collected, and reduced to 2 ml from which a
7.5 pl subsample was injected into the gas chromatograph.

Samples of pollen were taken from bee colonies located on one
treatment and one control plot. The pollen from 5 hives on each plot
was collected and combined, transferred to the laboratory and frozen.
The samples were reduced to 25 g and ground, filtered, and extracted in
the usual acetone:hexane solution. A volume of 250 ml of water was
used for the first extraction, followed by a further 30 ml for the
second and final extractions. A 100 ml aliquot of the extract was
collected and reduced to 10.0 ml. A 2 ml aliquot of this solution was
then cleaned on an activated florisil column with 30 ml of wash, and
150 ml of a 5% ether in hexane solution to elute the Permethrin. This
eluate was collected and reduced to 2 ml from which a 7.5 ul fraction
was injected into the gas chromatograph.

Three different ecological habitats were selected in which to
carry out the pesticide impact studies on forest avifauna. Four hectare
plots were established in open plantation, coniferous forest and
deciduous forest stands in the treated and untreated control blocks.
Forest bird populations were censused beginning five days prior to the
initial application and monitored throughout the experimental period.
Census methods were similar to those described by Kendeigh (1947), with
all singing and sighted birds being recorded on plot maps while slowly
traversing lines marked throughout each plot. On the day of each
application, plot searches were carried out to recover any sick or dead
birds for insecticide residue analysis.

Homey bees

Five colonies of honeybees, dpis mellifera Linnaeus, from the
institute's apiary were placed in open areas near the centre of each
of the treated and untreated control blocks. All colonies were of
approximate equal strength and were checked for queens prior to re-
location. Pollen and dead bee traps were fitted to each hive and hive
weights taken prior to the initial treatment. Pollen and dead bees
were collected daily and hive weights taken at intervals throughout the
experimental period. An estimate of production between the hives on
the treated and untreated blocks was made at the end of the season.
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Small plastic containers measuring 29 x 18 x 12 mm were placed
under the canopy of various shrub and tree species to collect non-
target terrestrial insect knockdown. Five containers were placed under
each major tree species in both the treated and untreated blocks and
samples were collected daily throughout the census period. All samples
were preserved (lO% formalin solution) labelled and returned to the
laboratory for counting and identification.

Small mammals

Small mammal populations were sampled from the three ecological
areas (open plantation, coniferous and deciduous forest) on both the
treated and untreated control blocks. Snap-back kill traps were baited
with a mixture of dried rolled cats and peanut butter and 50 traps
were placed at 1 chain intervals in a grid fashion (5 chains x 10 chains)
in each location. Traps were serviced each morning and specimens
captured were recturned to the laboratory for identification, sexing and
age determination. Adult females were dissected to determine breeding
condition.

Trapping was carried out approximately three weeks after the
second application in order that juvenile animals (nestlings during the
time of the applications) be available for capture with snap-traps.



RESULTS
Weather

Weather data was supplied by the Ministry of Natural Resources
weather station at the forestry headquarters in the Larose forest.
Varied weather conditions prevailed throughout the experimental period
(Table 1) ranging from warm humid weather with accompanying thunder
storms (31 May) to frost and sub-freezing temperatures in low areas
(6 June).

Weather conditions were zlso monitored throughout the actual
spray operations (Table II). Temperature, relative humidity and wind
speed and direction were measurad 2 metres above the forest floor
(below the forest canopy) during both spray applications. During the
second treatment, air temperature was also measured above the forest
canopy at a height of 21 metres in order to ensure the presence of a
temperature inversion during the treatment.

Temperatures prior to dawn on 6 June were somewhat lower than
recorded during the operation. Ice formed on water in ditches and
puddles and frost had to be scraped from the wings of the spray aircraft
prior to its initial run in the morning.

Spray deposit

Results of deposit measurements from the Permethrin applications
indicate a substantial degree of variation in the amount of insecticide
deposited (Table III). 1In all instances following the first appli-
cation, colourimetric analysis produced higher deposit measurements
than the spot counting method and ranged from 0.12 to 0.89 2/ha (9.0 to
66.4% deposited). The amount of deposit measured by spot counting
varied from 0.06 to 0.32 1/ha (4.7 to 24.1% deposited). The second
application again produced higher results from colourimetric analysis
in all but one instance with values ranging from 0.09 to 0.55 %/ha
(6.7 to 41.0% deposited), while spot counting results varied from 0.09
to 0.35 2/ha (6.8 to 25.9% deposited). No insecticide deposit was
measured on the control plots from either application.

The plantation and coniferous plots both received 2.4 to 3.5
times higher deposited wvolumes from the second application. The
deciduous plot showed similar amounts of insecticide deposited from
both sprays, while the bee yard plot received 1.7 to 3.6 times greater
amounts of deposit from the first application.



Dace Temperatureas A Relacive Humidicy Rainfall (=m) Rem;rks
2800 hrs: 13080 hrs 0800 ars 1300 hrs 0800 ars 1300 bhrs

May 28 7.0 30.3 L5 Sunny
29 3.0 30,3 73 54 Sunny
30 19.5 29.3 2 51 Sunny
31 135 25.0 31 31 Cloudy, humid
thunderstsras
June 1 16.0 19.5 81 71 17.0 17.0 Cloudy-rain
2 15.0 25:5 35 28 1.0 1.0 Cloudy=-rain
3 10.0 15.9 Cloudy-rain
- 15.0 20.92 Cloudy-rain
3 3.5 15.0 100 78 3.4 10.0 Ratn
) 10.0 19.3 4 52 1.4 1.5 Sunny, coel in 2.m.
7 13.0 24.0 24 57 Sunny
3 15.5 21.8 100 7 3.0 3.4 Cloudy
3 12.0 19.5 84 38 .03  Sunny
10 12.0 13.0 Sunny
11 15.0 25.0 Sunny, *
12 21.0 28.5 33 58 18.0 18.¢0 Sunny, wi
13 12.0 13.5 33 8 1.8 7.8 Cloudy
14 5.0 14.0 87 53 4.0 4.0 Cloudy
15 10.0 13.0 37 16 Sunny
16 11.5 23.0 39 49 Sunny
Table I1
Weacher daca ia zhe 2acmechrin experimenzal bleock
during spray operacions, Larcse Foresc, 31 May and & June, 1373
Time and Temperature (°C) wind
Zaca Load NHucber Top Joccom Speed/Diraczion

31 May 0510 ars load 1 17.5 34
0525 7.0 a6
0340 17.5 36
0550 17.2 37
0613 load 2 17.5 34
700 17.3 3%
Q7338 lcad 3 £0.2 83
§ June 1 5.3 6.7 34 I -
7.0 7.0 35 1 -
2 T+9 ;s 37 1 -
7.3 7.5 35 3
3 19.3 9.7 35 7 -




Table T11

Depostt analyals of 17.5 g Al/ha Permethein applied at an emfssfon rare of 1.34 £/ha to plots In Larode Forest, Oontarlo in 1978

Spot Counting Annlyals Colourfmetric Analysisy Mean Denslry Meun Draplet

£/l Z depostc £/ ha L deposit (Drops per cu?) Muoweter depostted (p)
Control plota - flrst application 0 0 0 0 - =
= second application 0 0 0 0 - =
Flintatton ploc = flvse applicatton 0.14 10.6 0,22 16.4 7.8 (L |
= gecomd application 0.35 25.9 0.55 41.0 291 62,0
Contlerous plot — flrse appllcatlon 0.06 4.7 0.14 10.4 4.8 . 62,4
= second applleation 0.21 15,7 0,33 2.6 13.6 624
bectduons plot = flrse appllication 0. 04 5.7 0.12 9.0 N8 46,9
= gecomd application 0.04 6.8 0.09 6.1 bk .y
Bee Yard - tlrat applicntlion 0,32 24.1 .89 66 .4 21.6 L, 1
= second applicatlon 0.19 13.8 0.25 18.7 4.9 Lb. 0
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Detectable amounts of Permethrin were found in foliage samples
from the three treated plots within two hours of the first application
and persisted through tc the second application (Table IV). In two of
the three treated plots (open plantation and deciduous forest), the
amounts of Permethrin in the foliage increased after the second spray,
while levels remained at rather low levels in the coniferocus forest
plot. Residues in the treatment plots persisted to the end of the
postspray sampling period (four days after the second treatment) but
had declined somewhat from the peak levels of 0.24 ppm, 0.32 ppm and
1.55 ppm measured in spruce, pine and maple foliage respectively. Com-
paratively small amounts of Permethrin (0.03 ppm) were found on two
occasions after the second applicaticn in foliage from untreated control
plots.

Permethrin residues found in the soil of the three treatment
plots were fairly low but persisted for at least four days after both
applications (Table V). There appeared to be little correlation between
the levels of insecticide residues found in the soil and the extent of
the overhead forest canopy. Residues did not increase significantly
after the second spray and the highest concentration of Permethrin
found in soil was 0.12 ppm. A detectable amount of Permethrin (0.02 ppm)
was found on one occasion after the second application in the soil from
an untreated control plot.

Measurable levels of Permethrin were found in pollen collected
by domestic honeybees located within the treatment plot after both
applications, but did not show up beyond the first day after the first
application and the seventh day after the second application (Table VI).
Permethrin residues in pollen were generally fairly low (0.06 to 0.18
ppm) with the exception of one very high measurement of 5.21 ppm in
pollen collected by bees on the treatment plot a week after the second
application. Significant amounts of Permethrin (up to 0.39 ppm) were
also found in several of the pollen samples collected by bees located
in an untreated control area approximately 5 km from the Permethrin spray
block.
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Table IV
Permethrin residues (ppm) in foliage* from studv plots
Larose Forest, Ontario

1978

Sample Period c-1 c-2 Cc-3 T-1 T-2 T-3
First Application

DTespray N.D N.D - N.D. N.D. N.D.

2 hr N.D. - N.D 0.21 0.08 0.75

24 hr - - - 0.02 0.04 0.60

48 hr = - - 0.15 0.07 0.61

96 hr N.D. N.D. N.D. 0.07 0.24 0.47
Second Application

2 hr N.D. 0.03 N.D. 0.25 0.15 .55

24 hr - - - 0.26 N.D. 1.12

48 hr - - - 0.32 N.D. 0.98

96 hr N.D. N.D. 0.03 0.25 0.12 1.00
N.D. - nondetectable

limit of detection - 0.0l ppm

*Foliage samples consisted of white pine (Cl, T1l), white spruce (C2, T2)
and sugar maple (C3, T3).



Tabile V
Permetheln restdues o soll from study plots
est, Untarlo

Larose Fov

1978
c-1 c-2 -3 T-1 T-2 T-3
Sample Ferlod - e D
Open Covered Open Covered Open Covercd Open Coverad Open Covered Upen Covered

First Application

2 by H.D. H.D. N.D. N.D. N.D. N.D, 0.04 0.02 0.10 0.0% 0.12 0. 06

1 day N.D. H.D. N.D, N&Dy N.D. N.D. 0.03 0.02 0. 04 0.09 0. 04 0.05%

2 day Nl N.D. N.D. H.D. N.D, N.D. 0,02 N.D. 0.07 0. 06 .05 (1. 0%

4 day N.D. H.n. N.D. H.n, N.D, N.D}. .02 H.D. .04 0.02 0. 0% N.D,
Secowd Applicution

2 I H.D. N.D. .02 N.D. N.D. N.D. 0.0 U.06 0.0} N.D, n.b. 0.0

1 day H.D. H.D. H.D, N.1Y, N.Db, N.D. 0.0% 0.11 o, 04 - 0. 2 . o4

2 day H.D. N.D. N.D. N.I, N.D. N. L. N.D, 0.09 N.B. N.D, 0.0b 0, 04

4 day H.D. N.D., H.n, ML DL N.b. N.D. N.D. 0.00 .04 H.b. 0.0z 0.03
N.D. = nondetectable

Tie of deteetdon - 0,001 ppm

11



Table VI
Permethrin residues (ppm) in pollen collected by
domestic honey bees, Apis mellifera L., from study
plots. Larose Forest, Ontario. 1978

Sample Period Treatment Control

First Application

2 day prespray N.D. trace
1 day prespray N.D. N.D.
day of application 0.06 0.39
1 day 0.09 N.D.
2 day §.D. N.D.
3 day N.DB. 0.10
4 day N.D. N.D.
Second Application
day of application 0.18 N.D.
1 day 0.06 N.D.
3 day 0.08 N.D.
5 day trace N.D.
7 day 921 N.D.
9 day N.D. 0.06
12 day N.D. N.D.
14 day N.D. 0.08
16 day N.D. N.D.
19 day W.D. N.D.
21 day N.D. N.D,
25 day N.D. N.D.
N.D. - nondetectable

limit of detection
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Biras
Open plantation, plots C-1 and T=1l: A totzal of 44 species of
birds representing 18
families were recorded on the treated plet (T-1) and 37 species repre-
senting 14 families on the untreated control plot (C-1) throughout the
experimental period of 27 May to 11 June.

Similar avian activity patterns were recorded throughout the
prespray and initial treatment period on both plots with no immediate
or short-term insecticide impact indicated (Figure 1). Increased
activity of birds on 4 May were recorded on T-1 with only a slight
increase recorded on C-1. Activity patterns following the second
application were somewhat more erratic on C-1 where daily activity of
certain species fluctuated noticeably.

None of the major family groups were affected by either
application. Flycatchers (family Turannidae) declined steadily on
both plots throughout the experimental period while activity of wood
warblers (family Parulidae) and sparrows, finches, etc. (family
Fringillidae) remained relatively constant (Tables VII and VIII).

Populations and activity of the various species present were
not affected by either zpplication. Populations of the eastern phoebe,
Sayornis phoebe (Latham), and the great-crested flycatcher, Mytarehus
erinitue (Linnaeus), declined on both C-1 and T-1 while activity of the
browvn-head cowbird, Molcthrus atzr (Bobbaert), increased (Appendix
tables A-I and A-II).

Mesting territories of the veery, dyloctenla fusescens (Stephens),

the common yellowthroat, Jecthlypis trichas (Linnaeus), the Nashville
warbler, Vermivora ruficaptlla (Wilson), the ovenbird, Ssiurus
auroccpillus (Linnaeus), and the white-throated sparrow, Zonotrichia
albicollie (Gmelin), (Figures 2 to 6) were all defined and none were
found to have been abandoned as a result of the applications of
Permethrin. Intensive plot searches fziled to recover any avian
mortality and no birds exhibiting symptoms of pesticide stress were
observed.
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Table VI

Forest bivd population census
Permethrin control plot C-1 (open plantation)
l.atose Forest, Ontario
May 27 - June 11, 1978

Favml 1y

Avade o
Aeoclplertdae
Columbitdae
Trochllbdae
Plefdae

Ty ranubdae
v bo bdise
Corvidae
Parvidae
Mimidae
Turvdbdae
Farul Ldae
Teteridae
Friagtlitdae

AY

Toral Blods

— J_Iﬁgpr;lf___ Por!_t_-:yﬁny, 1st u]ﬁl!_;_gﬂt'lml

Post—-spray, 2ud application

TE:;E Ii;ﬂ ll:g Hgg H.:g; Datly .Ilu;e Ju;e Jm;u Ju:u Ju:c Datly -Illl;l: Jn;u .ln:)n.e .11;:;.‘: .illnlm Datly
Wy v el M TR TR e MY AT T d2 3w as A
2 1 1] 1 0 0.8 0 o 0 ] | 2 il 4] 0 4] 3] 0.0
0 (i) 0 4] 0 0.0 0 1 0 0 2 0 a 4] 4] 0 0.0
0 0 ] U] L] n.o (1] 0 0 0 0 0 4] 0 0 2 (.4
0o 0 I N0 0.2 0 1 0 0.2 0 0 0 0 0.0
n 0 0 0 | 0.2 V] 1 0 2 0.6 1] o | 4] 0 0.2
] 6 20 1] 12 10.8 H 12 9 O 10 9.0 4 4 O 2 t hoh
0 4] 1 1] 4] 0.2 0 0 0 1] 1] 0.0 i} [} 1 0 4] 0.2
1 0 0 0 | 0.4 0 0 1 2 1] 0.6 3 0 0 2 0 1.0
0 0 4 0 0 0.8 0 0 0 0 0 0.0 Y] U 0 2 2 0.4
] 2 2 4 i 2.4 2 ? 4 4 4 3.2 2 i i 2 4 1.6
4 0 0 00 1.4 2 0 2 1 0 10 5 0 0 0 I 1.6
i 18 52 51 Wl ANk 4B 49 33 h2 W3 430 91 38 19 20 51 9.0
11 fi 113 8 0 11.2 12 9 6 12 17 11.2 16 12 16 5 16 13.0
26 12 20 1n 12 16.0 23 21 17 12 7 16.0 19 12 20 16 2] 17.4
HS 65 116 n2 L B L 95 94 74 1 04 85.2 100 72 H1 44 104 w2

-
Ln



Table VIII

Forest bird population census

Permethrin treatment plot T-1 (open plantat ton)

Larose Forest, Ontarlo
Hay 27 - June 11, 1978

Fami 1y

I're-spray

Poat-rpray, lst applicaclon

Posc-spray, 2nd applicatlon

Acde Lidae
Tetvaontdae
Scolopoetdae
Columbidae
Caprimalpldae
eldae
Iyranntdae
Wrund Intdae

Corvidae

vy dabiae .

Steeldae
Turdldae
Bombycillldoe
Vireonldae
Farulidae
lcterldoe
Thoaupldae

Fringltlldae

Toval Mirds

"ﬁelg rlg[j; H;z II;{); H;:{ Datly Jm]u.: Jm;e Ju:;a .I\l::u .]u:;e Datly J_u_l)-e Jult;lz Jlllg'li: Jl.ll;;l_' Jllnlu: Datly
R R SN W et G M 5 L O T M S W Ak s Mvee

0 0 ] 0 0 0.0 0 0 ] 0 2 0.4 0 i ] 0 0 0.0
1 1 0 1 0 0.6 0 0 0 0 0 0.0 0 0 0 0 0 0.0
0 0 0 0 0 0.0 ] 0 0 0 1 0.2 0 0 0 0 0 0.0
i) 2 4 n 1.8 0 2 2 2.0 4 0 k| 4 2 2.6
0 0 0 5 1.0 0 0 0 0 # 1.6 0 4] 0 0 0 0.0
h 0 1 4 1.8 0 2 2 4 0 1.6 2 I 2 2 2 1.8
h 12 6 6 52 4 4 3 9 10 6.0 2 4 0 1 4 1.4

0 0 0 2 0 0.4 0 0 0 ] 0 0.0 ] 1] 0 1] 0 0.0
3 3 | G 0 2.6 2 3 0 6 0 2.2 N 4 2 0 4 1.2
] 0 0 0 0 0.0 2 0 0 2 1] 0.4 2 0 ? 2 0 1.2
o Y] 0 1] 2 0.4 0 0 0 0 0 0.0 0 0 0 V] 0 0.0
I 2 5 9 15 6.8 1 20 0 11 12 9.2 2 w1 ] 5 7.0
0 0 1] 0 0 0.0 1 0 0 0 0 0.2 0 4 0 0 0 0.8
0 0 0 0 0 0.0 0 0 0 0 0.0 0 4 2 V] 4 2.0
24 28 20 28 16 23.2 18 14 20 21 20 18,6 22 20 10 20 17 17.48
10 2 10 7 2 6.2 11 b i 10 7 1.0 18 10 ! 9 14 1.6
] 0 0 0 0 0.0 0 0 ] 0 0 0.0 0 0 4 0 0 0.4
16 7 17 9 200 13.8 21 6 6 4 17 12 L4 15 10 ] ] 1.0
12 b [ 12 m  65.8 59 55 42 Ho e 62.4 T 12 51 fi] (%] 04,2

91
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Fig.
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(17.5 gm Al/ha), Laroae Forest, Ontarlo.

Hay - June, 1978

Heuting territories of the Veery, lylocichla fusceocenn (Stephens) on
plots C-1 ond T-1 bLefore and after two applications of Permethrln
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Flg. 3. HNeating territorfes of the Ovenbird, Sefurus aurccapillue (Linnaeus) on plots
¢-1 and T-1 before and after two applications of Permethrin (17.5 gm Al/la),
Larone Forest, Untario.

Hay - June, 1978
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Heating territories of the Hoshville Warhler, Vermivora ruficapilla

(Wilson) on plots C-1 and T-1 Lefore and after two spplications of
Permethirin (17.5 gm Al/ha), Larose Forest, Ontarlo.

Hoy - June,

1978
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5.

Hesting territories of the Common Yellowthroat, Geothlypie trichao
(Linnoeus) In plots C-1 and T-1 before and after two applicetions of
Permethrin (17.5 gm Al/ha), Lorose Forest, Ontarlo,

Hay = June, 1970
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Hestlog territorles of the White-thronted Sparrow, Zonotrichia albicollia
(Gmelin) on plots C-1 and T-1 before and after two applleatlons of Perme-
threin (17.5 gm AI/hia), Lorose Foreot, Ontuarlo.
May = June, 1978



Coniferous forest, plots C-2 and T-2: A total of 54 species of
birds representing 23
families were recorded on T-2 and 38 species representing 11 families
on plot C-2.

Avian activity patterns recorded throughout the experimental
period were similar on both plots. A decline in bird activity on T-2
occurred on 8 June following the second application while activity
patterns fluctuated somewhat on C-2 (Figure 7).

Warbler activity declined on both plots throughout the experi-
mental period (a result of natural decline in breeding activity) while
that of the thrushes and sparrow-finch-grosbeak group remained
relatively constant (Tables IX and X).

Great-crested flycatchers declined slightly on both plots. A
small group of black-capped chickadees, FParus atricapillus (Linnaeus)
were not observed on T-2 following the initial treatment. The golden-
crowned kinglet, Regulus strapa (Lichtenstein), (a small, pesticide
sensitive species) was not affected and populations remained stable on
both plots. Populations of the Nashville warbler, an inhabitant of
the mixedwoods forest, declined slowly throughout the census period on
both plots. A small flock of rose-breasted grosbeaks, Pheucticus
ludovietanus (Linnaeus) which appeared on T-2 on 8 June moved out the
following day (Appendix tables A-III and A-IV).

Nesting territories for the veery, common yellowthroat,
Nashville warbler, ovenbird and white-throated sparrow (Figures 8 to
12) demonstrate that none of the species abandoned territories as a
result of the two Permethrin treatments. Diligent plot searches failed
to identify any birds suffering the effects of pesticide poisoning and
no mortality was recorded.
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Table 1X
Forest bilrvd population census
Permetheio treatment plot T-2 (sof twoods)
Larose Fovrest, otarlo
May 27 = Jdune 11, 1974

B | )" T Post-spray, 1st applicatfon —  Fost-spray, 2ad applic
Family H;; H.'zaz H;; H‘;:] H;:ir Dally Jullu.- .lu;u Jn;u Ju:::e .]m(:u Daily __.11:[;1_- J";:T_ Ju:)u. .]I;:;L
I N R N T T Sl e A

J\l'tlt'lel."ll: 0 0 0 0 0.0 V] 0 0 0 0 0.0 0 1 0 0 ] 0.2
Anatidae 0 0 0 0 0 0.0 0 ] 8 0 0 2 ] 0 0 4] 0.0
Aeclplicidae 0 1] 1 0 (] 0.2 0 4] 0 0 0.0 4] 1] 0 0 0 ]
Tetraontdae 0 1 0o 0 0 027 0 0 0 0 0 0.0 0 0 0 0 0 0.0
Charade ! Hdae 0 0 0 1 0 0.2 0 0 0 4] 4] .0 ] 0 0 ) ] n.o
Scolopacidae n 0 3.0 0 0.6 0 0 0 0 0 0.0 0 0 0 0 0 0.0
Columb Ldae 0 0 0 2 2 0.8 0 ] 0 0 2 0.4 2 4 2 0 ] 1.6
Meldae 1 2 0 ] 0 0.6 0 0 0 0 Q0 0.0 2 0 0 2 0 0.4
Tyrannldae i [§] 2 h 2 3.2 ] 4 1] 0 2.8 0 1 0 0 4 1.0
Hivundinldae 0 0 ] 0 0 0.0 0 8] 0 4 0 0.8 0 0 (] 0 4] 0.0
Corvidae 3 Y4 4 3 3 4.0 0 1 1 6 0 2.8 5 ] 1 4] 2.4
Parldiae 2 ] 1 6 2 2.2 0 0 0 0 0 0.0 0 0 0 0 ] .0
Slerldae 4 ] 0 2 0 1.2 Q0 ] 0 0 ] 0.0 0 a 0 0 0 0.0
Certhlfdoe ] u 0 ] 0 0.0 [§] ] 0 0 4] 0.0 ] 0 0 2 1} 0.4
Mimtdae 0 0 0 0 0 0.0 0 2 0 {{ 0 0.4 0 2 0 1] 0 0.4
Tued Ldae 3 9 4 15 28 11.8 14 .4 ] 13 19 1.6 . 14 10 13 10 10 |
Sylvlldae B o 2 6 f b h [ 2 0 10 4 4.4 4 4] 2 i 0 1.6
ombye 111 10ae 0 4] 0 4 4] 0.0 0 4] 4] 0 1 2 [}] 4 7 0 0 2.2
Viveonldae 0 ] 0 0 0 0.0 0 0 0 0 { 0 (] 0 2 0 0 U.4
Parul 1dae 36 20 26 Ju 20 26.4 20 22 16 18 22 19.6 14 o © 12 14 10 16.4
leter ldae i} 4 2 f 0 4.4 7 ] b 2 2 3.4 LY, 2 0 2 9 b, 4
Thrauplidae 4] 2 0 0 0 0.4 0 0 0 i 0 0.4 0 0 0 4] 4] 0.

Fringlll fdae 12 2 6 8 4 6.4 0 8 4 4 6 4.4 2 12 2 2 4 b4

I ddencd fled 2 0 0 0 0 0.4 0 0 0 0 2 0.4 0 0 0 4] 0 0.0

Total Blvds a7 W7 51 15 67 67.4 47 hY 42 59 58 51.0 64 72 Al 41 37 50.8



Table X

Forest bhird populatlon censug
Permethrin untreated control plot €-2 (softwoods)

Larose Foreut, Ontarlo
May 27 - June 11, 1978

Pre—spray Post-spray, lat applicatlon PU:S(’—S[#I.‘W_}-:EI;!—;E]‘;_W .TL!T—::
Family H;; H;E H;(-:,; Hgg ”lﬁ' batly Jllllm Ju;u: .]lll-‘;{: JI!:I..‘ Jll:;u Datly .hu;e .lu;l: Jlr:;u .J\;:;c .]I;I]IL! Datly

- i g e e B,
Tetraonldae n 0 1 [§] 1] 12 0 0 0 ] 0.0 0 4] 0 4] 4] (.0
I'etdae 0 0 0 0 0 0.0 2 2 0 0 0 0.4 0 2 0 0 0 0.4
Tyram ldae 2 2 2 4 2 2.4 0 2 4 2.0 2 6 4 2 4 3.6
Corvidae 1 0 4 3 4 3.2 4 2 4 1 2 2.6 2 4 1 2 1 2.0
Farfdae 0 0 0 2 0 0.4 0 0 0 0 2 0.4 0 u 0 0 [§] 0.0
Turdidae 9 f 4 10 9 8.0 6 10 13 3 w4 i} 6 B 4 5 6.
Sylvlldae H 2 2 4 4 3.6 6 2 .t 2 4 3.2 1 2 2 2 6 hob
Boubiye fl 1dae 0 0 0 0 0 0.0 0 0 0 0 2 0.4 0 2 L] 0 0 1.0
Faraltdae in 10 u 50 20 312 16 14 26 16 34 25,2 32 18 15 14 20 19.8
Tetertdae 0 0 2 3 2 1.4 2 L] Q0 0 5 1.0 7 h 4 13 5 .4
Frlugtllidae 17 12 14 16 1o 15.0 B 10 9 u 12 9.4 | i 12 10 10 15 i5 .4
Untdent 1 fled 2 0 0 0 2 0.8 0 ] 2 0 0 0.4 0 0 0 0 0 0.0
Total Nirds 75 34 [} 92 67 6.2 65 A 55 42 11 55.4 11 56 L7 44 60 6l .0)
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Flg. 8. MNeoting territorfea of the Veery, Hylocichla fusceacens (Stephens) on
plots €-2 and T-2 before and after two upplications of Permethrln

(17.5 gm Al/ha), Larose Forest, Ontarlo.
Hay - .June, 1978
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Neoting territorles of the Nashville Warbler, Vermivora ruficapilla (Wilson)
on plota €-2 and T-2 before and after two applications of Permethrin (17.5 gw
Al/Lin), Larose Forest, Ontarlo.

Hay = June, 1978
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Fig. 10. HNesting territorfes of the Common Yellowthroat, Geothlypis trichaa (Linnaeus)

on plota €-2 and T-2 before and after two appllcations of Permethrin (17.5 gm
Al/ha), Larose Forest, Ontarfo.

May - June, 1978
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Fig. 11 . Mesting territorfes of the Ovenbled, Seiwrue aurocapillus (Linnaeus)
on plots €-2 and T-2 before and after two appllcations of Pernethrin

(17.5 gm Al/bn), Larosne Foreust, Ontarlo.

Moy - June 1978
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thrin (17.5 gm AI/ha), Larose Forest, Ontarlo.
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Deciduous forest, plots C-3 and T-3: A total of &% species of
birds representing 16
families were recorded on the C-3 plot and 44 species representing 14
families recorded on the T-3 plot.

Avian activity patterns recorded on both plots were quite
similar during the period prior to the inicial application. A notable
decline in song and foraging activity was recorded on 2 June (the second
day following the first treatment) (Figure 13). Nashville warbler
activity had started to decline on 30 May (prior to the first treatment),
reached a low on 2 June, increased to pretreatment levels on 4 June and
then slowly declined throughout the remainder of the experimental period.
This same pattern is evident on the untreated control plet but to a
much lesser degree as populations of Nashvilles were scmewhat lower
(Tables XI and XII). Several other species of warblers were rescorded
on 30 May but did not reappear for several days after the first or
second application (Cape May warbler, Dendroica tiguna (Gmelin),
magnolia warbler, Dendroieca magnolia (Wilson) and yellow-rumped warbler,
Dendroica coronata (Linnaeus)). White-throated sparrow activity also
declined and remained at a low level throughout the remainder of the
programme. On 2 June notable increases in the activity of the vellow
warbler, Dendroica petechia (Linnaeus), and Magnolia warbler were
recorded (Appendix tables A-V and A-VI). HNashville warbler activity
declined on both plots during the course of the experiment but both
territories defined on C-3 remained cccupied while several territories
on T-3 could not be relocated following the treatments (Figure 13).

The unaccounted for territories were located along the plot boundaries
and, therefore, may have shifted outwards from the plot and not been
recorded. The common yellowthroat also declined on both plots with the
accompanying disappearance of nesting territories (Figure 16), probably
related to the naturzl decline of breeding activity at this time of
year. Activity of the ovenbird, a warbler species inhabiting the lower
canopy and forest floor, declined slightly on T-3 following the initial
spray (Appendix Tables A-V and A-VI) but their territories remained
virtually intact (Figure 17). White throated sparrows did not appear
to have been affected by either treatment but activity fluctuated around
the borders of the hardwoods plot (not a preferred habitat for this and
cther above mentioned species). Veery activity also declined slightly
on both plots but territories remained occupied (Figure 14)., Plot
searches again failed to reveal any mortality or abnormal activity
resulting from either application.
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Table XI

Forest bird populatlion census

Permethrin treatment plot T-3 (hardwoods)

Larose Forest, Ontarlo
May 27 - June 11, 1978

Post-spray, 2nd uppchul fon

Pre-spray Post-spray, lst application

Family H;?; H;g }1;; H;é H;)]r Dail Jm]ue Jn;e Jn;m .que June Dally .Im?m .lugn Jn;u ‘.h;;;e .Il:llll! Datly
L i S S T e R T R el D N e
Ardeldae 0 2 0 3 1.0 0 0 1 0 1 0.2 0 0 0 0 0.0
Tetraonidae 0 1 0 0 0.2 0 0 1 2 . 0 0.6 0 0 0 o 0.0
Columhtdae 0 2 0 0 2 0.8 0 ] 0 0 0 0.0 0 0 0 0 0 0.0
Plefdne 0 0 ] 3 0 0.6 0 0 0 1 1] 0.2 0 0 0 0 1 0.2
Tyrannldae 4 14 8 ] 4 7.2 2 2 3 6 2 3.0 8 10 5 B 5 1.2
Corvidae 3 3 4 5 3 3.6 0 0 4 1 2 1.6 4 5 2 0 0 2.2
Paridae 0 6 4 2 0 2.4 2 0 0 0 0 0.4 0 0 o 0 0 0.0
S1ttidae 0 0 0 0 0.0 ] 0 0 2 o 0.4 0 (1] 0 0 0 0.0
Certhildne 0 0 0 0 0.0 0 0 0 0 0 0.0 0 2 0 2 0 0.8
Himldae 0 0 0 0 0.0 0 0 0 0 2 0.4 0 0 0 0 0 0.0
Turdtdae 4 9 12 6 10 B.2 1 4 2 11 12 6.0 5 6 2 7 5 -5.0
Bouwbyctllffae 2 0 0 0 2 0.8 1 0 0 0 0 0. 1 T4 2 0 2 1.8
Wireonfdae 0 h 6 2 2 2.8 2 2 2 2 2.0 0 2 2 0. 0 0.8
Parulldae 36 i8 24 0 34 32.4 22 10 16 34 20 20.4 18 22 12 18 10 16.0
Icterldae 1] 0 1 1] 0 0.2 h 0 2 4 2 2.4 4 11 0 5 2 b4
Fringllltdnae & 20 10 12 8 10.8 10 4 14 7. 2 2 2 2 3.2
Untdentiffed 0 0 0 0 2 0.4 0 0 0 0 0 0.0 0 0 0 0 0.0
Total Birda 53 96 12 66 70 71.4 44 21 35 68 57 45.0 48 64 27 42 27 41.6

55



Table XII

Forest blrd population census
Permethrin control plot €-3 (hardwoods)
Larose Foreat, Ontarfio
May 27 - June 11, 1978

T Pre-spray Post-spriy, lat application Post-spray, 2nd application
Famlly H;; H;E }1;; H;?; 11;{ Datly .!tnlu! J“;" .llu]n: .In;:u June Datly Ju;‘w .Iu;;c Ju;l.- .ll.;'lje .Il]nlu.- Datly
o I3 7 31 o MheToram g sk 36 Y% T 38 3 ko s e, =——
Ardetdae 0 0 1 0.2 0 0 0 0 0 0.0 0 0 0 0 0 0.0
Acclpltridae 0 0 0 0 0 0.0 1] 0 0 0 0 0.0 1 0 0 0 0 0.2
Tetrnonldae 1 4 2 2.2 2 0 3 2 3 2.0 2 0 0 1 0 0.6
Columbidae 0 0 0 0 0 0.0 0 0 0 0 2 0.4 1 0 1] 0 0 0.2
'etdon 0 0 0 2 0.6 0 0 0 0 0 0.0 0 1 2 2 1 1.2
Tyvaunldae 6 6 a 6 5.6 6 10 9 4 6.4 2 4 i} 1 4 2.8
Corvidae 0 0 1 0 0.2 -1 0 0 0 2 0.6 0 0 0 1) 1 0.2
arldae 0 2 0 0 0 0.4 0 0 2 0 0 0.4 0 0 0 1] 0 T 0.0
Mimldae 2 2 0 4 0 1.6 4 6 4 4 4 4.4 5 5 4 ] 2 3.2
Turdtdoe 10 16 8 6 L] 9.6 5 4 2 4 8 4.6 i 4 B 3 [} 5.8
Vireonldae 1] 0 8 0 0 1.6 0 0 0 0 0 0.0 0 0 1] 0 1] 0.0
Parul tdae 30 41 41 26 3d 36.0 J1 50 26 32 30 33.8 40 28 32 24 26 0.0
Teteridae 0 2 0 pa 0 0.8 2 z 2 3 1 2.0 1 L 0 0 3 1.4
Fringtlltdne 2 6 & 4 3.8 5 0 5 2 2.8 6 2 3 2 10 h.6
Untdent{ fled 1 0 0 0 0 0.2 0 0- 0 0 0.0 0 0 0 0 0 0.0

52 61 62.8 53 17 42 59 56 57.4 64 41 52 13 55 50.2

-~
wv

Total Bivda 52 14
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Weather conditions throughout the early part of the day of the
two Permethrin applications served to restrict foraging bee flight
activity for at least two hours after the completion of each treatment.
A slight increase in adult bee mortality was recorded from colonies
located in the treated block after each application (Table XIII). Yo
comparable increase in mortality occurred to colonies in the untreated
control block after the first treatment but the increase in mortalit;
on the treated block after the second treatment was also observed on
the control block. Trends in pollen collection in the two areas were
remarkably similar and appear to be related to prevailing weather
conditions, with the severe depression in pollen collection on 5 June

and 8 June resulting from rainfall during these days (Figure 19, Table
1).

Hive weights did not change significantly over the immediate
post-treatment periods with average weight gains of 0.5 and 3.6 per cent
recorded for the treated and untreated control colonies respectively.
Weight gain and honey production into late summer was similar among
both groups of hives.

Non-target insects

The initial application of Permethrin resulted in an immediate
and substantial knockdown of insects from the various plant species
being monitored. The knockdown reached it's peak within the first 24
hours, declining rapidly to pre-treatment levels by day 3 (Figure 20).
The low recorded on 5 June resulted from the cool rainy weather
conditions which prevailed throughout the day. The second application
did not produce nearly as great an impact as that recorded following
the first treatment and the recovery trend parallels that recorded on
the untreated control block.

All sample areas (shrub or tree species) were affected by the
first application with the exception of the station where collecting
containers had been placed in open areas on the surface of a pond (Table
XIv).

The greatest impact occurred to the insect fauna infesting
Salix spp. where many species infesting the catkins were affected (Table
XV). Spruce budworm, Choristoneura fumijerana Clemens, were observed
spinning out of the trees shortly after the passage of the spray plane
and were the most abundant species collected from the collecting
containers placed under the spruce (Table XVI). Small increases in
knockdown of a variety of insect groups were recorded from flowering
Nannyberry and chockcherry in the treated block (Tables XVII and XVIII).

The sampling of non-target insect fauna was terminated on
11 June due to vandalism at some of the sample stations.
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Table XIII
Honey bee activity recorded on Permethrin treated*® and
untreated hives, Larose Forest, Ontario, 1978
(average of five colonies)

Treated block Untreated control block
Pollen Hive Pollen Hive
Adult bee collected weight  Adult bee collected weight
Date mortality (gm) (kg) mortality (gm) (kz)
May 27 4.6 155 - 6.4 1.0 -
28 3.6 2.8 -— 11.6 3.0 -
29 4.6 3.2 - 72 5.1 -
30 4.4 8.8 17.0 6.3 6.7 16.3
31 10.6 4.8 - 7.8 4.6 --
June 1 1.6 8.0 173 4.4 9l 17.0
2 3.0 2k 16.9 5.4 13.9 16.4
3 4.4 24.0 170 2.4 22.2 16.7
4 Poi2 23.9 17.3 4.8 22.1 16.4
5 1.2 0.0 16.9 2.4 0.0 16.8
6 11.0 26.6 16.9 12.8 26.2 16.1
7 5.2 35.1 16.6 78 36.0 16.3
8 1.0 0.0 16.6 2,2 0.0 16.3
9 4.6 27.8 - 6.0 31.1 -
10 —- - 16.4 -- - 16.3
11 2.0 29.2 -- 6.2 323 -
143 12.2 24.5 16.4 14.6 26.2 16.2
15 6.0 2743 16.4 13.6 30.1 16.4
18 7.4 44,1 1 7.4 39.1 7.1

¥Permethrin treatments were applied early in the mornings of 31 May and
6 June.
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Non-target dnsect knockdown in an open area over water
Larose Yorest, Ontario
29 May to 11 June, 1978

Number of days before or after
first
second
Permethrin treatment

Treated area

Araneida
Collembola
Hemoptera
Coleoptera
Diptera
Hymenoptera

Totals

Intreated area

Araneida
Collembola
Hemiptera
Coleoptera
Lepidoptera
biptera
llymenoptera

Totals

Table XIV

-8

=)
=7

+0
-6

+1

+2
—4

+3

+4

+5
=1

+6
+0

+7

+1

+8
=2

+9
+3

+11
+5

i
=~



Huomber of days before or after

first
vecond

Non=target insect knockdown from willow,
Larvose Forest, Unturlo
29 May to 11 June,

Permethr ln applicatlon

Treated area

Arane lda
Acarl
Collembola
Hemiptera
Homoptera
Coleoplera
Hecoplera
!,|‘|ll(|ti||l ©era
Dlptera
Hymenoptera

Uncreated area

Avane Lda
Acarl
Hemlptern
Homoptera
Coleoptera
Lepldoptera
Diptera
Nymenopler

Totals

Totrala

Table XV

-2
-8

-1
~7

40
-6

14
11
12

1978

2
4

Salia spp,

+3
-3

14
=2

s
-1

+0

10

17
11

U
+2

10

14

i1l
th

B~
L]



Table X\
Inseet knockdoun from whilte spruce, Preca glanca (Mocnch) Vous,
Larose Forest, Ontarilo
29 May to 11 June, 1974

Nuwber of days before or ofter
flrsr -2 -1 10 41 42 43 4 abh a6 17 4B 49
second -8 -7 =6 =5 =4 =3 =2 <1 40 11 42 )
Permetheln applleatlon

Mollusen —— e
Fhalanglda = 1 = . SEs  ETEs OEE gas LD gEa ELE kg
Avane bda 1 @ J = 1 I e |
Hemiplera - == - 3 == e aa - S wE 1 ==
Homoptera | s 1 S ZE B me e me e
Coleoptera v S | 3 4 —-= -= 1 - 2 1 - |
Leptdoptera
=fipruce budworm lovvae 1 - 24 14 14 4 1 5 2 == 2
=thery —_— - E| F T —— e
Dipterva = = 7 > Bl 1 - 1 1 4
Hymenoptern 2 3 - | 2 1 I - - -— - 4
Totals 7 7 29 &2 17 15 ! 2 g “ 3 1

dntveated area

Aranelda - 1 = 1 2 - — - | s W
Homoptera - 1 - B = men e s e e e |
Colenptera - 1 s | 1 1 v | QR TITR
Lepldopteras 2 1 - 1 1 1 ] == wl o= s |
Diptera S | 1 i 1 1 1 1 I == 1 1 J
Hymwenoptera 1 3 1 1 2 4 1 == = — — ==
Totals [ ) 4 £ 7 ] 4 J 1 3 1 5

A Houwe spruce budworm larvae,

9%



Table XVI1
Non-target insect knockdown from flowering Nannyberry, Viburnum lentago L.
Larose TForest, Ontario
29 May to 11 June, 1978

Number of days before or after

first =2 =1 40 41 42 43 +4 45 46 47 48 49
second -8 -7 -6 =5 =4 =3 -2 -1 40 +1 +2 43
Permethrin application
Treated area
Mollusca - = - - L o= o=e o=
Aranelda == =5 == = Lk == = o= = omm s me
Collembola S B e e B e
Homoptera - —- - - 8 —-—= = -- I = e e ]
Coleoptera — = = == 4 =t ) 1 1
Lepidoptera S 4 B s o omen s Gam e e e
Diptera - 1 6 1 1 - - - 1 1 4 -
Hymenoptera —_— - e T T T p)
Totals 0 1 140- 19 6 0 0 1; 4 1 5 4
Untreated area

Aranelda 1 - 2 1 - 1 L &= == =— == ==
Acari == X = o= omm o= omm omm mm mr e e
Hemiptera —_— —— -_— - L = s e e i == 2
Coleoptera 6 2 3 - 2 1l == - - I == I
Lepidoptera —— —— m= e =e oo 1 == 9 o= oy ]
Diptera == == el 1 I 2 L — = 1 2
Hymenoptera - 5 = 2 2 4 ] —— e — )
Totals 7 8 5 4 6 6 5 1 2 2 1 11

+:101



Number of days before or after

first
second

Permethrin application

Treated area

Aranelda
Plecoptera
Psocoptrera
Hemiptera
Coleoptera
Lepidoptera
Diptera
Hymenoptera

Totals

Table XVIT1

Non-target Insect knockdown from flowering chokecherry, Prunus virginiana
Larose lForest, Ontario

29 May to 11 June, 1978

-2

6

No suitable untreated

10

+0

15

+1

4

A

area

+3

available.

+4
-2

+5

+6
+0

+7
+1

+8
+2

19
+3

4

+11
+5
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L]
-4
L)

mall mammals

A total of 879 trap-nights resulted in the capture of 41 small
nammals representing eight species on the treated block and 957 trap-
nights produced 87 small mammals representing five species on the
untreated controcl block (Table XIX).

In the trsated block, the woodland jumping mouse, Ngpaeczapus
instgnis (Miller), was the species most commonly trapped with 13
specimens, followed by the white-footed mouse, Peromiscus leucopus
(Rafinesque), with 7 specimens and the red-back vole, Clethrionomys
gappert (Vigors) with 6. Two species of the shrews, the common shrew,
Sorex cinereus Kerr and the short-tailed shrew, 3larira drevicauda
(Say) were also trapped with five specimens of =ach collected. Other
small mammals trapped were the eastern chipmunk, Tamias siriatus
Linnaeus, the meadow vole, ¥icrotus pennsylvanicus (Ord) and the
meadow jumping mouse, Zarus hudsonius (Zimmerman).

Only five species were collected on the untreated block with
the common shrew the most common species with 59 specimens followed by
the short-tailed shrew with 24 specimens. Other species trapped were
the eastern chipmunk, the red-backed vole and the meadow jumping mouse.

Approximately 22% of all the animals collected on the treated
block were "young of the vear'" as compared to 60% in the untreated
control. Sixtv-one per cent of the adult females trapped on the
treated area were in breeding condition (either pregnant or contained
placental scars from a recent litter) and fifty-eight per cent of the
adult females on the untreated control block were in breeding condition.



Table X1X

Populatfon structure and reproductlion of swall wanual
complex on Permethrin treated and untreated control bhlocks
Larose forest experimental area
July, 1978

wil es females
adulry s
apecies - I:l_lj'l_' total total
sub- total sub not with )
adult ) placental females  anlwmals
adult males adule preguant embiryos -
Bears
UNTREATED CONTROL BLOCK
5. clnereas 7 9 16 31 4 k| 1 19 59
. brevicawla 5 3 H ] 3 2 3 16 24
T. striatus 1] 0 0 0 0 1 0 | 1
C. pgappert 0 1 1 0 0 - 4] V] 0 |
Z. hudsonlus 1 0 1 1 ] 1] 0 1 2
Totuls 11 11 26 L) ! 0 4 57 a7
TREATED BLOCK
5. elnereus 4] 1 1 3 1 0 0 h 5
b, brevicauda 1 0 1 2 0 1 1 4 5
T. striatus o 0 [i] 1 (1] 1] 0 1 1
. lewcopus 0 6 b 1 1] 0 0 | 7
C. papperd 0 2 2 0 0 3 1 4 6
M. peansylvanlcus 1] 1 1 0 0 0 0 0 1
Z. hudsonlug 8] 1 1 [§] 1 0 1 2 3
N. fusignls [’} ) 3 1 5 1 ] 10 13
Totals | 14 15 a 7 5 [ 20 41



DISCUSSION
Spray <eposit

The quantity of emitted spray products reaching deposit
samplers placed at ground level in the three forest types demonstrate
the screening effects of the overhead forest canopy present, In the
open plantation plot, the small size of the trees and lack of overstory
permitted a fairly large proportion of the emitted spray products to
reach the forest floor. Deciduous foliage appeared to have the greatest
screening effect as the deposit measured at ground level was lower on
this plot than on any other after both applications. By monitoring the
various levels of exposure to the insecticide during foraging, nesting
and perching activities, the potential for identifying possible
selective effects of the insecticide on specific components of the
avifauna is maximized.

ngseeticide residues

The results from foliage residue analvses demonstrate that
deciduous foliage collectad considerably more insecticide than conifer-
ous foliage in the treated areas, as was suggested by its greater effects
in screening out the quantity of spray products deposited on the forest
floor. The short duration of the sampling period was not sufficient
to demonstrate breakdown and disappearance of Permethrin residues in
foliage. Permethrin residues found in soil from all the treated plots
were considerably lower than the levels found in foliage.

Relatively small amounts of Permethrin were found in pollen
collected by domestic honey bees, with the exception of one very high
residue (5.21 ppm) found in pollen from the treated colonies one week
after the second application. This result is very difficult to explain
and may be due to contamination of the sample during sampling or
analysis.

Another possible explanation for it would be the bees finding
and utilizing a source of pollen on this day wnich was highly con-
taminated with Permethrin for some unknown reason.

S o

Forest birds

Forest dwelling birds occupying ecological niches in thrae
different forest habitats were not atffected by two applications of
Permethrin applied at the emitted dosage rate of 17.5 g AI/ha. Foraging
and singing activity patterns of the various species residing on plots
established in the three forest habitats in both the treated and
untreated blocks zre relatively similar with some short-lasting (single
day) variations. The apparent reduction in activity which occurred on
the treated hardwoods plot (T-3) between 31 May (prior to spraying) and



3 June (3 days after spraying) resulted from the sporatic activity of
species foraging on the fringe of adjacent mixwoods and coniferous
stands, Irregular activity patterns which occurred following the

second application appear to be related to a general decline in breeding
activity (with an accompanying decline in vocal defence of territories).
Most nesting territories (excepting for some lying along plot boundaries)
remained occupied throughout the program.

ges

%5
3

Eorey

Adverse weather conditions prevented flight activity until well
after the completion of each application resulting in dissipation of the
spray cloud and the drying of spray droplets which greatly reduced the
hazard to foraging bees. The similarity in trends in pollen collection,
weight gain and honey production between the treated and untreated
control colonies show that the Permethrin treatments did not signifi-
cantly effect the vitality of the treated colonies.

Non-target insects (terresirial)

A significant knockdown and mortality of non-target insect

species was recorded following the initial application. Mosquitoes

and biting flies virtually disappeared from the treated block. Butter-
flies, moths and bumblebees were observed in stress immediately follow-
ing the treatment. The very cold weather conditions prevailing during
the second applications may have served to restrict insect movement
until well after the spray cloud had dissipated and the droplets of
formulated material had dried, limiting the extent of direct contact
with the insecticide so little knockdown and mortality occurred.

The rather massive impact of the initial application upon the
various insect fauna did not appear to have affected certain bird
species such as the flycatchers which take a large portion of their
food on the wing or warblers which forage throughout forest canopy for
their food.

-,

Small mammals

Approximately the same percentage of adult female animals in
breeding condition were trapped from both the untreated control (538%)
as the Permethrin treated block (60%) but there is a wide discrepancy
in numbers of ''voung of the year'" taken from the two blocks. Sixty
per cent of the total small mammals trapped on the untreated control
block were young of the year as compared to only 21 per cent for the
treated block, This difference in age class structure is directly
related to the species complex encountered on the two blocks. The
greatest number of specimens and numbers of young animals on the
untreated block were confined to the two shrew species encountered in



the sample, while the proportion of shrews in the sample taken frem the
treated block was much lower, resulting in z very low number of ''voung
of the year" being trapped. Since the proportion of young of the year
among the two shrew species from the two blocks was almost identical
(61.4% on the untreated control and 60% on the treated block), there

is no indication of an effect of the Permethrin treatment on shrew
mammal reproduction.

Aquatic amphibia were observed throughout the programme and
no mortality was observed in ponds or water filled ditches in the
treated block.

CONCLUSIONS

Data generated by the 1978 Larose forest experimental aerial
applications of Permethrin to a forest ecosystem indicate that the two
treatments of 17.5 g AI of insecticide emitted as z formulated spray
at 1.46 2/ha within a six day interval presented no immediate short-
term impact to non-insect terrestrial fauna. Forest birds, small
mammals and amphibia were not harmed by either application. Substantial
knockdown and mortality occurred to the terrestrial insect fauna
inhabitating various shrub and tree species. The biting fly and
mosquitoe complex was virtually eliminated from the treated block
following the initial application. Honeybee colonies were only slightly
affected as weather conditions prevailing at the time of each treatment
prevented foraging activity well into the day when the spray cloud had
dissipated and the droplets of spray materials had dried, thus presenting
lictle danger to foraging bees.
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APPENDIX

Forest bird population census
on Permethrin treated and un-
treated control plots, Larose
Forest, Ontario.

May - June 1978



Table A-1

Foreat hird population ceanun
ermethedn contral plot €-1 (noftwooids)
Latone Forent, Onteaclo
Hay 27 = June 11, 1978

Tre-spray " Tost- ﬂI!I.U._lEE_EEiT_I_E

t-spray, 2nd app

—iiay Hay MNay May Nay June  Juae  June  June June . June June June June
i H ]
b pas Ca a0 2y o o M T T Ty e e 0V 1 8 9 10

o = e T T W Wi B Y WA DN DO . DU | S ST VI 7 M L 0N Tl
Avdelilae Great Mlue lecon 0 0 0 0 0 0.0 0 0 0 0 1 0.2 0 0 0 0 0 0.0
: Amerlcan Bittern 2 1 ] 1 0o 0.8 ] 0 0 0 0 0.0 0 4] 0 0 0 a.n
Acelpltrbdae Hatah Hauk 0 0 0 0 0 0.0 0 (PR | 0 ] 0.2 0 0 1] ] ] n.n
ConlumliLdae Houendng Dove 0 0 0 0 0 0.0 1] 0 0 0 4] 0.0 1] i} L] 0 ? 0.4
Trocht] Lilae Ruby-throated Numminglind 0. 1] | Gt 1 4] 0.2 1] 0 1 1] u 0.2 ] o 0 0 1] 0.0
Fictdae Coman Flicker n 0 o 0 1 0.2 i} 1 [}] ] 2 0.6 0 0 ] (1] 0 0.2
Tyronnbdae Eantern Klnghled 0 0 ] 0 0 0.6 0, 0 0 0 0.0 0 ] 0 0 0 0.0
Great Crented Flycatcher 2 0 4 [i] 2 1.6 Y] 0 0 0 0 0.0 4] 1} 0 0 0 0.0
Lantern I'hoche : 6 6 1) L] 6 1.8 B B 7 4 1] 1.0 2 4 [ 7 (1 LN
Lenat Flycatcher 0 0 0 0 0 0.0 0 0 1] 2 0 0.4 ] 1] 0 0 0 0.0
Fastern Hood Pewee 0 o 0 0o _ 4 0.8 0 4 2 o 2 1.6 2 0 0 0 0 0.4
Hivumdintdae Tree Swallow o n 1 o 0 0.2 0 0 1] 1] 0 0.0 0 V] 1 u 1] 0.2
Corvlidine Dlue Jay (1] ] (1] (1] 0 0.0 0 1] 1 0 0 0.2 2 (1] 1] 0 1] 0.5
Commann Crou 1 0 n 0 1 0.4 0 0 0 r ] n 0.4 1 0 1] 2 ] (L
oy Lilone Rlack-copped Chickadee i) 1] L) 0 0 0.8 o ] 1] 1] 0 0n.o 0 ] ] 2 ? u.h
Himldne Cntbird 1] 2 ? 4 & 2.4 2 2 4 h 4 3.2 2 [ 4 2 A b
Tudbdae Veery 4 4] 1 0 0 1.4 7 0 2 1 0 1.0 5 ] ] ] ) I.h
Pavul Ldae Nock-and-whilte Warbler 0 0 0 0 0 0.0 ] 1 0 0 o 0.4 0 0 0 0 0 0.
tashville Harhler 0 b 0 0 0 0.4 0 2 2 ‘o 6 2.0 ] 0 0 0 4 0.
Yelloe Mathler 13 16 19 15 221 11.0 14 20 18 8 25 1.0 18 12 21 14 n (s
Hagnolin Warthler 1 A 8 6 & 4.3 6 2 1 2 0 1.4 ] 2 ] (1] ? 2.4
Mack-throated Blue Wathlec 0 0 2 2 2 1.2 0 0 0 0 0 0.0 -0 0 [i] 0 1] [TN1]
Yellov-rumped Warbler Q 0 Q0 1} 0, 0.0 0 (1] 1] 2 g 0.4 1] 1] 0 ] ] 0.0
Chentnut-afded Harbler 0 2 2 0 0 0.8 2 0 0 ] 1.0 8 L 1l 2 o L4
Ovenbrd 0 0 1 0 0 0.4 4 72 2 0 1] 1.6 4 0 2 0 0 1.2
Monrntug Warbler 1] 0 0 o 0 0.0 0 o 0 1] 0.4 0 0 0 0 0 0.0
Yellowthroat 18 14 .19 30 1) 18.8 18 17 9 22 1 15.2 il 16 15 1 15 12.12
American Redatart 0 [i] 1] 0 0 0.0 i} 1 0 o ] U4 0 1 0 1] (4] 0.4
Ieterlilne fed-winged Blackbtnd (] 6 6 & 10 6.8 L} 0 1] ] 9 4.2 6 4 9 1 [ 5.1
naltimore Orlnle 0 i} 1 1 4 1.6 0 4 0 0 0 0.8 ] 0 2 V] 1] 0.4
Cowmnn Grackle 1 0 0 0 0 0.2 0 i} 0 0 0 0.0 0 0 [i] 0 1] 0.0
feovn-hesded Coubiled 2 ] 5 0 & 2.6 ] 5 6 &L B 6.2 10 8 5 4 1 1.4
Fringliltdae Nase-breaated Gronbeak 0 4 [ A 1 1.2 6 0 o a a 1.2 4 a 1 (4] 1 1.4
Awerbean Goldfloch 2 0 0 0 L] 1.2 1 6 5 0 0 2.4 0 0 0 1] ] 0.0
Wilte-thranted Sparrov 0 0 4 0 0 0.8 0 2 2 0 0 0.8 ? 2 0 i} 7 | B
Swnmp Sparrov 0 8 4 & 6 8.8 14 1] 10 10 1 10.8 1 10 11 16 15 1.6
Song Sparrov 4 0 6 1] 0 2.0 2 0 0 2 0 0.8 7 0 a 1] ? 2.4
tbdent 1T led Speclen (4] [}] 0 n--0 0.0 2 2 L] 1] 1 1.2 2 2 1] ] (1} n.a
Tntal Mleda ns 65 116 A2 91 A@J.m 95 94 14 19 LL3 ns.2 10 12 L L9 10% 1.6



Table A-TI

Forest bird population census
Permethrin treatment plot T=1 (open plantation)
Larose Forest, Ontarlo
Hay 27 = June 11, 1978

== N Pre-spray Pout-spray, lat appllication Post-aprav, Tl np[-llraug_g__:_
: Hay HMay Hay Hoy May June  June  June June June June  June  June  June  June
Family Sprefes _ 27 78 29 30 11 ;’:i’" 1 2 3 4 6 :\':'_” 1 B 9 10 11 :‘:'_"

R B T S 5 SR ¥ R & W T S L S U & SN § R L N =3
Ardeldar Amcrlean Rlttern Y] 0 0 i} 0.0 0 0 1] 2 0.4 0 v 0 i u 0.0
Tetvaonldoe Rulfed Groune 1 1 0 1 ] 0.6 0 ] 1] i} 0.0 i} 0 u 0 0.0
Senlopacidag hmer Lean Homloock 0 0 0 0 0 0.0 0 0 0 0 1 0.2 0 [t] 0 a 0 n.n
Colusds Ldae Howtndng Dove 1 0 2 L 0o 1.8 ] 0 ? [3 7 2.0 4 1] 1 & 2 2.6
Caprlmul ptdne Whlp=poor-will o 0 0 0 2 0.4 0 0 0 0 6 1.2 0 0 1] 0 0 0.0
Common Wghthawk 0 0 0 L] 3 0.6 0 0 0 1] 2 0.4 0 1] 0 0 0 0.0
Pleldae Common Fllcker 4 0 1 0 4 1.8 0 1 2 & ] 1.6 2 1 1 1 1 1.8
Tyraunldar Enntern Kingbted (4] 0 2 1] (1] 0.4 1] 0 1] 1 0 0.2 1] (1] 0 0 (1] n.n
Great Cremted Flycatcher 4 1] 2 0 2 1.6 0 2 o ] 1 1.4 [1] (1] 1] 3 (1] 0.6
Eaatern Phoebe 2 2 6 6 & L0 4 2 L] 2 a ).2 2 4 1] i i 2.8
Eastern Wood Pevee 2 2 2 1] 0 1.2 L] 0 1 4 0 1.2 0 0 0 3] 1] 0.0
W rundintdae Tree Sunllou 0 0 0 2 o 0.4 0 0 0 0 i} (.0 0 0 0 0 0 0n.n
Corvidae Blue Jday 3 1 1 5 o 1:1 2 i ] o ] 2.2 L3 & 2 o & 1.2
Common Crow a 1 (1] 1 o 0.4 o 0 a 0 0 0.0 (i} 1] 1] ] 1] u.n
Faa fdac Mlack-enpped Chickodee 1] [}] 0 0 0 0.0 2 0 ] 2 o 0.8 2 1] 1] 2 1.2
Stee bdae Wilte - hiwnanted Huthatch (1] 1] n 0 2 0.4 ] 1] 0 (1] (1] .0 (1] 1] [4] 1] 1] n.n
Tutdldar » Amerlenn Robin 0 0 1 5 9 J | 11 1] 6 & Lo [i] 6 1 4 5 L
Vood Thrusl 1 0 2 0 2 0 0 0 0 0 o 0.0 0 1] 0 0 (U N
Hermit Thruah 2 0 2 0 2 A | a 0 0 1] o 0.0 ] 1] ? 0 o 0.t
Veery 0 2 0 & . 1.6 o A 1] 7 3 h.2 2 4 2 : ] n 1.1
Nowhiye L3 Ldae  Cedar Wanwing 0 1] 0 0 0 0.0 0 1 0 [} i} 0.2 2 & [l o 1} [
Viveantdae Solttary Vireo 0 0 0 o 0 0.0 0 0 0 (] 0 0.0 ] u i} 0 2 0.4
Ned-eyed Vireo 4] ] 0 ] 0 0.0 0 0 V] ] ] 0.0 0 4 1] 1] (4] o.n
Varhltng Vireo (i} 0 0 (1] o 0.0 i} a 0 0 [} 0.0 1] 0 2 0 2 0.8
Favulldoe Nlack=nnd=ulilite HWathler 0 1 0 ] 0 0.4 0 0 i} 1 0 0.2 0 1] 0 2 0 0.4
Hanhiwille Warhler 12 14 12 20 6 12.0 o 1n 12 8 10 9.6 6 12 3 6 1 1.4

(Contc'd)



Table A-11 (Concl)

Pre-spray Post-spray, lst application ’—_I'g;:!-:!]!!ftl'_!!ﬂ_ilrgllr itlon
= . May MHay May Hay Hay June June June Juné  June June  June  June  June  June :
Family Speclen 21 2829 30 9 ‘:::lr -1 2 3 4 l;:llr 7 8 g 10 L ’[:ll.ly

o 4 -3 -1 -1 -0 31 42 43 ik 46 e T S D A T
Parultdne Yellow Warbler 4 2 0 § o 2.0 0 0 0 (1] 0 0.0 0 0 0 0 1] 0.0
(ot *d) Mapnolla Warbler 0 0 0 0 2 0.4 1] ] ] ] 4 0.8 0 0 0 0 ] 0.0
Yellow-rumped Warhler 0 2 0 o 0 0.4 1] 0 0 0 0 0.0 0 0 [{] 0 0 0.0

Chestout-atded Harbler 0 0 0 0 0 0.0 (] 0 0 2 0 0.4 0 ] 0 0 0 n.n

venb fed ;] 4 B 4 B 6.4 8 4 8 -] 2 6.0 12 4 & a [ 6. A

Monening Warbler 0 0 o -0 0 0.0 2 0 0 1] 0 0.4 2 0 (1] 0 0 0.4

Common Yellovihroat 0 4 0 0 0 0.8 0 n 0 2 & | 2 13 0 & & 2.R

Letertdae Redulnged Nlackhtcd 0 0 0 0 0 0.0 0 0 0 2 0 0.4 [ 2 o 1 1 1.0
Baltimore Orlole 2 (] 2 0 0 0.8 ] 2 0 0 0 0.4 0 0 0 u ? 0.4

Commun Grackle 0 0 0 0 0 0.0 0 0 0 0 0 0.0 0 0 1 0 0 0.2

Arown-headed Coublcd 8 2 L] 7 2 5.4 11 & 4 8 4 6.2 12 8 6 8 1" 9.0

Thranpldae Seatlet Tannger 0 0 0 0 0o 0.0 0 4] 0 0 o 0.0 n 0 4 0 0 0.n
Fringl il dae Noae-hreasted Gronbeak 2 T 4 [1] 7 1.0 [ 0 2 2 ] 2.0 A 2 2 &4 1 2.0
Forple Flach (1] (1] ? 0 L] 1.2 0 0 1] ] i 0.8 0 2 1] (] 0 0.4

Amer lean Goaldfloch 1 0 0 1 0 0.4 6 0 0 i} 1 1.4 4] 0 0 0 1 0.2

Natk-eyed Junco o 0 0 o 0 0.0 1 0 0 0 0 0.2 0 0 0 1] 0 o.n

Chipping Sparrow 0 0 0 0 0 0.0 0 2 & 2 0 1.6 & 4 ? 0 ? 1.4

White-thronted Sparrow 11 5 1 8 14 10.2 8 & 6 4 12 6.8 6 7 6 13 & 5.4

U b lent 01 Led n 0 0 o 0 0.0 ] 0 0 0 ] 0.0 0 0 0 2 1] 0.4
Toral Nlrds 12 &7 68 iz 70 65.8 59 55 42 BO 16 62.4 "% 12 51 61 6} 6h. 7



Table A-111

Forest bltd populatlon cenaus
Permetheln treatment ‘plot T-2 (soltvood forest)
lLarose Foreet, Ontarlo
Hay 27 - Juue 11, 1978

i Pre-apray Pout-apray, Ist opplication I'u.'.l'.-npr.-ny_."g!‘_ﬁ applicatfon-
Hay May Hay Hay Hay June  June  June June June June  June June June June
= 1 hatll
Family Spectes 27 28 29 30 31 ::“" S5 2 3 4 6 L::" 7 ) 9 10 11 ::' y
I T S S Db § S D & N T W T . [T I D ¢ :
Ardeldne Amerlcan Bittern ] 0 o i} 0 0.0 i} o 1] 0 ] 0.0 (i} 1 0 0 o 0.2
Anottdae | Hallavd 0 o 1] 0 0 0.0 0 0 1 1] 0.2 1] 0 0 0 [§] 0.0
Acclplteidae GCanhavk 0 0 1 o 1] 0.2 1] 0 0 ] 0.0 1] 0 ] 0 0 0.0
Tettaontdae Buffed Groune 0 : | 0 0 o 0.2 0 ] 0 1] (1] 0.0 1] 0 1] 0 1] 0.0
M detfdae Ktlldeer 0 0 (V] 1 0 0.2 0 0 1] ] 1] o.n 0 1] 0 0 1] 0.0
Scolepactdne American Hoodcock [{] 0 3 ] o 0.6 i} 0 ] (1] 0.0 0 o 0 0 0 0.0
Colunlildae Hourning Dove ‘0 V] 1] 2 2 0.8 U] 4] o 2 0.4 & 2 0 1.6
Pleldae Comman Flicker 1+ 2 0 0 0 0.6 0 0 0 1] 1} 0.0 7 0 u 0 0 0.4
Haley Hundpecker 0 o 0 0 ] o.u 0 ] 0 0 1] 0.0 0 0 1] 2 1] 0.4
Tyrannldae Great Crested Flycatcher 8 0 1 4 2 1.2 0 0 4 0 0 0.8 0 (i} 0 (i} 2 0.4
Enastern Phoebe 0 0 0 0 0 0.0 0 L] 0 0 o 0.8 0 o 0 V] 0 0.0
Eautern Wool Pevere 0 0 1] 0 0 0.0 0 0 2 ] (1] 0.4 (i} o 0 0 2 0.4
s intdae Tree Suallow 0 1] 0 o 0 0.0 o 0 U] & ] 0.8 0 0 o i} 0 0.0
Copvidae Blue Jday b | 7 4 ;| ] A0 0 A 1 6 ] 2.2 4 f 1] 1 o 2.2
Common Crow [\] 0 0 0 (1] 0.0 (1] ] 1] 0 ] 0.6 1 0 1] 0 0 0.2
Partidae Nlack=-copped Clilckades ? 0 1 & 2 2.2 0 0 0 ] U 0.0 o 0 1] [{] 0.0
Slettdae Bed-brennted Nuthateh A a 0 1 1] 1] (1] ] 0 0.0 u 0 0 4] Y] 0.0
Certhit ldar Brown Creeper 0 0 0 0 1] 0.0 0 0 ] ] ] 0.0 0 | [l 2 0 U4
Hlatdae Brown Thrasher ] 0 ] 0 V] 0.0 i) 1] ] 0 u u.0 1] 2 ] ‘o 1] 0.4
Catbinrd 0 0 0 n 0 0.0 4] 2 1] U} 0 0.4 1] 1] 0 v 0 0.0
e d Ldae American Robin ] 7 0 4 12 4.6 u 2 4 4 & 4. B 8 u ] 6 b 5.6
Wood Thrush 2 0 0 2 8 1.4 6 0 4 6 10 5.2 i 2 4 2 1 1.2
Hegmtt Thrush i} 0 0 o 0 0.0 [i] 0 0 0 0 0.0 2 a 0 u 1] 0.4
Veery 1 2 4 9 i} 4.8 1] 1 0 1 1 1.6 2 8 1 2 2 1.0
Sylvitdae Colden-crowned Kinglet L] 0 -2 6 6 hd & 2 0 1 4 bk L} -0 ? 8 0 1.6
Bosbycil] {dne Cedar WHonwling n 0 0 0 n 0.0, 4] 0 ] 0.2 o 4 1 i} ] 2.2

(Cont'd)



Family

Pre-apray

Table A-ITI (Concly

Poat-spray, Isg_glljlllﬂlt_!-t_vg!_

Post-sprav, 2nd application

Viceontdae

Favul Ldone

leteridoe

Thrauptdae

Fringiliidae

Unldent Lied Specles

Tatal Nirda

May Hay Hay May Hay June June June Juve  June o, June  June  June  June  June patl
Spexita 22 28 29 30 n MM 4 2 3 4 6 Delly: 7 & 910 g1 .0

T B TR W e N G DRSS T TR T e, | I - ¥ e 45 :

fled-eyed Vireo n 0 0 1] 1] 0.0 1] (1] 0 0 0 0.0 0 ] 2 0 n 0.4
Tewnenser Wathler ‘ 6 0 4 2 2 2.8 0 0 2 0 4 1.2 2 2 2 u- ] 1.2
Hashwille Worhler f 6 2 A 6 6.0 8 4 0 10 [ 5.6 4 4 2 2 2 2.8
Parnla Harhler 0 L] 2 0 0 0.4 0 0 0 0 0 0.0 0 ] 0 0 0 0.0
Yellow Warhler 0 0 0 0 0 0.0 0 5 0 o ] 0.8 ] 2 0 0 0 0.4
Mapnoella Horbiler 0 0 ] 0 o 0.0 ¥ - 2 0 0 0 0.8 0 ] ] ] 1] a.0
Cape Hay Warbler 1] 0 0 2 0 0.4 0 a 1] [4] n 0.0 1] (] o 0 0 0.0
Yellow-rumped Warbler 0 0 0 2 ] 0.4 2 0 0 o ] 0.4 ] 0 o ] n 0.0
Bloph-thoonted Sran H2* ¢ ¢ & @ 0.8 0. 0 0 0o o 00 o0 0 o o o 0.0
Alackburnian Warbler 1] 0 0 0 0 0.0 0 2 0 0 0 0.4 1] 2 0 0 0 0.4
Chestout-alded Harbler 0 1] 0 0 L] . 0.0 1] 2 1] 0 0 0.4 0 ] 0 (1] 1] 0.0
Hay-bireasted Wathler 2 4 2 0 0 1.6 0 0 0 o0 0 0.0 0 2 1] [} 0 0.4
Oventiled B 10 § 12 a B.4 8 2 12 2] B 1.6 ] 10 4 8 6 1.2
Howrnlng Warbler 2 Li] 0 2 o 0.8 o V] 0 o t] 0.0 0 o 4] 2 o 0.4
Common Yellowthroat 2 0 10 2 4 3.6 0 6 2 0 4 2.4 0 a 4 0 0 2.4
Canada Wathler 2 0 0 0 0 0.4 0 1] (4] 0 0 0.0 4 0 0 2 2 1.6
Amerlcan Redstart 4 0 0 ] 0 0.8 0 o 0 o ] 0.0 0 o V] o 0o 0.0
Redwilnged Blackhind 1] 0 0o 0 0 0.0 1 0 0 1] [ 0.2 0 0 0 1] 1 0.4
Baltimore Oriole 2 0 0 2 i} 0.8 ? 0 2 (1] 0 0.8 0 0 0 i} 0 0.0
Cowmun Grackle 0 0 0 1] 0 0.0 0 0 2 0 0 0.4 1 0 1] 0 0 0.4
Brown-hended Coubted ([ A 2 6 0 3.6 & - 2 2 2 2.0 ?- 2 0 2 T, 3.6
Scarlet Tanager o 2 0 0 0 0.4 0 ] 0 2 ] 0.4 0 [i] [§] 0 0 0.0
Rose-hrensted Crosbeak 5 0 4 0 0 1.8 o 2 o o 2 0.8 0 8 2 1} 0 2.0
Purple; Finch 0 /] (1] 2 1] 0.4 0 ] ] 0 0 0.0 0 ] 0 [1] ] 0.0
Amerrdean Goldl tnch 1 ] 0 ] o0 0.2 ] 0 o 0 u 0.0 0 ] 0 o 0 0.0
Datk-eyed Junco 0 0 0 o 0 0.0 0 6 0 0 o 1.2 [ 0 1] 0 0 0.0
Whilte-throated Sparrow 6 2 0 6 4 3.6 0 0 4 4 4 1.4 2 4 0 2 4 2.4
Swawp Sparrow u 0 2 0 0 0.4 0 0 0 o 0 n.o 0 i} 0 o 0 n.o
2 0 0 0 0 0.4 n 0 4] 0 2 0.4 0 o 0 0 0 0.0

a7 W1 51 A5 67 67.4 41 49 42 59 A 51.0 fid 12 41 41 11 S0.8



Table A-1IV

Foreat Licd population census
Perwethrin control plot €-2 {(softwood forest)
Laroae Vorest, Ontarlo
Hay 27 = June 11, 1978

. _ Pre-apray —__ Tout-upray, Iat application Pout-apray, 2od applicatfon
; Hay May May Hay May June  June  June  June  June June  June  Juae  June  June
Fomlly Speclen o 29 30 3L :l:lly i 2 3 4 & ::lly 18 .9 10 11 ‘[‘)nlly B

o Y e ey e i S B ¢ Sy e ¢ e |4 T ERi RS R | S - S

Tetraonldae Fulfed Groune 4] 0 1 o. o 0.2 1] u o0 ] 0.0 i} 0 0 1] 1] 0.0
Metdae Common Fllcker ] 0 0 0 0 0.0 2 0 (1} 0 0 0.4 0 2 o 0 0 0.4
Hatry Woodpecker 0 0 0 0 0 0.0 ] 2 0 0 0 0.4 0 0 4] 0 0 0.0

Tyranntdae Great Created Flyeatcher 0 0 0 4 Z 1.2 0 2 0 ] 0 0.4 u ] 4] o 0 0.0
Enatern I'hoche 2 2 2 0 0 1.2 0 L] 2 2 4 1.6 2 6 4 2 4 1.6

Corvidae Blue Jday 1 0 4 i ] k] 2.2 b 0 4 0 2 1.8 2 4 2 1 1.0
Common Crow 0 [i] 4 0 1 1.0 1 2 o 1 {] 0.8 (] [{] 0 0 0 u.0

Favidae Black-capped Chickadee 0 o ] 2 ] 0.4 0 o 0 0 2 0.4 o 0 ] ] 0 0.0
Turdidae Amerlcan Rubin 6 4 2 5 4 4.2 | 0 2 1 2 2.8 4 0 5 2 2 1.6
Hood Thrush 0 u 0 0 2 0.4 0 ] 2 2 0 1.6 4] 0 U 0 o u.0

Heemlt Thrush 2 0 0 0 0 0.4 [ 2 0 o 0 0.4 0 ] 0 0 ] 0,0

Veery 1 4 2 5 i J.0 4 0 6 L] 4 3.6 4 [ 1 4 h] 4.0

Sylvitdae Golden-crouned Kinglet 6 2 2 L] 4 1.6 6 2 2 2 & 3.2 10 2 7 2 6 Ak
Howhyct 11 ldae '.:l:l|.i.\f Haxuwing o 1] 1] ] L] 0.0 o (1] 0 0 2 0.4 0 2 b 0 0 1.0
Facalidae Tennesaee Wathler 4 o 0 0 0 0.8 0 2 0 0 [} a4 0 1l 0 (1] 0 u.n
Nashville Wotbler 18 0 16 14 10 11.6 10 2 12 [3 10 ] 8 B 6 4 o 6.8

Yellow Harbhiler ] 2 2 0 2 1.2 12 0 2 8 a 6.0 12 2 L) 2 4 4.8

"Hagnalla Warhler 10 6 2 14 4 1.2 12 Y] 4 2 4 W & 6 0 1 o 2 2.0

Cope Hay Watbler 1] ] 2 0 0 0.4 o o 1] 0 u 0.0 [} o o ] ] 0.0

Yellow-rumped Warbler 0 a 0 6 i} 1.2 0 [} i} 0 0 0.0 i} o0 i} o 0.4

Chestnut-wlded Warbler ] 2 4 (i} 2 1.6 2 0 2 0 2 pi2 0 & 1] [3 & 1.8

Buy-hreasted Warliler 2 0 2 2 0 1.2 0 2 2 0 0 0.8 0 2 0 0 0 0.4

Blackpoll Warbler 1] 0 0 0 V] 0.0 0 2 L] 0 0 0.4 0 0 0 1] 0 u.n

Fione Warhler 0 0 (1] V] 0 0.0 0 2 ] 0 0 0.4 0 1] 1] 0 1] 0.0

Uvenbled 0 0 2 2 2 } 55 0 & 2 0 0 1.2 2 1] 0 0 1] 0.4

Cowmon Yel lowthroat U [i] 0 10 il A 0 0 2 0 a 2.0 2 2 ] 2 1] 1.8

Canmln Harbler 0 ] 0 0 0 0.0 0 ] 0 0 0 0.0 0 0 i} i} 2 0.4

Amerlcan Redutort 0 0 0 2 0 0.4 0 4] 0 0 2 0.4 0 0 0 0 [i] 0.0

letertdae Redwlnged fluckbisd 0 0 0 0 0 0.0 0 ] 0 1] V] 0.0 1 1] ] 1] 1 0.4
Copemon Grackle 0 o ] 0 0 0.0 0 1] o o 1 0.2 o o 0 ] 0 0.0

Broun-headed Coubiled 0 (1] 2 3 1 1.4 2 ] (1] 1] 4 2.8 13 4 4 13 8 1.0

Fringlllidoe Home-brennted Croashenk 0 0 4 0 4 1.6 0 4 1] [}] (/] 0.8 0 2 2 0 1 1.0
Purple Flonch 0 0 L] 0 o 0.0 o 0 1 0 2 0.6 0 2 4 0 0 1.2

Amerlcan Gold[inch 1 0 0 o 2 0.6 0 0 0 0 0 0.0 0 0 4 2 1 1.4

Chilpplog Sparcow ? 10 6 4 6 5.6 8 2 2 4 2 1.6 8 6 [ 6 10 1.2

Wlhilte-thronted Sparrow 12 2 4 12 2 6.4 ] 4 6 4 [i] 4.4 4 2 a 2 3 3.8

Swamp Sparvow L] 0 0 1] o 0.0 0 1] (/] ] 0 0.0 0 ] 2 (1] 0 0.4

Song Sparrow 2 0 0 o 2 0.8 0 ] 0 o ] 0.0 0 0 [ 0 0 0.8

Unldentifled Spectlen 2 0 0 0 2 0.8 0 0 2 0 a 0.4 0 0 o a 0 .o
Totul Rirda 15 4 61 92 67 66.2 65 46 59 42 1 55.8 1 56 6 L9 &0 61.0



Table A-V

Foreat bird population censun
Fermethirin treatment plot 11 (havdwood forent)
Lutose Forest, Ontarlo
May 27 = June 11, 1978

S - Fre-spray Toat-apray, lat _njf»ﬁi;fﬁﬁ—u_—rﬁﬁfgﬁ:y:'ﬂ_'ﬂﬁmiun
H H Ha J J J 3 1 June  June 1
Fasily Specien ";; ";; ;; ;; ;{ Dally J“’;" J‘"I‘e "']'° "';"' “2‘ Dally "';" “:" “‘;‘ ‘1':;' '1"1" natly
B e e W et N WS R N T W7 S0 ) U ¥ DU SN S Ava. =
Ardetdae American Blttern o 0 2 ] ] 1.0 i} 0 1 0 1 0.4 ] 0 i} i} 0.0
Tetraonldne Hulfed Grouam 0 i} 1 0 0 L 0 a 1 | ] 0.6 1] 0 u 0 0 a.0
Coluntiidae Hourning Dove n 2 0 1] 2 0.8 0 (i} i} (] 1} 0.0 0 [} 0 0 (1] 0.0
Pleldae Common Flicker 0 0 ] o 0 0.0 1] 0 V] 1 0 0.2 o o0 0 0 0 0.0
* thny Hoodpecker 0 o o h | 0 0.6 0 o 0 0 o 0.0 0 0 u 0 1 0.2
Tyrounidae Great Created Flycatchier 2 10 4 2 L] 5.4 1] 2 3 2 2 1.8 [ 6 ] 6 5 5.2
Eantern Phoehe 0 2 0 2 0 .0.8 2 0 0 2 0 0.8 2 4 2 2 0 2.0
Eastern Wood Pewee 0 2 L} 7 4 1] 1.6 0 1] 0 2 0 0.4 o 0 o0 0 0 0.0
01ive-nided Flycatcher 2 0 0 0 -0 0.4 0 o 0 ] 0 0.0 0 0 0 0 0 0.0
Corvidae Blue Jay ] ] 0 3 2 1.6 o 1] & 1 2 1.4 4 4 1 1] 1] 1.0
Coveson Crow 0 1] 4 0 1 1.0 o o 0 ] (] 0.0 o 1 0 0 0 0.2
racidee Black-capped Chlckadee 0 6 4 2 0 1.4 2 0 0 0 (1] 0.4 0 0 0 0 0 0.0
Stttldae Fed breasted Huthatch 0 0 1] o 0 0.0 0 0 o 2 0 0.4 o (4] (1] (1] 0 0.0
Certhildae Brewn Crecper 0 0 0 0 0 0.0 o0 o o [ 0 0.0 0 2 1] 2 1] 0.8
Hisldac Cathied 0 1] 0 0 L] 0.0 0 0 0 ] 2 0.4 0 0 0 0 0 0.0
Turdidan Aot lcon Robin 0 0 0 1] 0 0.0 1 0 0 0 2 0.6 o 1] i} 0 0 0.0
Hood Theunh o 0 0 0 2 0.4 o o 0 0 0 0.0 0 0 0 0 o 0.0
llevmtit Thrush o | 0 0 0 0.2 -0 o 0 0 0 0.0 0 ] 0 [\ 0 0.0
Veery 4 a 12 6 8 1.6 0 4 2 11 10 5.4 b1 11 2 1 5 5.0
Aombiyclllidae Cedar Harvwing 2 0 0 [1] 2 n.a 1 0 0 (1] 1] 0.2 1 & 2 1] 2 1.8
Viteonlidae Red-eyed Vireo 0 4 6 2 2 1.8 2 2 2 2 2 2.0 0 2 2 0 (i} 0.8
Fatultida= Plack-and-white Woarbler 1 0 0 2 2 1.2 2 o 1 2 0 1.2 2 4 2 i} 4 2.4
Naahiville Warhler B 12 10 6 6 B.4 8 2 4 12 6 6.4 ] 6 2 H 0 2.8
Yellow Warhler 1] 1] 2 2 0 0.8 0 0 0 0 0 0.0 0 o 2 1 (4] 0.8
Hagnolla Warbler A o 0 2 0 | 5 ] 0 o Q ] a.0 2 ] 0 V] u 0.4
Cape May Hatbler o 2 o & 0 1.2 0 0 0 0 0 0.0 0 0 1] 0 0 0.0
Yellow-twmped Warbler 2 L] 0 2 o 0.8 o o 0 0 2 0.4 0 0 0 0 0 0.0
Mlackburnian Wnrbler (1} n 4 1] ] 0.4 ] u 0 0 0 0.0 0 1] 0 0 i} a.0

(Cont'd)



Table A-V (Concl)

Pre-spray Poat-spray, lst application Poat-sprav, 2nd appllication
H ] H May Ma Juna I June June Jun June June June June June
Fomily Epaciea A I I A I A e S N S L 78 9 w__qn Dethy
B NES E S W B § S T S B T S T S S T S T S T St Ave- —
i’

Parnlfdee Chestnut-slded Harbler 0 0 0 0 2 0.4 /] 0 0 2 0 0.4 0 1] 0 7] 0 0.0
(Cont*d) Buy-bresnted Wartbler 0 0 0 0 0 0.0 1] V] 0 2 0 0.4 0 0 0 4 0 0.8
Plue Watbler 0 0 0 0 2 0.4 0 o0 0 0 o 0.0 0 0 0 ] 1] 0.0

Ovenhled 12 14 10 8 12 11.2 6 4 6 ] 6 6.0 1 12 4 6 L] 5.6

Hourning Warbler : 0 0 0 2 0.8 0 0 0 0 0 0.0 0 (1} o 0 o 0.0

Common Tellouthroat 6 4 ] 2 H 2.8 2 0 2 o0 2 1.2 2 0 0 (1] o 0.4

Canada Warbler 0 6 0 0 3 1.4 & 4 2 8 4 A4 6 0 2 o0 2 2.0

Amcrican Redstart 1] 0 0 2 [\] 0.4 0 1] 0 0 o 0.0 0 1] 0 & 1] 0.8

lcter Idne Redulnged Blackbisd 0 0 0 o o ‘0.0 o 0 1] 2 0 0.4 o 0 0 1 0 0.2
Broun-headed Cowbicd 0 0 0 0 o0 0.0 4 0 2 2 2 2.0 4 11 0 § 2 4.2

Common Grackle 0 0 1 1] 1] 0.2 o o o 1] 0 0.0 1] 0 0 1] ] 0.0

Fetugtliltdae Rune-breanted Cronbenk 2 4 6 6 2 4.0 4 3 L 3 8 L4 o o 2 ] 0 0.4
Furple Finch i} 1 0 0 (1] 0.2 2 0 0 /] 0 0.4 o 0 0 ] 0 0.0

Amerlcun Goldfinch 0 0 0 o o 0.0 (1] 0 1] 0 0 0.0 2 0 0 0 o 0.4

lark-eyed Junco 2 2 0 2 2 1.6 0 o 0 '] 0 0.0 ] 0 o 1] o .0

Whlte-throated Sparrov 0o 11 L] L] L] 5.0 4 ] 0 2 6 2.4 [ 2 0 2 2 2.4

nldent tlled Speclen 0 1] 0 0 2 0.4 o 0 0 0 0 0.0 4] 0 V] 0 ] u.n
Total Blrds 53 96 12 66 1o T1.4 &4 21 35 68 57 45.0 48 64 2 42 2] 4l1.6



Table A-VI

Forent bird population cennua
Permethrin control plot C3 (hardwood forent)
Larose Forest, Onterio
May 27 - June 11, 1978

Fre-spray Punt-spur,_ilg_{_n[.ﬂl_gﬂl_!gu Post-apray, j!l_u_l_uup_ugg_t_luﬂ
H 1 J 1 J June 1 3 J J 1 June
Fustly Species ;; H;; H;; ﬁ;z I:: Datlly u;u u;e u;c _u:r e patly u;e n:t u;r ?:f :l Datly
] ] S S S S RS S Y N TN T ST S 5 NN T S 5 B T S T Sk
Ardeldne Amerlean Rlttern o 0 0 ] 1 0.2 i} a 1] 0 0 0.0 1] 1] a 0 0 0.0
Acolpltridas Red-talled Nauk 0 a 1] (1] 0 0.0 0 o 0 0 0 0.0 1 0 0 4] 0.2
Tetraonldae Huffed Grouse 1 5§ 3 1 2 2.2 2 ] 3 2 1 2.0 2 0 I 0 0.6
Columbidas Hourning Dove 0 0 0 0 1] 0.0 1] o 0 0 2 0.4 ] ‘0 (1] 0 ] 0.2
lcldae Commun Flicker 0 0 0 0 0 0.0 0 U] ] 0 0 0.0 0 | 2 1 1] 1.0
Yollow-bellled Bapsucker (1] 0 0 0 1 0.4 1] 1] (1] [} 0 0.0 i} 1] 0 0 0 0.0
laley HWoodpecker 0 0 0 1 0 1.2 0 0 0 0 0 0.0 0. 0 0 o0 1 0.2
Tyrannldee Gieat Crented Flycatcher 0 2 A A -4 2.8 [ 6 k| 6 r ] 4.6 0 2 ] 1 4 1.0
Eantern Phioebe 4 0 2 4 2 2.4 0 L] o 3 2 1.8 2 0 U] o 0 0.4
Fastern Hood Pewee 1] 0 0 0 o 0.0 0 1] 0 0 0 0.0 0 2 0 0 o 0.4
ive-Stded Flycatcher 2 0 0 0 0 0.4 0 1] 0 1] 0 u.0 0 0 ] o 0 0.0
Carvidae Blue Jday o 0 1 0 o 0.2 1 o 0 o 2 0.6 0 0 0 0 o 0.0
Comman Crow 0 0 0 o 0 0.0 i} ] 0 0 1] 0.0 i} 0 0 0 1 0.2
Farldae Black-capped Chlckadee 0 2 1] i} 0 0.4 0 0 2 0 0 0.4 0 i} 1] 0 ] 0.0
Himldae Cathied 2 2 0 4 0 1.6 4 2 4 & 4 1.6 3 5 L} 1] 1 3.2
Devswn Thrunher 0 0 0 0 0 0.0 0 4 0 0 o 0.0 0 0 0 0 1] 0.0
Turdidoe Amerlenn Robin 0 0 0 0 0 0.0 0 0 0 [ 0 0.0 2 o 0 V] /] .4
Hood Thrush ] 0 6 0 0 1.2 0 0 0 0 0 0.0 o o 0 1] 1] 0.0
Swulnsona Thouah 0 0 0 o0 o 0.0 o 0 0 o 0 0.0 1] 0 0 o 2 0.4
Veery 10 16 1 6 L] a4 5 L] - 4 8 4.6 [} L] ] 3 6 5.0
Vireonldae Solitery Vireo 0 0 L} 0 0 1.6 0 o o 0 o 0.0 o 0 o 0 o 0.0
Parul tdag Black wiid White Warbler 0 2 0 0 r 0.8 4 4 2 4 1] 2.8 2 4 2 o 0 1.6
Monhivillu Worbler ] 3 8 2 2 3.2 2 2 o 2 2 1.6 o o 4 ? ] 1.2
Yellimw Warbler 2 1 L} V] 1] 1.4 0 12 | 6 1] 4.0 4 6 ‘ 6 ] 5.6
Hagnolla Wnthler 2 2 10 4 4 4.0 1 16 4 o 2 4.8 [1] 1 ] 0 0 1.2
Cape May Wartbler i} 0 0 0 2 0.4 2 0 2 0 1 1.2 o 0 o 0 ] 0.0
HIRCKR- ot Eivy o o o o o0 00 0 0 0 0 o 00 2 o 0o 0 0 04
Harbiler
Yellov cvumped Warbler 1] 2 [i] 0 0 0.4 2 0 o 2 0 0.8 2 (1] 1] 0 (1] 0.4

(Cont'd)



Table A-VI (Concl)

Poat-spray, lat appl leatlon

Fost-npray, Znd application

June

- Ave,

June  June June June June

batly "7 8 9w _m_ ol
11- 12 11 14 15 N

0.0 0 .0 0 0 0 0.0
2.0 6 ? 4 2 ] 1.8
1.2 o 0 2 0 4 1.2
0.4 0 o o 0 u 0.0
4.0 12 4 4 ! 4 5.2
0.8 1] o0 Q 0 0 0.0
0.0 0 o | 0 0 0.4
6.6 [ ) [ ] 4 6.0
3.6 6 0 0 1 [ 2.8
0.0 o 2 4 2 0 1.6
0.8 1 1 o o : ! 0.8
0.8 o 1 o 1] 0 0.4
0.4 o o o 0 1 0.2
0.0 o 1 2 o 1 1.0
0.8 4 1] o 0 o 0.8
1.0 1 1] 1 ? 9 2.8
0.0 o o 0 0 0 0.0
Sr.4 64 Ay 32 1) 53 50.2

s EEGTRPUAY.
May Hay May Hay May June June June June
Fasily Species 2 28 29 0 o Yy Ty 2y 4
e S B S T | A, § R | |

Fratultdae Mlnckhurnisn Warbler 2 o 0 0 2 0.8 0 0 0 0 0
(cont"d) Chentnut-elded Harbler 0 6 8 1 3 1.6 0 L] 2 2 1
Ray-hecadted Warhler 4 0 /] o 2 0.8 o 0 0 0 [

Rlackpoll Harbles 0 o 0 o 0 0.0 1] 2 0 0 0

Ovenliled L] 6 6 4 8 5.6 1 A L] 6 4

Hatthern Hatertheunh L] 4 0 2 o0 2.0 2 o 2 0 o0

Movtnlng Werliler 0 0 0 [/] o 0.0 /] 0 0 0 a

Common Tellwwthront 11 12 7 12 12 11.0 9 6 6 4 B

Canndn HUarhler ] 2 0 o 4 1.2 6 o 1 6 4

Amevican Redntart o L 0 o o 0.8 o o 0 ] 0

leteridae Reduluged Blackbicd 0 0 0 o [}] 0.0 2 o 1 1 o
Baltimare Oclole o 0 0 0 o a.o 1] 2 0 1 0

Aroun-lieaded Coublrd o 2 0 : | o 0.8 o 1] 1 o 1

Fetoptiltdae Rome-brennted Cronbenk 2 0 1 0 0 0.6 (1] o 1] o o
Whilte-throated Spatrow ] ) L] 2 1 T.2 o 2 0 2 o

Sunmp Sparcow 0 1 1] 2 2 1.0 2 3 0 3 ?

Untdent tffnd Speclen 1 0 o 1] o0 0.2 0 o 0 o0 o0
Tatal Nicda 52 1A 1% 52 (1] 62.8 31 11 41 39 56
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