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ABSTRACT

Adulcicide treatments involving various spray regimes of phospha-

mi don (Dimecron®) and aminocarb (MATACIL®) had no obvious harmful effects

on forest songbird populations on the whole. Small population reductions

were noted for the ruby-crowned kinglet, Regulus calendulaj and Tennessee

warbler, Vermivora pevegrina, after a single application of phosphamidon;

and the Tennessee and Cape May warblers, Dendroica tigrina, after 5 con

secutive applications within 8 days. An immature Purple finch, Cdppodaaus

purpursuSj may have suffered pesticide poisoning in an area receiving three

applications of aminocarb. Eight experimental programs of aerial applica

tion of pesticides for adult spruce budworm suppression were monitored from

1974 Co 1977 in New Brunswick.

RESUME

Des traitements imagocides, au moyen de vaporisations de dif

ferences doses de phosphamidon et d1aminocarbe, n'ont eu aucun effet evi

dent sur 1'ensemble des populations d'oisaux chanteurs forestiers . On a

observe des reductions des populations de roitelets a couronne rubis et de

fauveCtes obscures apres une seule application de phosphamidon eC des re

ductions des populations de fauvettes obscures et de fauvettes cigrees

apres cinq applications consecutives dans un intervlale de huit jours. II

sa peut qu'un roselin pourpre juvenile ait subi un empoisonnement aux pesC-

icides dans une region qui avait recu trois applications d'aminocarbe. Les

divers programmes experimentaux de pulverisation qu'on a surveilles ont eCe

realises de 1974 a 1977, au Nouveau-Brunswick.
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INTRODUCTION

Control strategies for the spruce budworm, Choristoneura fwniferana

(Clemens), have been predominantly aimed at larvae. In 1969, B.W. Flieger

of Forest Protection Limited, New Brunswick, initiated experimental aerial

insecticide applications against budworm moths (Kettela and Miller, 1975) .

Subsequent spray trials (1972-1977) involved modifications of the spray

regime (insecticide, dosage and time of treatment) in an attempt to find

the most efficient means of killing moths (Mi Her et al. 1980). This form

of spruce budworm control strategy required a lower dosage rate of insecti

cide than larvicide treatments, but multiple applications were necessary

due to moth immigration and continual emergence (Miller et al. 1980),

In 197A, a low dosage level (0.070 kg Al/ha of phosphamidon

(Dimecron®) was tested for its effect iveness as an adulticide. The number

of applications was increased Co 3 and 5 in 1975 in order Co obtain better

control. In 1976, aminocarb (M&TACIL ®) was found to be as effective, if

not better than phosphamidon, and sprays applied later in the season were

found to be more efficient against mated females (Miller et al. L980). In

1977, earlier timed sprays were conducted in order to kill males and there

by disrupt mating. Motor stimulants were added to some treatments to in

crease activity of the moths and thereby bring them in contact with the

spray cloud.

As adulticide treatments must occur in July, when arthropods are

abundant and extremely important as a food source to songbirds, there is a

potential risk to songbirds, of both direct toxic effects and indirect

effects through contamination of their food sources. Studies on the

effects of experimental spruce budworm adulticide sprays on songbirds car

ried out by the Environmental Impact Section of the Forest Pest Management

Institute (formerly Chemical Control Research Institute) are reported

here.

METHODS

Experimental adulticide blocks where songbirds studies were con

ducted are listed in Table 1 together with the treatments they received.

(For clarification and readability, block size and treatment specifications

are given at the beginning of each section in the results.) Forest

songbird populations were assessed in both treated and untreated (control)

plots, utilizing a singing-male territory mapping technique similar to that

described by Kendeigh (1947). The size of plots censused varied*. All

singing and sighted birds were recorded on plot maps while the observ.er

slowly traversed the plot along parallel lines established 40 m apart.

Each male bird vocally defending a territory, was assumed to be mated, and

was therefore recorded as two birds; all others (non-singing, visually

observed, females or immatures) were recorded as one bird. Censuses were

* Plots were 8 ha during the years 1974 and 1975, 4 ha in 1976 and 1977,

and checkpoints were an additional method of the 1974 and 1977 (triple

application) spray programs.



Table 1

Summary of treatments in areas where songbird studied were conducted.

New Brunswick 1 y7A-197 7 -
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■
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XX
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conducted dai ly, commencing five days prior Co the first application2 and
terminating several days after the final application. On the day of: appli

cation, plot searches were conducted to recover any sick or dead birds for

insecticide residue analysis. Fledgling studies were included in che phos-

phamidon plus motor stimulants program, and foliage residue studies were

conducted for the phosphamidon-single, double and triple application pro

grams. Daily census maps were later combined for prespray and postspray

periods to delineate breeding territorial boundaries. Transient species

and those species with territories too large to accurately monitor, were

excluded from data analysis. Thus, only species of Tyrannidae,

Troglodytidae, Turdidae, Sylviidaej Vireonidae, Parulidae and Fringillidae

were discussed. The number of birds observed during each census was used

to indicate activity trends and relative abundance in each area.

There was no prespray data for the phosphamidon - five applications

program in 1975.
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Phosphamidon-Single application

Phosphamidon-Double application

Heath Steels

Acadia Forest Experimental Station

Fie. 1. Location of treated areas referred to in the text.



Table 2. Phosphamidon residues in foliage collected from spruce budworm

(C. fviftiferana (Clem.) adult spray trials in New Brunswick,

July 1974.

Block Mo. Date Treated Date Collected Foliage Sampled Residue (ppm)

31

10

July 21

July 16

July 21

July 16

WhiEs spruce

Balsam fir

White spruce

White spruce

0.21

0.27

5.25

I .42

Data supplied by Dr. K.M.S. Sundarara.

Table 3

Changes in abundance of selected bird species

following a single application of Phospha~.idon

Gloucester and Northumberland Counties, New Brunswick.

10-25 July, 1974.

Says before or after

application* in Pliosphamidon

3Iock

10-east

10-wese

31

Average

Average

Blocs

Avarage

Average

Plot

7-Hwy. 430

7-Huy. 430

31-Indian Falls

number of birds/plot

number of species/plot

Plot

Newcastle

45

CSiecK plot

number of birds/plot

number nf species/plot

-5

102

116

50

89.3

14.3

158

27

33

71.7

11.7

-4

152

53

45

35.0

13.7

203

48

24

91.7

15.3

Pre-spray

-3

1 ai

192

41

142.3

16.7

243

34

10

95.7

12.3

-2

106

73

36

73.3

13,3

132

47

16

65.0

11.7

-1

100

30

71.3

12.0
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38

3

49.7

11.7

i c=.it men t

Da lly
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104 .3

41.2

73.0

14.0

Control

167. a

38.3

17.6
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12.5

143

136

45

109.7

13.7

154

37

27

72.7

14.0

Posc-

+1

126

154

45

108.3

13.3

172

23

19

71.3

12.3

spray I

-2

123

50

38

82.0

13.0

147

20

17

61.3

10.7

+3

104

101

40

81.7

13.3

i47

37

19

57.7

11.0

Da lly

126.5

117.3

42.0

95.4

13.3

155.0

29.3

20.5

68.3

12.0

'application emitted at 0.070 kg Al/lia.



Table 4. Changes in activity for six species of songbirds*, in single

application Phosphamidon treatment and untreated control plots,

New Brunswick.

Species

American robin

Swainson's thrush

Ruby-crowned kinglet

Tennessee warbler

Dark-eyed junco

White-throated sparrow

Total change

Treatment

Before

0.91

11.4

4.5

8.9

0.7

17.7

After

1.1

14.8

0.8

1.6

1.2

19.8

Plots

Change

+ 0.2

+ 3.4

- 3.7

- 5.7

+ 0.5

+ 2.1

- 3.2

Control Plots

Before

4.1

10.3

1.2

5.3

3.6

5.5

After

4.3

9.8

1.9

2.3

3.3

4.7

Change

+ 0.2

- 0.5

+ 0.7

- 3.0

- 0.3

- 0.8

- 3.7

* species common to all plots

*■ number of birds/plot averaged over pre-spray and then post-spray time

periods.
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Phosphamidon - Double Application

In July of 1974, an area of 5141 km^ in Northern New Brunswick
(Gloucester and Northumberland counties) was treated with a double applica

tion of phosphamidon applied at 70 g AI in 0.88 L/ha. Twelve plots were

monitored for the impact: on forest songbirds (Fig. 1). Bird plots Allard-

ville 2 and 3 were treated by a DC-6 aircraft. The remaining blocks were

treated by TBM Avenger aircraft.

Foliage samples for residue analysis were collected and processed

as previously described.

The population structure of forest avifauna on treated and control

plots was similar (Appendix II, Tables 1-12). In comparing the activity of

the predominant families on treated and control plots, the obvious trend

was a natural reduction in singing due to changes in territorial behaviour

(Fig. 4). Increased residue levels for the second application (Table 5)

had no visible influence on bird activity as a more noticeable decline

occurred after the first application, and activity trends closely resemble

those o£ control (Table 6, Fig. 6). Species diversity however, decreased

after the second application while control remained fairly constant

(Table 6, Fig. 5). This is probably because on the treatment plots, a

larger proportion of the species not observed after the second application

was made up of uncommon species observed on less than two consecutive days

in one time period and therefore not well established in territories.

Species common to all plots were graphed according to numbers to

determine possible pesticide effects at the species level (Fig. 7). Activ

ity of the Swainson's thrush, a species which forages at ground level

(DesGranges, 1980), was not affected by treatment. Nor was there a signif

icant difference between treatment and control blocks for the Tennessee

warbler, and ruby-crowned kinglet, species occupying niches of high ex

posure to the spray (Richmond et al. 1979). A marked increase in activity

of the baybreasted warbler, Dendroica aastanea (Wilson), during the second

post spray period on the control block, corresponding with a decrease on

treatment, was most likely due to error introduced by a change in the cen

sus taker (observer). Birds formerly identified as American redstarts,

Setophaga ruticilla (Linnaeus), were possibly identified as baybreasted

warblers and magnolia warblers, Dendroica magnolia (Wilson), by the new ob

server (Table 7). An increase in Nashville warbler, Vermivora ruficapilla

(Wilson), activity was also observed following the change in observer,

which may explain the activity graph for this species as well (Fig. 7) .

Although activity of the purple finch, increased in the control area,terri

tories were reduced by 70X, a decrease comparable to that in the treatment

block which was recorded as 74%.



-a

3

00

ai

<

40

20

Treatment (avy. of 12 plots)

Control (avg. of 10 controls)

T3
u tiO

p Pre-spray

P 1 Post-spray I

l1 2 Post-spray n

PI

A

Fig. k.

PI

u

P2 Pi

C

P2 PI

D

Comparison of auLivity of predominant families during pre- and postapray

time periods on phosphamldon double application and control plots,

Nuw Brunswick, 1974, A = 'I'urdidae, H - Parulidae, C - Ptriogillidae,

D = Tyrannldae.



PtluabhwlrfOO l« tull^*: tr.ua upruy blocks In HdU Ui uuriuUk , July

Uloeb

No.

11

n

16

17

13

4

LULU

C t i±U L ti J

BtttC

• I lac

i-iil I jjji

t|>.|J.m. )

July \4

.tuly I'

July It-

July )C>

July It

July 14

July 11

July \h

July 16

July II

July It

July U

July I?

July 10

July 16

July 16

July M

July I)

July 14

July ili

July 14

July 16

■i sprticu

u Bprueii

fir

ulilli: ■t^fUCU

Ulil t 1! b|l I. UCU

Li.u I Btm tit

Ullltti a|nnCu

Uliltd stH-uCQ

bulaiin tlr

Ulil Eti a(U UCQ

tuklllllU t \ i

0.92

a.to

O.JiU

1.35

3. Of.

ft.93

3 .OB

L.J'J

D.1&

0.2?

0.96

rreutuanl

Hutu

[run InJ

July Z\

July 21^22

July 2|-*^2

July 21

July 21

July 1/

July 21-23

July 22

July ^2

.luty 21

Date

eal Uci

July ^

July 2

July 21

July 21

July 11

July 2 1

July "U

July 22

July 22

July 2)

Fuliaye

(p.p.m.)

ulil it? spruce

tnlflliB f 1 r

ulil 11: sprued

beUan Eit

kutlsra 11 >

uliUa Dpi UC«

uiat« epruue

ulilie ujiruce

lul^.iui 11 r

baUu tlr

Ulil [U U|)l"UUC

Whlt-u ripiiicc

Q.37

2.46

I. lid

5.3fl

2.43

1.41

|l).(.1

I .SO

KvaTaj&a 3.59

provided by Di:* K.M.5. Sundaram.



Table 6
Changes in abundance of selected bird species

following 6 double application oE Phosphomidon

Gloucester and Northmnbtirland Comities, Naw Brunswick.

8-25 July, 1974.

ii.iv" bi

Hi (irk

!

7

R
O

)j

I I

13

1 J

Idi ' •■

1 |

A,«n8

?fi>rc or

M tortlv

ft4 in 1 1 <_■

II "
9-llc-.ilh

12-U.rqu

11-lluy

"i-A f 1 |ni

u niiiifliL-r

t- ( &tGT

•

-■ ':'i: .' '■■

[ n^SJllujN.I.I...

Plot

11 Le

[11 link

1 sice

Sreela Mines

ll.li La

430

it Rj.

of birds

tif species

1

7

ji /. y

{j

n

12

n
> ->

16

17 A 3
V

I*'
73

54

S8

185

LTi

1 ;:i

121

'-, i

20

fi3.ll

16.1

214

Jfi

'if!

1 2

2t\l)

ZU

1 ^

I5fl

129.5

P

-',

27

75
TO

62

j 3/1

93

182

II /

112

Bfl. 1

I4.<.

4/

"14

18

214

ZJ4

ISfi

111

20)

L27.6

Ti.ll

re-spray

„■»

21

ft 6

4 1

62

5fi

[46

r;

120

1 12

?A

61

41

73,11

J 1.11

203

Hi

11

203

158

tin

13

214

137.5

25

66

73

50

SI

114

119

101)

ao

1*1

53

7'i.()

12.6

2J4

3?

29

113

201

214

29

Ml

1 IS. 3

16.4

-1

Z6

53

60

38

50

56

1)5

208

J-J4

'■5

76

65

74.7

14.5

17

to

1C13

243

214

243

If)

I 12

327. a

n.3

Ilk J 1 ihlull j y

avg.

23. f!

6&, ft

61.4

5!.a

53.2

127. U

W. 4
157.?

116. H

aovfl

63. '<

44.2

7U.11

n.y

35.U

4Q.il

24.4

179.0

21*. H

i 37.8

zee. 4

2(J.'i

] 1». 0

131,6

LS.9

Trevfncnt

11

2'J

ft9

56

40

43

90

54

16(>

69

100

39

54

6ft, ft

13.1)

1 12

20

2;j

24

15'.

icii

103

■}!,

](Jj

9Z.

14.

Po:iL-S'

1%

43

7'J

57

101

112

137

H7

7'.

7C

J'.

7D.7

13.3

1 li 111 ml

103

.37

20

10

172

134

\i?

IV,

in

JV,

4 1 '1. 4

[•ray I

tl

J]

4 2

?4

12

53

10()

34

LOO

115

SI

80

23

66. J

13. S

15/.

21

23

16

14:?

172

105

173

1 fh

•"

99.8

14.2

23

/.I

30

30

22

5a

126

146

10'J

63

95

24

61.9

13.3

1/./

3">

35

11

14?

147

IVi

1'./

Jf

143

97,5

13.6

Dn 11 y

a-Vfi.

27-0

^4-6

3.4.8

37.0

46.5

llfi.fi

9fi. 5

L1/. 3

95.0

J*J.fl

7'i.5

U.il

«.^.,3

1 |.4

1 14.0

2a.8

2i.3

14.5

155,0

1'. \. n

15H-0

144.0

\t,.S

144.0

96.2

Lft.2

I'OSL

11

30

46

27

33

58

(>Q

^0

157

'if.

BG

f.5

18

57.Z

12.6

1M

37

3 V

10

161

urn

17^

Hi I

19

luij

9B.3

14.5

-up r;iy

n

3$
46

29

47

35

96

1 1 2

15L

10s

21

55

37

fill , 1

11.5

IDB

2ft

26

17

u>a

n>ij

H, 7

I0H

1 /

ma

n.s

11.7

II

f3

23

26

25

34

'.D

1 [][)

26

flf.

115

1'.

Hi.

11

5(].5

It -'J

ma

'ii

27

IV

IttS

Jim

147

urn

iy

ion

n.y

I4.fl

Da i 1 y

29.3

3'J. 1

ii .0

"JIJ. 0

'1 '1 . 3

(1). L

59.3

150,7

rtfl, y

40.3

CB.)

J5.J

57.2

12.7

U5.?

10.0

10.0

IB.. 3

123.7

ion.0

1S5.3

125.7

18.3

108.fl

a^.. 5

loH ealttcd ;il U.070 kg

it! bli iJ;:/.l.<v
1 0



Oh

-

e

c

<u

00
SB
u

18.

16-

14-

12-

14

Treatment (avg. of

12 plots).

Control (avg. of

10 controls)

+2 +3- 5 -4 -3 -2 -1 ■<'''> tI +2 +3 -M -O- +1

Days before or after application

Fig. 5. Comparison of species diversity on treatment and control plots,

Phosphamidon double application blocks, New Brunswick, 1974.

01

•O

U
■H

U

01

=

at

00

I

160-,

120-

80-

-5

Treatment (avg. of

12 plots)

Control (avg. of

10 controls)

Fig. 6.

-2 -1 <_> +1 -^ +3 + <i <_> +1

Days before or after application

+2 +3

Comparison of activity of selected species on treatment and

control plots. Phosphamidon double application blocks.

New Brunswick, 1974.



20

Treatment

Control

TJ
u

Xi

1-1

o

u
ni
J3

B
3

c

p Pre-spray

P 1 Post-spray I

P 2 Post-spray II

PI

S T

P2 PI

nCK

P2 P1

T E

P2 PI

N A

F2 PI

Q A

P2 PI

P F

P2

"igure 7. Changes in activity of selected species over pro- and post-spray time periods.

ST =■ Suaiuson's thrush, KCK = Ruby-crowned Kinglet, TE = Tennessee warbler,

NA = Bashville warbler, BA = Baybreasted warbler, PF = Purple finch.

Phosphamidon double application blocks, New Brunswick, 1974.



16

Tab le 7. Pre- and Pose-spray Numbers of the American redstart, bay-

tirf, and magnolia warblers in che untreated control block.

Pre-spray Post-spray I Post-spray II*

Days before or ————— —

after application -5 -4 -3 -1 -1 +1 +2 +3 +4 *1 +2 +3

Species

American redstart 36 44 46 50 50 30 26 38 42 2 2 6

Haybreasted warbler 2 2 2 0 5 0 0 10 10 [4 22

Magnolia uarhlar 0 2 12 0 4 4 0 0 14 14 29

* change in observer for post-spray II censuses

- denoces days before the first spray

+ denotes days after each spray
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Phosphamidon-Triple Application

Spray blocks treated with three applications of phosphamidon, were

located in Acadia Forest, Sunbury County (1976 and 1977) and in Heach

Steele, Northumberland County (1977) (Fig. 1). Treatments were on 4, 6 and

9 July in 19763, on 9, 10 and 14 July in Acadia Forest, 19774, and on 11,
14 and 16 July in Heath Steele, 19774.

Foliage from white spruce, growing in open areas on treatment

plots, was collected shortly after each application for the 1976 program

only. Needles and twigs (100 g) were preserved in 100 ml of residue free

ethyl acetate and returned to the laboratory for gas-liquid chromatographic

analysis.

The residues recovered indicate a fairly even distribution over the

1976 trial plots (Table S). Residue levels were generally lower than those

obtained from foliage samples in 1974 (Tables 2 and 5). As the collection

techniques were alike, the difference may have been due to the laboratory

analysis technique or a lighter deposition rate in 1976.

Four plots were monitored for pesticide effects of the 1976 spray

program. Census results for each plot plus controls are given in Appendix

III (Tables L-6). Bird activity at the time of treatment (4 to 9 July) had

declined from a peak level around mid-June. Two plots and two checkpoints

were monitored for pesticide effects of the 1977 spray program. Census

results for these plots plus controls are given in Appendix III (Tables

7-14).

It is apparent from both data sets that activity patterns on treat

ment plots follow natural trends observed on control plots (Tables 9 and

10, Fig. 8). Following the third application, in both the treatment and

control plots song frequency declined, coupled with a reduction in species

diversity (Fig. 9) due to reductions in the territorial behavior of the

breeding male birds. Activity patterns of predominant families were not

visibly affected by treatment (Fig. 10). Species such as the American

robin, ruby-crowned kinglet, American redstart and dark-eyed junco, which

occupy niches of high exposure to aerial applications, were not affected by

the treatments (Fig. II). Extensive plot searches did not reveal any dead

birds or birds exhibiting signs of pesticide stress. Nests of the magnolia

warbler, and Swainson's thrush were observed throughout the 1977 spray

program, and the young fledglings were unharmed.

3 0,070 kg Al/ha phosphamidon in 0.73 L/ha formulation.

^ 0.070 kg Al/ha phosphamidon in 0.73 L/ha formulation, with water as the

carrier.
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Table 8. Phosphamidon residues analyzed from foliage colLected from spruce

budworm C. fxanifevona (Clem.) adult suppression trials. Acadia

Forest Experiment Station, New Brunswick July, 1976.

Plot No.

Plot 1

Plot 2

Plot 3

Plot 4

Plot 1

Plot 2

Plot 3

Plot 4

Control Plot

Plot 1

Plot 2

Plot 3

Plot 4

Plot 1

Plot 2

Plot 3

Plot 4

Date of

treatment

July

JuLy

JuLy

July

July

July

July

July

July

July

July

July

July

4

4

4

4.

6

6

6

6

6

9

9

9

9

Time foliage sampled

relative to treatment

(hours)

pre-spray sample

pre-spray sample

pre-spray sample

pre-spray sample

Lst application

18

18

18

18

2nd application

5

6

8

4

4

3rd application

18

18

18

18

Emitted dosage

rate

(kg Al/ha)

nil

nil

nil

nil

0.070

0.070

0.070

0.070

nil

0.070

0.070

0.070

0.070

0.070

0.070

0.070

0.070

Phosphamidon

residues

(ppm)

N.D.

N.D.

N.D.

N.D.

0.37

0.68

1.36

0.41

N.D.

0.62

0.66

0.19

0.27

0.76

0.30

0.61

0.61

N.D. - Not detectable.

Residue analysis performed by Dr. K.M.S. Sundaram.
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Phosphamidon-Five Applications

One bLock, located in Northumberland County (Fig. 1), received five

applications of phosphamidon emicted at 70 g Al/ha on 6, 7, 10, 11 and 13

July, 1975. No censuses were conducted before the first two treatments so

trends in this block must be compared to those in the control area.

Generally, Che treated plot contained a more diverse avifauna than

that of the control (Table 11). The population levels and species diver

sity tended Co decrease slighcly in the treated plots buC rose considerably

in the unCreaced control plot (Figs. 12 and 13). Daily totals in the

treatment from 7 Co 14 July were largely influenced by the occurrence of

small foraging flocks of birds (Evening grosbeaks, Hesperiphona vespertina

(Cooper), purple finches, and pine siskins Spinus tristis (Linnaeus)) which

increased Che total number of birds by up Co 35^ over the resident bird

population (Appendix IV, Table 1). When present, evening grosbeaks and

purple finches were consistently in flocks. Only one male purple finch

appeared Co have established a territory. Groups of 5 Co 12 pine siskins

were observed together. Breeding individuals of pine siskins are known to

congregate in social flocks away from their nesting territory (Bent 1968).

This may also explain Che large decrease in Fringillidae activity seen

after the treatment, but not observed in the conCrol area (Fig. 14). How

ever, Che large decrease in thrushes appears Co be due Co a reduction in

activity of the woodthrush Hylocichla musteline. (Gmelin), a species not re

corded in the control block. Activity of oCher Chrushes, (American robin,

Swainson's thrush, veery, Catharus fusoesaens (Stephens)), present in Che

control shows similar trends suggesting Chat reduction of the woodchrush

activity was not pesCicide related. The large increase in warbler activ

ity on conCrol, was mainly due to a flock of Tennessee warblers and un

identified warblers on 15 July (Appendix IV, Table 2). This was most

likely pre-migratory flocking behavior as many juvenile warblers were ob

served in the control, however no young were sighted on treatment. Both

the Tennessee and Cape May warblers were noC recorded on treatment during

Che second pose-spray period (Appendix IV, Table 1). Control observations

of Che Tennessee warbler were of transient birds, and with no control data

for the Cape May warbler, it is difficult Co assess Che impact. Both are

canopy feeders as are Che American redstart, and the NorChern parula

warbler, Parula amevicana (Linnaeus). Wich no indicaCion of an effect on

these species, the significance of the reductions is not known. Resident

population numbers of Vireonidae and Sylviidae were extremely low (Appendix

IV, Tables 1 and 2) chough apparently unaffected by treatment.
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Fhosphamidon-plus motor1 stimulantss Double application

In July 1977, one spray block (approximately 100 ha), located in

Acadia Forest: (Fig. 1), Sunbury County, was created with phosphamidon

coupled with a moth irritant-". Two treatment plots, plus a control, were

monitored for impact on forest songbi rds. The population structure of each

plot is presented in Appendix V (Tables 1-3).

Decreased numbers of selected species corrresponded to a decrease

in song frequency due to a gradual breakdown of breeding territories

(Table 12) . This was especially apparent in the control block (Fig. 15) .

Species diversity remained fairly stable however, with the fluctuations

mainly due to census ing conditions (Fig. 16). During the second pos t-spray

period in the control block, the census on "day+1" was conducted later in

Che day when frequency of singing is naturally decreased. Windy conditions

on "days+l and +4" may have further depressed activity. In comparing

activity of predominant families, the numbers closely resemble those of

the control with a natural breakdown of territories again apparent

(Fig. 17). The numbers of Turdidae are especially low during the second

post-spray period in the control block due to the census conditions on

day+1, already explained above. Redstart activity was more depressed in

the treatment block than in the control, however other species occupying

niches of high exposure to aerial treatments (American robin, dark-eyed

junco), were not affected by the treatments (Fig. 18). Furthermore,

fledgling counts were higher in the treatment than in the control,

indicating survival of healthy populations including species potentially ac

risk due to their high exposure (Tables 13, 14 and 15).

5 70 g/ha Phosphamidon + 1.7 g/ha pyrethrin + 7 g piperonyl but oxide (a

synergist).
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Aminoaarb - Double Application

Block 5 plot 6, located near the Acadia Forest Experimental

Station, Sunbury County (Fig. 1) received two applications of aminocarb

emitted at 70 g Al/ha an 5 and 7 July 1976, respectively.

Population assessment of treatment and control plots (Appendix VI,

Tables 1 and 2) indicates that resident bird populations did not suffer

short-term reductions in abundance or species diversity (Table 16,

Fig. 19). Activity trends in the treatment plot were quite similar to

natural trends observed in the control (Fig, 20). There was no observed

reduction in activity of Tyrannidae, Turdidae or Parulidae during either

post-spray period (Fig. 21). Populations of the ruby-crowned and golden-

crowned kinglets, Hegulus satrapa Lichenstein, (family Sylviidae) remained

s table throughout the study (Fig. 22). Increased numbers i'n the control

plot during the first post-spray period, were due to irregular sightings of

the golden-crowned kinglet. Decreased numbers of Fringiilidae during the

second post-spray period were mainly due to a reduction in the activity o f

purple finches (Fig. 22). Territorial breakdown in the treatment plot

(Fig. 23) corresponds well with increased sightings of juveniles:

Pre-spray Post-spray I Post-spray II

Number of purple finch territories 5 3 2

Number of purple finch juveniles 2 1

The treatment area may have been further ahead of the untreated plot pheno-

logically as no juveniles were sighted in the control prior to the termina-

tion of the study. Populations of other species of potentially high ex

posure to aerial spraying (American robin, olive-sided flycatcher

(Richmond et at. 1979)) were not adversely affected (Fig. 22). No sick or

dead birds were recovered during plot searches.
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Aminooarb-Triple Application

Plot 5, located near the Acadia Forest Experimental Station,

Sunbury County (Fig. 1), received three applications of arainocarb emitted

at 70 g Al/ha on 5, 7 and 10 July 1976, respectively. Population assess

ment of the treatment and control plots (Appendix VII, Tables 1 and 2)

indi cates that abundance and species diversity of resident bird populations

were not affected (Table 17, Fig. 24). A gradual increase in activity over

the study period (Fig. 25), was especially apparent for species of Turdidae

and Fringillidae (Fig. 26). Although numbers of Parulidae decreased in the

treatment area, activity was above the pre-spray levels and there was no

apparent disruption in the breeding activities of individual species such

as the yellow-rumped warbler, Dendroica coronata (Linnaeus), and the

Tennessee and baybreasted warblers, (Fig. 27). The reduct ion of Sylviidae

activity after treatment was mainly due to a gradual breakdown of ruby-

crowned kinglet territories (Fig. 28). Although during different time per

iods, territorial reductions were also apparent in the control plot (Fig.

28) . Observations of a white-throated sparrow nest in the treated area,

identified four healthy fledglings on 11 and 12 July (day+1 and +2, Post-

spray 3), and ovenbird nestlings had fledged by 8 July (day+1, Post-spray

2). Although there was no indication of a disturbance on the purple finch

population (Fig. 27), an immature purple finch was found exhibiting symp

toms of pesticide stress (bill wiping, unsteady perching, drooping wings

and uncontrolled flight) immediately after the second aminocarb applica

tion. Unfortunately, it could hot be collected for pesticide intoxication

tests. No other sick birds were found during plot searches for signs of

pesticide poisoning.



Table 17. Changes in abundance of selected species following a triple application of mnlnocarb,

Sunlmry County, New Brunswick, 28 June-12 July, 1976.

Hays before nr after

ii[)|illr.atJi)n» of Amliincnrh

Trnnlracnt Muck, plel 5

Kinnher of lilula

Number of *ji'i*rlofl

Cuni r<il lilnik

Ntimhcr nf lilriln

Number of !;|ipi-ie3

-6

29

9

6B

17

-5

54

11

r.a

17

Pro-spray

-A

64

14

11

9

-1

73

R7

11,

-0

69

15

fid

1'.

Dally

aVR.

57.0

12.6

64.0

14.fi

Poat-

spray

1

HI

75

16

fi3

IB

12

77

1H

'.&

13

Dnlly

avR.

7f>.U

17.0

54.5

15.S

P.mt

40

79

If.

59

12

-aprn

<l

17

f.1

15

y I'

42

M

Ml

54

16

Daily

01). 0

[f.n

58.0

14.3

Pnst

10

15

91

14

-nprny

11

96

19

09

17

111

12

7fi

14

49

15

IM1 ly

1 fi. 0

15.3

*appllcati«w emitted nl 0.070 kg M/hn

■P-
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Figure 24. Comparison of species diversity on treatment and control plots.
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D = Bay-breasted warbler. Aminocarb triple application blocks,

New Brunswick, 1976.
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Figure 28. Breeding territories of the Ruhy-crowned Kinglet. Large circles represent nesting

territories and small circles represent single records, Aminocarb triple applica

tion blocks, New Brunswick, 1976.
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DISCUSSION

A number of studias indicate that, as a larvicide, phosphamidon is

highly toxic Co birds, with exposed canopy species Che most vulnerable

(Pearce et at. } 1979, Varty, 1976). Dosage races in chose studies were all

above 0.140 kg Al/ha, at least twice Che dosage (0.070 kg Al/ha) used for

these adulcicide treatments. Buckner et at. (1976) and VarCy (1978) found

no apparenc coxic effects following adulcicide CreaCments wich a single or

triple applicacion of 0.070 kg Al/ha phosphamidon respectively, which is in

general accordance with the results presenCed in chis report. Athough pos

sible effects were noted (for Che ruby-crowned kinglec and Tennessee war

bler fol lowing a single applicacion, and Che Tennessee and Cape May war

blers following five applications), these effects were slight when compared

Co Che large-scale mortality attribuCed to larvicide treatments (Pearce et

at. 1976, 1979). Larvicides are generally applied during spring and early

summer, a critical time period for successful breeding of foresc songbirds,

whereas adulticide CreaCmenCs in July occur when mosC songbird nescing is

complete, chereby posing less of a risk to the breeding populations. Other

canopy feeders wich potentially high exposure to aerial sprays were not

nociceably disCurbed by multiple applications of phosphamidon or by the

addicion of a moCor stimulant co phosphamidon sprays.

It is interescing Co noCe chac the most prominent decreases in Che

ruby-crowned kinglet found in Che work reported here, were on the 1974

single applicae ion block (Block 10). This was a TBM-treated block, in

which the phosphamidon residues measured on foliage were higher than for

any DC-6 Created block, and higher than the triple-application blocks for

which small aircraft were used. Pearce et at. (1979) also reported a much

greaCer effecC when phosphamidon was sprayed by TBM aircrafc than by DC-6.

TBM-sprayed blocks CreaCed with double-applications of phosphamidon also

received high foliage deposits (three blocks wich higher residue levels

than Block 10 tnencioned above), however Chare were no measurable effects

accribuCable Co this spray regime. Possible reasons why effects were

observed with a single application but not with double application could be

(1) possible multiple-swaching on the single application, (2) weather

conditions at the time of spray which may have enhanced or diminished

effects of the spray by influencing Che life of the chemical and exposure

of noncargec organisms, such as terrestrial arthropods (an important poten-

Cial food source for birds) to Che spray, (3) bird activity ac the time of

spray; (the double application program concinued a week later into the

breeding season when Cerricories were naturally less sCable making terri

torial assessment more difficult), (4) Che large volume of data available

for the double application program may have masked any slight or irregular

effects and, conversely, small fluctuations may have been more visible with

the smaller volume of data collected for the single application program. A

small aircraft was used in the phosphamidon-five applications program, how

ever foliage residues were not measured. The effects observed were most

likely due to Che proximity of the spray applicacions as all five sprays

were conducCed within a week.

Alchough studies on the environmental effects of aminocarb are num

erous, there is little evidence of adverse effects on forest songbirds



(Kingsbury et al. 1981). Documented effects involve primarily canopy

species, and juveniles of a species, so Chat lower numbers of juveniles

were found in sprayed areas. Effects have also been attributed to prior

treatment with fenitroChion or phosphamidon (Pearce, et al. 1976, 1979).

Applied as an adulticide, aminocarb had no apparent effect on canopy

specieSj and a number of fledglings in treated areas were observed to be

healthy; however an immature purple finch was found exhibiting signs of

pesticide stress after a triple application of aminocarb. Authors (Envi

ronmental Monitoring Committee 1979 and 1980) have postulated that effects

on juveniles may be due to the lack of insect food during the critical per

iod of nestling growth.

The timing of adulticide treatments (late June to mid- or late

July), differs from larvicide sprays (early May to mid-June) in that bird

migration during the former is complete and territories are well esta

blished; some are usually beginning to break down as the young become ready

to fledge. At this time, large amounts of protein are required for both

nestling and fledgling growth.

The adulticide treatments had a heavy knockdown effect on fir-

dwelling and flying insects, mites and spiders (Miller et al. 1980).

Knockdown increased with multiple applications and higher dosage rates, but

even light treatments had more of an effect than l'arvicide sprays (Miller

et al. 1980). Phosphamidon and aminocarb had roughly the same nontarget

effect on invertebrates, although aminocarb was more lethal to spiders

(Pearce et al. 1976), a food source of special nutritional value, and

important for the growth of nestlings (Royama 1970).

Fowle (1965) found that sickness and death of birds exposed to

phosphamidon was mainly due to accumulation of the chemical from sprayed

vegetation in the first few hours after spraying. Although nearly all dead

and dying birds recovered from areas treated with 500 g phosphamidon/ha had

empty intestinal tracts, starvation was not considered the cause of death

(Fowle 1965). Other experiments (Scott and Eschmeyer 1980) have shown that

feeding is depressed by as much as 97% after experiencing the effects of

organophosphates mixed with food. However, pesticides used today (as

opposed to the accumulative organochlorines) can be metabolized and ex

creted daily if small amounts are ingested (Scott and Eschmeyer 1980).

Furthermore, once the pesticide has dissipated, insect populations can

quickly recuperate due to their generous capacity to reproduce (Varty

1978).

It may be argued that the singing male technique measures on.ly

adult activity and therefore may not be adequate to measure effects on the

young. However, Borror (1975) and SlagsvoLd (1976) have found song activ

ity to be closely related to breeding activities. Slagsvold reports a

double peak in song activity over the breeding season where singing is more

persistent around egg laying of the first brood, then declines during nest

ing, and increases again when the young are ready to fledge. It was noted

for the phosphamidon-triple program (1976) that bird activity had declined
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from a peak level around raid-June. A decline in singing activity was noted

for most programs (phosphamidon-single, double and triple applications and

phosphamidon-plus motor stimulants) in the treatment and control blocks,

suggesting that the decline was a natural decrease in song activity during

nesting. Increases in activity were noted for the programs phosphamidon-

five applications, aminocarb-two and three applications. In all three pro

grams, a number of fledglings were sighted which is in keeping with

Slagvoid's observations that activity increases with the fledging of the

young.

CONCLUSIONS

Adulticide treatments involving various spray regimes of phospha

midon and aminocarb to control adult spruce budworm had no obvious harmful

effects on forest songbird populations on the whole. Under certain condi

tions , low dosages of phosphamidon (0.070 kg Al/ha) caused population re

ductions in some species C the ruby-crowned kinglet and Tennessee warbler

after one application of phosphamidon, and the Tennessee and Cape May war

blers after five applications). However, the significance of these reduc

tions cannot be easily extrapolated as many canopy species were not

affected and some species affected in some spray regimes were not affected

in others.
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APPENDIX I

Population structure of bird communities on treatment and

control plots; Phosphamidon - single application.



Table 1

bird population census

Phosphamldon treatment block 10 east, plot 7-Uwy, 430

Northumberland County, New Brunswick

10 July-19 July, 1974

Family

Picidae

Tyrannidae

Corvidae

Paridae

Troglodytidae

Turdidae

Sylviidae

Vireonidae

Parulidae

Fringillidae

Total Birds

July

10

-6

8

0

0

0

2

10

4

2

46

38

110

Pre-spray

July

n

-5

2

0

0

0

0

18

8

0

80

46

154

July

13

-3

12

2

4

0

6

36

10

0

76

64

210

July

14

-2

6

0

0

0

2

22

6

0

40

36

112

July

15

-1

2

0

0

0

0

18

k

0

40

38

102

Daily

avg.

6.0

0.4

0.8

O.O

2.0

20.8

6.4

0.4

56.4

44-4

137.6

July

16

+0

2

2

0

2

6

34

0

0

62

44

152

Post-spray

July

17

+1

6

0

0

0

0

40

2

0

42

42

132

July

18

+2

6

0

0

0

4

32

0

0

40

52

134

July

19

+3

6

0

0

0

2

38

0

0

26

38

110

Daily

avg.

5.0

0.5

0.0

0.5

3.0

36.0

0.5

0.0

42.5

44.0

132.0

Ui



Table 2

Forest bird population census

Phosphamldon treatment block 10 west:, plat 7-llwy. 430

Northumberland County* New Brunswick

10 July-19 July, 1974

Family

Picidae

Tyrannidae

Paridae

Sittidae

Tcoglodytidae

Turdidae

Sylvilfrae

Vireonidae

Porulidae

fringillidae

Unidentified Birds

Total Birds

July

10

-6

2

2

0

0

A

16

8

0

64

22

0

118

Pre-spray

July

11

-5

0

0

0

0

2

6

4

0

34

12

0

58

July

12

-4

0

6

0

0

6

32

8

0

104

36

0

192

July

14

-2

2

0

0

0

10

10

8

4

36

10

0

80

July

L5

-1

0

0

0

0

2

18

6

0

40

14

0

B0

Daily

avg.

0.8

1.6

0.0

0.0

4.8

16.4

6.8

0.8

55.6

18.8

0.0

105.6

July

16

+0

2

2

0

0

6

28

2

0

64

34

0

138

IJost-spray

July

17

-1 1

0

0

0

0

10

38

0

B0

22

0

154

July

18

+2

3

0

5

2

4

16

8

6

33

13

0

90

July

19

-f-3

2

0

7

0

s

26

6

2

36

23

2

112

Daily

avg.

1.8

0.5

3.0

0.5

7.0

27.0

5.0

2.0

53.3

23.0

0.5

123,5



Tttble 3

Forest bird population census

Phoapliamidon treatment block 31, plot 31-Trulian Falls

Northumberland County, New Brunswick.

16 July-25 July, 1974

Family

Trochilidae

Picidae

['aridae

Sittidae

Troglodytidae

Turdidae

Sylviidae

Vireonidae

Rarulidae

Fringillidae

Total Birds

July

16

-5

2

2

0

0

6

12

0

0

26

6

54

Pre-spray

July

17

-4

2

0

0

0

A

18

0

2

15

6

47

July

18

-3

0

0

0

0

4

7

2

2

17

9

41

July

19

-2

1

0

0

2

4

6

0

1

IS

6

39

July

20

-1

1

2

0

0

4

7

0

0

/\

2

37

Daily

avg.

1.2

O.S

0.0

0.4

.4.4

10.0

0.4

1,2

19.4

5.8

A3.6

July

21

+0

3

2

U

0

A

10

0

4

23

4

50

P

July

22

+1

I

2

2

0

4

9

0

0

26

6

50

ost-spray

July

23

+2

2

0

2

0

6

5

0

0

21

6

42

July

24

+3

0

2

0

0

7

0

0

19

.10

42

July

25

+4

0

0

0

0

4

7

0

0

9

7

27

Daily

avg.

1.2

1.2

0.8

0.0

4.4

7.6

0.0

0.8

19.6

6.6

42.2

Ln



Table 4

Forest bird population census

Phosphamidon control block, Newcastle

Northumberland County, New Brunswick

10 July-19 July,

Family

Tetraonidae

Columbidae

Picldae

Tyrannidae

Corvidae

Paridae

Sittldae

Troglodytidae

Turdidae

Sylviidae

Vtreonidae

Parulidae

Icteridae

Fringillidae

Unidentified

Birds

Total Birds

July

10

-6

0

2

2

0

0

3

0

6

44

0

4

76

4

28

0

169

Pre-spray

July

11

-5

1

0

6

0

4

22

4

10

44

6

h

113

26

2

246

July

13

-3

0

0

4

0

0

6

4

8

62

8

9

125

13

31

0

270

July

14

_2

0

0

0

0

2

K)

0

4

28

4

6

70

8

20

2

154

July

15

-1

0

0

0

0

0

5

2

2

12

2

10

60

4

17

0

114

Daily

avg.

0,2

0.4

2.4

0.0

1.2

9.2

2.0

6,0

38.0

4.0

6.6

88.8

6.6

24.4

0.8

190.6

July

16

+0

o

0

0

6

0

14

2

4

47

3

6

60

5

28

0

175

Post-

July

17

+1

0

0

6

tJ

0

2

4

A

49

9

10

83

8

17

0

192

spray

July

18

+2

0

0

3

2

4

18

2

4

31

7

5

73

10

25

0

184

July

19

+3

0

0

4

0

0

10

0

2

31

8

8

78

2

20

0

163

Dal ly

avg.

0.0

0.0

3.3

2.0

1.0

11.0

2.0

3.5

39.5

6.8

7.3

73.5

6.3

22.5

0.0

178.5
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Table 6

Forest bird population, cunsus

Fhospheraldem control block, Checkplot

Gloucester County, Mew Brunswick

16 July-25 July, 1974

Family

Plcidae

Corvidae

I'aridae

Turdldae

Sylviidae

Vireonidae

I'arulidae

Icceridae

Fringillldae

Total Birds

•

July

16

-5

1

3

7

10

0

0

s

2

12

43

Pre-sprny

July

17

-4

2

4

3

4

2

0

8

5

10

38

July

18

-3

0

0

1

0

0

0

4

2

6

13

July

3 9

_2

0

0

3

6

0

0

2

0

8

19

July

20

-1

0

4

4

6

0

0

2

1

0

17

Daily

avg.

0.6

2.2

3-6

5.2

0.4

0.0

4.8

2.0

7.2

26.0

July

21

+0

0

0

0

9

0

0

6

0

L2

27

PosL-spray

July

22

+1

0

1!

2

4

0

0

3

2

12

23

July

23

+2

0

2

1

7

0

0

4

2

6

22

July

24

+3

0

0

!

3

0

0

2

0

14

20

July

25

+4

0

1

3

]

2

2

0

0

12

21

Daily

avg.

0.0

0.6

1.4

4.S

0.4

0.4

3.0

0.8

11.2

22.6

CO
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APPENDIX II

Population structure of bird communit ies on treatment and

control plots; Aminocarb - double application.



Tablt; 1

Forest bird population census

Phosphamidon treatment block 1, Allardville

Gloucester County, New Brunswick

9-24 July, 1974,
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Table 2

Forest bird population census

Phusphamidon. treatment block 7, 44 Mile Brook

Northumberland County* New Brunswick

12-25 July, 1974

Family

Pre-spray I'osL-spray I Post-spray II

July July July July July July July July July July July July

12 13 14 16 17 Daily 18 20 21 22 Daily 23 24 25 Daily

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

Trochilldae

Picidae

Tyratmldae

Corvidue

Paridae

Sittidae

Troglodytidae

Turdidae

Sylvi idae

Vireonidae

Parulidae

Fringillidae

Total Birds

3

6

4

1

0

■0

2

9

2

0

21

35

S3

3

2

0

0

2

0

2

a

2

0

28

35

82

6

6

2

0

0

0

2

JO

2

0

32

18

78

4

4

2

0

0

6

0

14

2

0

28

20

80

0

3

2

0

0

0

u

7

0

2

15

27

56

3.2

4.2

2.0

0.2

0.4

1.2

1.2

9.6

1.6

0.4

24.8

27.0

75.3

L

2

0

0

2

0

9

2

2

13

23

5H

1

0

2

(i

0

0
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9

0

0

20

16

48

0

0

2

0

2

2

0

S
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0

12
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7

2

2

0

2

0

0

13

1

0

12

13

52

2.3

1.0

1.5

0.0

2.0

1.0

0.0

9.8

1.3

0.5

14.4

17.7

51.0
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4

2

8

2

0

18

14

61
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4
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0
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0
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0

5
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3

0

3

2

u

8

13

35

3.7

4.3

1.3

0.0

1.0

3.0

0.7

7.9

2.0

0.0

12.3

15.0

51.3



Table 3

Forest bird population census

Phosphamidon treatment block 8, Canoe Lake

Gloucester County, New Brunswick

11-25 July, 1974.

Family

Trochilidae

Parldae

Sittidae

Trogiodytidae

Turdidae

Sylviidae

Parulidae

Fringillidae

Total Birds

July

11

"5

0

2

0

2

9

4

22

17

b(>

Fre-spray

July

12

-4

1

2

2

4

16

2

37

20

84

July

13

-3

0

2

0

2

S

2

12

17

43

July

14

-2

1

0

2

6

6

10

24

27

76

July

16

-0

0

4

0

4

13

2

21

20

64

Daily

avg.

0.4

2.0

0.8

3.6

10.4

4.0

23.2

20.2

64.6

Post-spray

July

17

+1

L

0

0

4

12

2

19

19

57

July

18

+2

0

2

0

2

4

2

12

9

31

July

20

+4

0

0

0

A

5

0

6

9

24

I

July

22

+6

0

2

0

2

6

2

10

10

32

Daily

avg.

0.3

1.0

0.0

3.0

6.8

1.5

11.8

11.9

36.0

Post-

July

23

H-l

0

6

2

2

3

2

12

8

35

-spray

July

24

+2

0

3

:>

0

4

2

11

12

39

II

July

25

+3

1

2

4

4

5

0

6

10

32

Daily

avg.

0.3

5-3

2.7

2.0

4.0

1.3

9.7

10.0

35.3



Family

Table 4

Forest bird population census

Phosphamidon treatment block 8, Bowser Lake

Gloucester County, Hew Brunswick

11-25 July, 1974.

Pre-spray Post-spray I Post-spray II

July July July July July July July July July July July July July

11 12 13 M 16 Daily 17 18 19 20 Daily 22 23 IA 25 Daily

-5 -4 -3 -2 -0 avg. 1-1 +2 +3 -M SVg. +1 H-2 H-3 -1-4 avg.

Trochilidae

Picidae

Corviduq

Paridae

Sitlidae

Troglotlytidae

Turdidaci

Sylviidae

ParulJdae

Frltigillidffie

Total Birds

0

0

0

2

0

0

6

1

16

16

sU

u

0

0

0

0

4

8

A

23

23

62

0

0

0

0

0

2

12

2

21

25

62

0

0

0

0

2

0

8

2

26

22

60

0

0

0

0

0

2

6

0

1?.

18

38

0.0

0.0

0.0

0.4

O.A

U6

8.0

1.8

19.6

20.8

52.6

0

0

0

2

2

4

7

2

20

16

53

1

0

1

0

0

'.}

0

13

27

59

0

0

0

0

0

0

0

2

6

12

0

0

2

0

2

$

0

12

12

36

0.3

0.0

.1 .3

1 .0

0.5

2.3

7.3

0.5

1.1.8

15.3

40.0

0

0

0

1

0

2

5

0

10

16

34

0

0

0

6

0

2

11

3

12

19

53

0

0

0

0

2

2

l\

2

8

18

36

0

2

0

0

2

2

8

2

6

14

36

0.0

0.5

0.0

1.8

1.0

2.0

7.0

1.8

9.1

16.8

39.a



Table 5

Forest bird, population census

PhosphamidoiT treatment block 9, Plot: 9

Northumberland County, New Brunswick

11-25 July, 197/4

Fast!J y

Pre-spray Post-spray I Post-spray II

July July July July July July July July July July July July July

11 12 13 U 15 Daily 17 18 20 21 22 Daily 23 24 25 Daily

-5 -4 -3 -2 -1 avg. Hi +2 *ft +5 +J5 avg. +1 +2 +3 avg.

Tyrmmidae

Corvidae

Paridae

Sittidae

Trofjt.ody tidae

Tuudidae

Sylviidae

Vireonidae

Parulidae

■FringillidaG

Total Birds

0

1

2

0

6

9

0

0

24

19

61

0

0

2

0

2

10

0

0

23

16

53

0

0

2

0

4

6

0

0

22

24

58

0

1

1

2

2

8

0

0

22

29

55

0

0

4

0

4

8

2

2

14

20

54

0,0

0.4

2.2

0.4

3-6

8.2

0.4

0.4

19.0

21.6

56.2

0

0

2

0

2

4

2

0

13

22

45

0

0

1

2

4

17

0

0

12

35

71

0

0

0

0

6

9

2

2

11

23

53

0

0

2

0

2

0

0

4

12

24

0

1

1

0

1

15

0

0

2

20

41

0.0

0.2

1-2

0.4

3.0

9.8

0.8

0.4

8.4

22.4

46.8

0

0

0

4

6
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2.0
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24.0
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Table 6

Forest bird population census

Phosphamidon treatment block 11t Plot 12

-Northumberland County, New Brunswick

11-24 July, 1974.
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Table 7

Forest bird population census

Phosphaniidon treatmeat block 12, Plot 3

Northumberland County, New Brunswick

8-24 July, 1974.
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Table 8

Forest bird population census

Phosphamldon treatment block 13, Plot 13

Northumberland County, New Brunswick

8-21 July, 1974,
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Table 9

Forest bird population census

treatment block 16, plot 4

Nortliumberland County> New Brunswick

9-24 July, 1974
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Table 10

Everest bird population census

Phospbamidon treatment block 17, plot 5

Northumberland County, New Brunswick

11-24 July, 1974

Family

Pre-spray Post-spray I Post-spray II

July July July July July July July July July July July July July

11 12 13 14 15 Daily 17 18 19 20 21 Daily 22 23 24 Daily

-5 -4 -3 -2 -1 avg. +1 +2 +3 +4 +5 avg, +0 +1 +2 avg.

Trochilidae

Picidae

Pariciae

Slttidae

Certhiidae

Troglodytidae

Turdidae

Sylviidae

Vireonidae

Parulidae

Friogillidae

Total Birds
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Table 11

Forest bird population census

Phosphaniidon treatment plot 2

Gloucester County, New Brunswick

10-25 July, 1974.
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Table 12

Forest bird population census

Phosphamidon treatment plot 3

Gloucester County, New Brunswick

10-25 July, 1974

Family

Pre-spray Post-spray I Post-spray II

July July July July July July July July July July July July July July

10 11 12 13 14 Daily 17 18 19 20 21 Daily 22 23 24 25 Daily

-5 -A -3 -2 -1 avg, 4-1 +2 +3 +4 +5 avg. +1 +2 +3 +4 avg.

Acciptridae

Caprimulgidae

Picidae

Corvidae

Paridae

Sittidae

Certhiidae

Troglodytidae

Turdidae

Sylviidae

Vireonidae

Parulidae

Fringillidae

Unidentified Birds

Total Birds

0

0
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TsbJU 13
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7.r,

53.2

5.&

102.2

fi.r,

32. l\

0.4

2 33.1)

July

11

0

0

0

ii

0

1

10

0

6

28

4

70

8

20

2

a*

rn3t-,

July

15

0

ft

9

0

0

0

5

X

2

12

2

10

f>0

17

0

11 4

July

L6

(1

0

0

0

&

0

14

2
j,

it 7

3

60

5

20

0

.75

July

19

0

0

0

0

0

10

0

2

31

fl

8

78

2

20

0

163

ll.i ily

O.il

0.0

(J.0

I.CJ

1.(1

9.8

1.0

1.0

29.5

4.3

7.5

67.0

4.8

21.3

Q.r>

151.5

Poo

21

HI

0

6

4
Q

20

6

i, 4

6

fi

72

4

23

0

t-SPrny

July

11

0

1

0

(1

1

1

2

;i

4

2

50

29

0

n

July

23

0

0

1

/,

2

0

4

2

f,

21

6

2

46

&

25

0

125

!)* I 1 y

Auj>.

0.0

0.3

0.3

2-0

0*3

I J .3

3.0

20.7

5.3

1.7

25.7

0,0

150.3



To tile 14

Furcut 111 nE iKiitiiL.nl. inn CGn&tift

iii'- j'li.1! ii! (ii.u cotttftrl for block 7

ou^ciiter County, Nav ByubeikI ck

12-25 July, 1971

Family

I'lclilne

XjTnnntilite

CdrvlJ.m

FarM.ic

51ttldae

Cartel Wae

Tr"if; 1 mly t I i!ne

Ttmltdfle

Sylvl dine

J'fuiiSyc.S 11 Id sin

rnriilJ.liie

Fr1,,El[ll.Jne

Total blnls

July

12

1

0

0

0

u

0

2

o
0

0

n

12

35

July

13

0

0

0

11

0

0

I\

9

0

0

22

12

ill

E're-Hiir.iy

July

1/,

0

0

0

0

[J

0

0

10

4

0

14

10

30

JuJy

If)

0

0

o

0

C)

0

2

11

I)

0

111

14

37

July

17

I

0

0

IP

2

0

7

0

0

4

a

2ft

■Oily

Avg,

0.4

0.0

0.0

0.0

0.4

0.0

2*4

10.fi

0.8

a.a .

l2T'i

11.2

3C.fi

July

lit

0

0

0

a

a

0

2

0

z

0

0

!■.

20

i'ciBt-[J|

July

19

0

0

a

i

0

0

4

15

0

D

6

12

1ft

>rrty 1

July

20

2

(1

2

0

0

i)

0

7

0

0

4

12

27

July

1\

1

0

1

1

0

0

6

11

0

0

III-

B

3«

Dally

fiv |;.

O.t)

0.1!

o.n

0.!i

0.1)

0.0

1.0

10.3

0.5

0.0

5.0

10,0

30.8

Tjjs ti-aprsiy

July

0

2

2

2

.'■

2

44

2

0

6

I!

hi

July

L\

0

z

0

1

0

0

2

7

0

0
ff

9

11

(1

July

25

0

2

0

0

0

2

5

2

3

4

12

Vi

IMIly

Avf!.

0.0

2.0

0.7

2 3

1.3

n.7

2.0

tl.7

1.0

3.3

10.7

36.0



Tablfl L5

')lr«l jiei piil sit Inn census

l'liorj|Oinoildtm ccJtitrnl for Block 8, Canoe IjiKr nnd Hlocfe '

OltiucfjlltLT Comity, Nt«l Brunswick

M-25 July, 1974

family

I'luia.ir.

Carvlilne

l';ir 1 ilnt-

Certlil tdae

Trnpl inlyt L4&C

Tnrill J.ift

Sylvll ilno

Boffibyel UMoe

Pfini] l«Jfn>

Frin|>im<lM

Totnl birds

July

II

2

0

0

1

2

0

A

in

0

{J

in

u>

53

I'n

July

12

1

0

0

0

0

0

2

8

n

0

12

12

Y>

July

n

a

0

u

0

n

0

4

9

II

0

22

12

41

July

U

a

0

0

a

0

0

10

4

0

14

10

1ft

July

Id

0

0

0

0

0

0

2

1 ]

0

0

10

I'1,

37

Pfilly

0.6

0.0

0.0

0.2

O.'i

O.«

2.4

o.n

0.0

1^.2

12.fl

July

17

1

(i

(J

0

0

7

0

0

4

B

2f>

July

in

0

o

0

0

0

2

B

2

0

0

S

20

iprny I

July

■M)

1

0

2

0

0

0

0

7

0

0

12

n

July

21

1

0

1

1

n

0

r>

n

0

0

10

8

3H

Uiil ly

Avr.

1 .0

o.a

0.8

O.3

I). 5

o.o

1.0

8.3

0.5

0.0

9.0

27.8

Pont-B

Jwly J

21

0

2

2

2

14

2

0

6

11

'.7

.arc,

..ly

a

2

0

j

u

e

7

0

0

6

lJ

2/

U

July

25

0

1

0

0

0

2

■■

!
3

4

1/

3',

Dolly

0,0

2.0

0,7

2.3

1.3

n.7

2.0

8.7

I . 3

1 .U

b. 3

10.7

- I



16

t l.lril population census

conCrfll tor Mock fl, 1ti>uficr Lak«

er County, New Brunswick

n-w July, /

Pre-spray

July .hi 1:

f'jiinlly

[ Po&foprny 11

1 0.0 2 0

t? *1? 'S ^ V ^ *? J»' "' »' "- »' J"r "' "«•
0 0 0-5 0 I) <> fl.tl

Pi*W« 0 0 2 0 0-e « J J- 0 , Q Q.7

Corvldw 0 0 0 J 1 .J * ' 2; 2 11 1.1

Kr»" ! ! ; ! J !:t i i o • <>■» o ■ • j-;
53S- « " ii ; ' w vj ; S S S oi? o o b oio
syiviiaaB o J r! b 4 t a *-o 3 * 2 3*D
I'.irt.l Line 3 & 0 J-* z Q ( 2.0 2 2 0 1.3

Svhu'l'm..,, ! " W » « fl:" I0 & B '> 6"» fl _^ ^



Tulde 17

Forest 1*1 cii populat 'on cenvu4

PkOSplHIBtdon control for Block LI

frl»iimt.*'rl<iti<] County, Mew Brunswick

II-Z3 July,

¥nnl ly

T«?t r.ion IiL.tg

Oi 1 ismli 1 iiftr

Tlin-lll 1 lii.TP

Plcldnc

Ty r.iiisi M.ie

Corvldac

Parldne

31 tt Uloc

Troglodyt 1 ii-fp

Turtldire

'!yl vl Lctae

vi remilclag

I'.irul Ltlnc

t'r I ilgi 11 Idnc

Uiiiiic-iil 1 Ele.l hllilrt

Total l»lrcln

(Inly

11

1

it

0

6

0

4

J>

I,

to

44

ft

I,

113

A

26

2

Pi

July

12

0

it

0

6

0

0

II

2

a

62

a

4

fly

a

i%

0

2311

Jnl y

13

a

0

0

/,

0

0

e

4

6

62

8

9

12"*

!3

31

0

270

f

July

u

n

it

0

0

i

10

0

A

2fl

4

70

8

20

2

1.4

July

15

0

0

0

0

0

0

2

2

12

2

10

CO

4

17

a

ill

Da 11 y

Avg.

0.2

0.0

0.0

3.2

0.0

1.2

10.2

2-'.

ft.'.

41 ,6

5.6

CO

91.4

/.'.

27.'.

0.6

104.4

July

16

0

0

0

0

6

It

14

2

4

47

3

Ii

GO

5

2ft

0

175

Post

July

17

0

n

0

6

o

ii

2

4

49

V

10

S3

3

17

0

-opmy 1

July

LS

i)

0

2

4

L8

2

4

11

7

5

73

10

25

D

July

19

0

0

0

■■.

0

0

in

0

2

11

Q

0

;n

2

20

0

If.!

[In 11 y

0.0

0.0

0.0

3.3

1,5

1.3

1 1 -l)

2.0

1-5

19.5

b.a

/.i

73.5

r.-3

22.5

1)1)

17(1.5

Posl

July

21

(1

0

a

b

4

(i

26

ft

h h

(t
8

72

4

23

0

203

Jil 1 y

0

1

0

4

0

I

4

1

Z

23

Z

50

4

29

□

121

11

July

n

0

i

4

2

a

4

2

&
21

&

2

4&

&

25

0

125

Dai ly

Atfg.

0,0

0.1

0.3

'..7

2.0

0.3

LI.3

3.0

4.0

2B.7

:..3

■ 4,0

56.0

4,7

25.7

0.0

150.3



i ly

TeLr.-iunl ite

C!fi1 innliiil.'ii"

Tun-til 1 I iln

Tyr;iiiiiUlnr-

l!nrv [dni*

PnrfdiW

Sit tidnc

Turd lilac

Sj 1 vl Una

VI rconltloo

ni 1 f

Tntnl lit Ti

Table 13

Forpnl lilrJ poiMil.nclnii COMUB

Photplinnlttafl com r«l tot Bloc* 12

llitrLluirotiu-rl.irM CoitllCy, Neur nriin-jvJSo

0-7* July.

u—«]>rmi /

.Inly

8

Jnly

9

July

11

July JaJy

12 is

birds

0

0

0

ii

Q

2

in

o

i,

52

in

40

0

23H

6

ft

ion

2'<2

10

/•'■

6
4

113

26

2

2 Ad

0

0

0

6

a

o

a

2

8

f.2

s

89

8

43

0

n

o

0

0

0

6

El

62

H

9

12S

L3

II

2?0

>;i I I y

0.0

o.o

i.t

0.(1

2.(1

11.0

2.H

7.Z

tOS.fl

7. [I

34 .8
a.^

i\int-a|iriiy I

July

15

July

1

10

60

4

17

□

.Inly

17

July

lit

ii.il ly

3

6

60

5

175

0

(I

6

U

a

2

'i

A

49

9

CO

03

e

17

a

o

o

0

!

2

4

18

2

'<

11

73

10

25

0

(l.O

(1.0

iJ + 0

2.3

2,0

].«

H.ti

2.5

1.5

V..B

21.5

n.o

I'ou t"H[iriiy 11

July

21

a

l

0

0

4

0

26

6

S

72

23

n

201

July

23

July IJ-.-i L1 y

0

0

i,

0

I

1

2

21
f,

2

su

ft

2*3

U

0

1

2

(1

2

21

2

46

6

25

0

125

0.0

0.3

0.3

'..?

2.0

1 L.I

3 + «

4.(3

2H.7

5*1

'i.O

56.0

4.7

25.7

0.0



Table 19

Forest lilri! population ceiift'is

I'tiuiiph.imiiliin cniHtol fur Block 13

Bnrihisiniit-rland County, Hew Brunswick

£1-19 July,

r.-iinl Ly

Tel rntiii I il.if

I'm 1 innlil 11ni■

Tyronnl dne

f.c i T u t tl n iB

]'ii r Lilic

StltMaf*

Troniodytldne

Tiir.M^.if

?iy 1 v t 1 iino

Porn) Idae

lete ridnc

UnldOlltlClcd hlrrts

Total Mnls

July

It

1)

0

/I

0

z

la

0

f>
it

9'*

10

40

0

Z»

Fl

July

■]

0

0

2

n

4

14

A

^

5A

5

LOU

3*1

u

zu

■e-s,raJ

.Iu3y

10

Q

2

2

0

0

3

n

f>

t,U

0

A

Ii,

:,

26

0

169

July

11

i

0

0

22

10

44

6

^

113

tt

26

2

2'tf.

Ju 1 y

L?

n

[i

r>

o

ii

8

2

a

s

H9

0

43

0

2 3fl

Dn 1 1 y

AvR-

0.7

O./i

/i.n

0.0

2.0

13.0

2.0

fc.fl

51.3

5.3

96.0

6.0

3'i.2

D.'i

Z2C.6

July

13

II

0

4

0

0

6

>*

Q

r.z

8

9

125

13

31

0

270

Post.

July

n

0

0

u

2

10

0

4

2fl

4

c

70

S

20

2

ipmy 1

July

15

u

tt

0

0

0

5

2

Z

12

2

10

Ml

4

17

0

114

July

Up

11

0

0

6

0

l'i

2

17

3

6

60

5

28

0

175

Dnfly

Avj.-

5.0 ■

0.0

1.0

1.5

D.'i

8.8

3.0

'i.S

J7.3

'i. 3

7. It

70. n

7.^

2'i.0

Q.5

37H.5

''■"■'

July

17

t)

0

I)

0

2

A

'■''
9

10

fi3

S

17

I)

192

-""

.Inly

III

11

0

3

2

18

2

It

11

7

3

73

10

25

(1

1(1'.

.Inly

1']

0

0

I

in

0

7

31

8

B

in

1

20

II

163

Pally

Auj-.

D.0

0.0

'•-3

U.7

K3

10,0

2.1]

1*3

37.0

8.0

7.7

78.0

(j.7

20- 7

0.0

17'J.f



Table 20

FnrcBt 1>I rd populat l«n census

l'lni:i|ilinm! lion control for Blocic I ft

Northumhex In ml Ceimcy, Now Brumwl ctr

9-23 July, 1974

Fmtlf

Tr-LtMdii ld«e

('uluirtM ild?

Trodil 11 tine

l'lCtd(l«

1 yr.tinii ila.fi

Corolitan

P.itldmi

SI lU.Ino

trOntBdyttdne

Tuiciiit.i>>

!iyl ul lit/it1

VIrcnnldac

Pnrnl J-lne

lttcrUlne

Vr 1 iifj 1 1 1 irlae

I1, i Ml-ill Lflcd Birds

TVitnl htrda

July

9

II

0

0

0

'l

■ :

4

6

54

1-

6

[03

4

M

0

2'.2

July

to

t>

2

■ u

2

0

■j

3

0

6

44

0

4

76
4

28

0

169

re-upra;

July

11

1

0

0

f>

0

4

vi

4

in

Mi

6

lt

113

h

2u

2

246

r

July

12

0

0

0

6

0

0

8

2

6

62

6

89

0

43

0

2 3B

July

13

0

0

u

4

0

0

6

4

B

62

0

'J

125

13

31

it

2 70

thi 1 1 y

Av|> .

0.2

0.4

0,0

4.0

0.0

1.6

lO.d

2,8

Kb

33-7

5.6

5.4

102.2

6.6

32.4

fi.4

231.0

July

IS

0

0

0

0

0

o

5

2

2

12

5

10

60

4

1 /

ll

1!',

July

16

0

U

0

0

6

0

14

1

4

47

6

60

5

28

0

m

July

17

0

0

0

&

0

0

2

4

'(9

9"
10

03

8

M

0

192

■ [

July

in

0

0

0

3
2

4

1 n

2

4

31

7

5

73

10

25

0

IH'i

July

11

0

0

0.

4

LI

0

Ul

0

2

31

8

a

78

2

20

0

163

Da 11y

Av*,

0.0

0.0

0.0

2.6

1.0

0.0

9.a

2.0

3.2

34.0

5.a

7.11

70.a

S.B

21.4
0.0

1 fi 5.6

July

21

1)

0

0

fi

0

26

6

4

f>

11

17

k

23

203

July

22

0

1

0

0

I

t,

1

2

21

4

2

50
■,

29

0

123

11

July

23

0

0

1

4

2

0

4

,'

6

21

Z

46

6

25

0

123

Av,..

0.0

O.T

0. 3

2.0

0.1

11.3

3,0

4.0

2R./

5-3

4.0

56.1)

4.7

2S.1

O.I)

150.3
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Table 22

Fureot liLnl [itjpn 1 nLion conftVH

1'liuijjluimLi.lciJ CDIltCot toe IllacV 2

tl(irLluinilifrl,nir) dimity, NOW Bcilhtwl

10-M July, 19?*

Fniul 1 y

'1111 CflQItJ iliii1

i'l 1111 m 111i1 a • •

Teochilldne

Plc-I.Ur

Tyrmm Iil.ic

Curvlilip

l'HTliini-

SlttMne

TroeloJyt Ld&e

TitrdldftD

l>yl y 1 idM

V Ireon lit.Tc

Paml Idne

Ectcrlrtaa

Fringll1Iritte

llnl.lrnt If Loi! Bill

Tot., blhb

July

Hi

0

2

0

2

0

:i

1

0

0

ft

0

ft
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control plots; Phosphamidon - triple application.



Table 1

Forest bird population census

Piiosphaniidon treatment plot 1

Sunhury County, New Brunswick

28 June-12 July, 1976
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Table 2

Forest bird population census

Phosphoniidon trciitmcnL plot 2

Sunbury County, Neu Brunswick

28 .Iune-12 July, 1976
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Table 3

bird pojjulation census

IMiosphamidon treatment: plot 3

Sunbury County, New Brunswick

28 June-12 July, 1976
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Table 4

Forest bird population ctmsus

I'liospliamidon trea t merit plot 4

Suiibury Count: y, New Brunswick

28 June-13 July, 1976
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Table 6

Forest bird population census

Phuspliamidon cont rol plat (for ploL h)

Sunbury County, New Brunswick

28 June-13 July, L976
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Table 7

Forest bird population census

Phosphamidon treatment plot CP3

Northumberland County, New Brunswick

5-21 July, 1(J7 7
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Table 8

Foreat bird population census

I'hosphamidon treatment: plot CP4

Northumberland County, New Brunswick

5-2] .July, 1977
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(i

a

9

25

y

July

'J

-2

0

0

2

0

0

0

(I

2

?

D

6

10

a?

July

ID

-1

0

Q

U

8

(]

ii

e

0

b

0

S

b

2U

Dally

*IU15-

0.0

0.0

o.a

U.2

0.0

D.IJ

U.4

0.0

I'.U

J.U

20.2

PawL-s

July

12

tl

0

I

a

a

0

0

a

Q

b

H

12

12

13

INt-oy I

July

1^

0

1

0

0

0

0

0

0

a

2

h

J j

3p

Da 11 v

u.o

1.0

u.o

0.0

(1.0

0.0

0.0

0.0

1.0

1.0

y.o

12.5

30.5

l'i;ilL-

apray

I i

July

15

+1

a

a

0

Q

U

u

u

0

4

0

4

]U

18

Bully

"Vis.

(1.0

(1.0

O.I)

0.0

t».o

LJ,0

il.U

1*. (J

4.0

11.0

ft.p

HI.U

July

J ?

1 1

J

0

(I

ii

0

0

i'

B

POfl

.Inly

hi

(•2

0

0

0

(1

a

a

[i

0

2

a

2

e

12

t-epjray

July

1

1

0

2

0

(1

0

0

Q

0

4

8

It

1 1 J

Inly

+4

Q

-■

0

I)

a

LI

n

ii

4

a

4)

u

u

July

U

+5

0

0

(1

(j

(J

2

0

0

£]

4

2

in

Dally

a»«

U.d

o.o

u.u

o.o

o./,

0.4

2.U

0.0

6.4

15.0

c



Table 9

Forest bird population census

Phosphaniidon treatment, plot 11

Northumberland County, New Brunswick

5-21 July, 1977

Family

Strigidae

Trochilidati

Picidae

Corvidae

Paridae

Sittidae

Turdidae

Sylviidae

Vireonidae

Parulidae

Icteridse

Fringillidae

Unidentified

Birds

Total Birds

July

5

-6

0

0

0

3

4

4

9

4

0

6

0

9

0

39

Pre-spray

July

6

-5

1

1

0

0

5

4

7

4

0

25

0

11

0

58

July

a

-3

0

0

6

0

0

4

4

4

4

18

0

14

0

54

July

9

-2

0

0

4

0

0

0

1.1

2

2

19

0

19

0

57

July

10

-1

0

1

2

0

0

2

1

2

4

9

0

15

0

36

Daily

avg.

0.2

0.4

2.4

0.6

!.8

2.8

6.4

3.2

2.0

15.4

0.0

13.6

0.0

48.8

Post-spray I

July

12

+1

0

0

0

0

2

1

6

2

2

24

1

6

3

49

July

14

+3

0

0

0

2

2

6

10

2

2

29

0

15

0

68

Daily

avg-

0.0

0.0

0.0

1.0

2.0

3.5

8.0

2.0

2.0

26.5

0.5

11.5

1.5

58.5

Post-spray

July

17

+1

U

1

1

2

4

3

10

0

0

23

0

7

1

52

July

20

+4

0

0

0

0

2

0

9

0

2

12

0

10

0

35

III

July

21

+5

0

0

0

0

0

10

0

0

0

3

0

7

0

10

Daily

avg.

0.0

0.3

0.3

0.7

2.0

1,0

6.3

0.0

0.7

12.7

0.0

8.0

0.3

32.3



Table 10

Forest Bird Population Census

PtiOSphamldon treatment ploc 12

Northumberland County, New Brunswick

4-21 July, 1977

Family

Pieidae

Tyrannidae

Corvidae

Paridae

Sittidae

Troglodyiidae

Turdidae

Sylviidae

Hombycillidae

Vireanldae

Parulidae

Fringillidae

Unidentified Birds

Total Birds

July

4

-7

2

0

0

0

0

2

10

h

0

2

26

4

0

50

Pre-spray

July

6

-5

0

0

0

2

0

2

6

0

0

2

12

6

0

30

July

8

-3

4

2

1

4

2

2

11

0

0

2

34

10

0

72

July

9
_i

j.

2

0

0

0

2

2

9

0

0

0

23

4

0

42

July

10

-1

1

0

0

2

0

2

5

u

o

0

22

15

0

47

Daily

avg.

1.8

0.4

0.2

1.6

0.8

2.0

8.2

0.8

0.0

1 .2

23.4

7.8

0.0

48.2

Post-spray I

July

+1

1

0

1

2

2

2

S

0

0

k

27

13

0

60

July

+3

1

0

0

2

0

2

17

0

0

0

22

a

u

48

Daily

avg.

1,0

0.0

0.5

2.0

1.0

2.0

12.5

0.0

0.0

2.0

24.5

8,5

0.0

54.0

Post-spray HI

July

17

+1

]

0

0

6

2

2

22

0

0

4

24

1

0

62

July

19

+3

0

Q

2

2

0

0

4

0

0

2

4

2

1

17

July

20

4-4

0

u

0

0

2

0

2

0

5

4

10

11

0

34

July

21

+5

0

0

0

15

2

2

a

0

0

2

]/.

4

0

kl

Daily

avg.

0.3

0.0

0.5

5.8

1.5

1.0

9,0

0,0

1.3

3.0

13.0

4.5

0.3

40.0

^5

I J





Table J2

Forest: bird population census

Phoephamidon control plot: CP2

Northumberland County, New Ilrunsw iek

5-21 July, 1977

I'-iR

11 1 1 1

Vtuai !y

rrctcAlI Ldua

Picitlau

Ty r.iun IiI.il-

CurvtUuu

SU till.11?

Ti.iylu.lyL I.Ljl-

TursIidiHS

SyJ vJiduu

lluinljyc I 1 1 hi.it-

Ponil Ji1.il-

KrlngUUdao

Total Birda

.Inly

5

-5

u

u

a

0

0

0

0

s

0

0

u

6
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n
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ti
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2

4
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0
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0

0
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0
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0
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H
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0
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D

0
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Table 13

Forest bird population census

Phosphamltlun control plot for plot 11

Northumberland County, New Brunswick

5-21 July, ]*J77

Family

Tetraonidat!

Picidae

Corvidae

Pari dae

Troglodytidae

Turdidae

Sylviidae

Bombycillidae

Vlreonidae

Parulidae

Fringillidae

Total Birds

July

5

-6

0

2

0

0

0

0

0

0

0

24

6

32

P

July

6

-5

0

0

0

2

0

0

0

0

0

20

6

28

re-spray

July

8

-3

0

0

p

0

2

6

2

0

36

8

58

July

9

-2

0

0

0

0

0

8

0

0

0

16

6

30

July

10

-1

0

0

0

0

2

3

2

0

2

18

8

35

Daily

avg.

0.0

0,4

0.0

0.4

0.8

3.4

0.8

0.0

1.2

22.8

6.8

36.6

Post-

July

12

+1

2

1

0

0

2

11

2

0

k

33

5

60

spray I

July

14

+3

0

0

0

(1

0

2

0

0

6

20

1 1

39

Daily

avg.

1,0

0,5

0.0

0.0

1.0

6.5

1.0

0.0

5.0

26.5

8.-0

4 9.5

Post-spray

July

17

+1

0

1

1

1

2

11

0

0

6

22

7

52

July

20

0

1

0

9

2

8

2

4

2

17

2

47

111

July

21

+5

0

0

0

0

0

0

0

0

u

4

4

8

Daily

avg.

0.0

0.7

0.3

3.7

1.3

b. J

0.7

1. j

D "7A, 1

14.4

4 .3

35.7



Table 14

L-orest bird population census

Phosphanudon. control pLot for plot 12

Northumberland County, New Brunswick

4-2L July, 1977

Family

Tetraonidae

Picidae

Corvi&ae

L'aridae

Sittidac

Troglotlytidae

TurdIdae

Sylviidae

liombycil Iidae

Vireonidae

Parulidae

Fringillidae

Total Birds

July

4

-7

0

6

0

2

4

0

3

0

0

0

35

7

62

Pre-spray

July

6

-5

0

0

0

2

0

0

<)

0

0

0

20

6

28

July

8

-3

0

0

0

0

0

2

6

2

Q

4

36

a

58

July

9

_2

0

0

Q

0

0

0

8

0

ii

0

16

6

30

July

10

-1

0

0

0

0

0

2

3

2

0

2

18

3

35

Daily

avg.

0.0

1.2

0.0

0.8

0.8

0.8

5.0

0.8

0.0

1.2

25,0

7.0

42.6

1'ost-spray I

July

12

+1

2

1

0

0

0

2

11

2

0

33

5

July

14

+3

0

0

0

0

0

0

2

0

0

6

20

11

39

Daily

avg.

1.0

0.5

0.0

0.0

0.0

.1 .0

6.5

1.0

0.0

5,0

26.5

8.0

49.5

PosL-spray

July

17

-M

0

1

1

2

0

2

11

0

0

6

22

7

52

July

20

+4

0

1

0

9

0
2

8

2

4

2

17

2

47

III

July

21

+5

0

0

0

0

0

0

0

0

0

0

4

4

8

Daily

avg.

0.0

0.7

0.3

3.7

0.0

1.3

6.3

0.7

1.3

2.7

14.4

4.3

35.7
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APPENDIX IV

Population structure of bird communities on treatment and

control plots; Phosphamidon - Eive application.
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Table 1

Forest bird population census

Phosphaaidon treatment block L2 (Dungarvon Jiver plat)
BUfifcville area, lioc^hunbdrland County, Saw Beunswtofc, 7-1. July, 19/3.

First Post-spray period Second Post-apray period

Family Species

July

7

Julv July

9

July

10

Daily

Avg.

July

14

July

15

July

16

July

17

Daily

Avg.

Picidae

Tyranr.ldae

Paridae

Troglodytidae

Uiaidae

Turdidae

Sylviidae

3orabyci.lll.dae

Virecnidae

Parulldae

Icceridae

FringilLidae

Yellow-bellied Sapsucker

Yellow-bellied Flycatcher

Eastern Wood Peewee

Black-capped Chickadee

Winter "fen

Catbird

Anerican -tobin

Wood Thrush

Hecait Thrush

Suainson's Thrush

Veery

Ruby-crowned Kinglet

Cedar Vaxwlng

Red-eyed Vireo

1.5

31ack-and—.mite

Tennessee 'warbler

Parula Warbler

Magnolia Warbler

Cape :iay Warblet

Yellou-runped Warbler

Chestnut-sidsd Wartlst

Ray-breasted Warbler

Ovenbird

Northern 'Jaterthrush

fellowchroat

Canada Uarbler

American Redscarc

3rowa-headed Coubird

RiiSe-breaaced Grosbeak

Evening Grosbeak.

Purple Finch

Pine Siskin

.American Goldfinch

Slate-coloured Junco

Chipping Sparrow

"Tiite-throaced Sparrow

Song Sparrou

0

2

0

0

2

0

2

0

I

3

0

10

2

0

0

A

4

6

0
2

0

0

10
2

2

k

0

0

1

0

0

3

4

0

0

u

0

4

0

0

2

4

4

2

0

2

0

2

4

0
2

0

0

0

0

0

0

0

6

0

8

10

0

0

0

0

2

6

6

q

0

2

0

0
j

i

0

L

0

0

0

0

0

a

i

4

16

0

0

2

0

2

0

&

0

0
2

2

S

2

2

0

0.3

0.5

0.3

0.0

0.5

0.3

4.0

0.3

3.5

9.5

0.0

3.3

1.0

0.0

U5

3.5

5.0

3.0

0.0

2,0

0.5

2.5

4.5

1.5

1.5

2.C

10

0.3

0

0

0

i

0

1

0

0

4

L2

0

6

2

2

0

it

6

0

4

2

0
2

•4

2

■y

4

0
7

7

2

0

0

0

0

7

5

0

4

0

4

0

0

8

0

0

4

0

2

A

4

2

■>

0

7

0

0

0

0

0

12

6

2

0

0

0

2

2

0

0

2

0

4

6

2

0

0

0

0

0

0

0

0

4

6

4

0

0

1

0

b

6

0

0

0

0

2

6

0

3

2

0.5

0.5

■ 3.5

1.0

0.0

■■ 0.3

0.0

0.0

6.a

7.3

1.5

2.5

0.5

2.5

0.0

3.0

5.5

0.0

1.0

2.0

0,0

2.3

5.C

2.5

3.1

J.C

0.0

2

io

12

12

0

0
2

4

0

10

10

&

0

0

0

2

4

0

15

15

10

1

2

2

1

0

8

7

6

I

4

0

2

•

0.5

13.3

9.0

3.5

l.G

1.5

0.5

2.0

4.0

0

20

12

a

0

0

4

b

0

10

5

5

0

0

0

4

2

I

0

0

5

1

0

0
t

0

0

0

0

0

2

4

2

3.3

3.5

. 4.3

4.5

0.3

0.5

0.5

3.5

3.5

locals 71 107 85 97.5 110 33 70 53 30.3



Table Z

Fores

Uncreated ^

31aci;ville area, Northumbe

bird population census

ncrsl plot (Morse 3roo's plot)

land Count?, Me« Brunawldc, 3-1? July, 1975.

First Pcae-spray period Second Pose-spray period

"aaily

July

3

July

9

July Gaily

10 Av".

July

15

July

In

Gaily

Avg.

Tyrannidae

Carvldae

Parldae

Sistidae

Troglodytidae

Turdidaa

SyLviidae

Boabyclllidae

Vlreonidae

?arulldae

Parulidae

Icteridae

Fttngillide

Yellow-bellied Flycatcher

Olive-aided Flycatcher

Gray Jay

Slack-capped Chickadee

Red-breasted I'uthatzh

'zi'i^car 'Jren

American Robin

Suainson's Thrush

Veery

3.uby-cro«ned Kinglet

Cadar Valuing

Solitary Vireo

Sad-eyed Vireo

Tennessee Warbler

Parula Warbler

Magnolia Warbler

Yellow-ruraped Varbldr

3ay-breasted '■.'arbLer

Cver.bird

liortiiern '.Jaterthr-jsr.

Yellouthroat

Canada Warbler

American Radstart

Unidendriad WarbLers

a.ed—Jinged Blackbird

Sase-breasted Grosbeak

Evening Grosbeak

Purple Finch

American Goldfinch

Chipping Sparrow

White-throated Soarrou

0.0

0.0

0.0

0

0

0

0

6

I

0

0

0

0

0

4

0

0

2

2

0

6

1

0

0

0

0

0

3

6

4

0

0

0

0

0
2

6

0

10

6

0

4

0

0

j

0

0

2

0

10
2

0

0

0

0

0

u

■:

0

4

4
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APPENDIX V

Populacion structure of bird communities on treatment and

control plots; Phosphamidon - plus motor stimulants, double

application.



Table 1

L'orest bird population census

Phasphamidoa plus motor stimulant treatment block 1, plot 1

Sunbury County, New Brunswick

5-19 July, 1977.
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Table 2

Forest bird population census

Phospluniiitlon plus motor stimulant creattaeTit black 1, plot 3

Sunbury County, New Brunswi ck

5-J.9 July, 1977.
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Table 3

Forest bird population census

Control block, plot 5

Sunbiiry County, Hew Brunswick

5-19 July, 1977
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APPENDIX VI

Population structure of bird communities on treatment and

control plots; Aminocarb - double application.



Table 1

Purest bird population census

AniiuQGarb treatment plot 6

Sunbury County, New Brunswick

28 June-11 July, 1976.
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Table 2

Forest bird population census

Amlnocarb control plot

Sutibury County, New Brunswick

28 June-Li- July 1CJ76

Family

Accipitridae

KaleonIdae

Strigidae

Capriinulgidae
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Corvidae

Paridae

Sittidae

Turdidae

Sylviidae

Vireonidae
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APPENDIX VII

Population structure o£ bird communities on treatment and

control plots; Aminocarb - triple application.
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