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INTRODUCTION (
Chemicals were first used for control of sprucé budworm in New
Brunswick in the northwest of the previhce in 1952, With the exception
of 1959, Qperations have been conducted each year since,‘ In 19éQ the
scene of activities shifted to central parts of the proviﬁée. For several
years DDT was used éxnlusively. In 1962 an organophosphate (phoaphamidon)
was first emplo&ed, on a trial basis, as a potential DDT=-replacement in=
secticide, In 1964 the Canadian Wildlife Service, fulfilling its responsi=
bilities under the-Migratory Birds Convention Act, becamé involved inv
studies of ;he gidekeffgcts on forest birds, Studies h#vé ﬁostly been
conducted within a framework in which operational considerations, dictatéd
- by 1ar§al development, have assumed paramount importance, .Wildlife moni e
toring has also been conducted in plots éxperimentally sprayed with a

variety of chemicals by the Chemical Control Research Institute.  "Operational
experiments" have been concerned with variations 6f dosége, concentration,

and timing of appliéation. In 1966 a second organopthphate, sumithion
(fenitrothion), was first used, A new factor, finer:droﬁlet size (fine
calibration),-was.introd&ced for the first time in 1968. This year also,

the areas treated with organophosphates exceeded for the;fi}stAtime those
sprayed with DDT, A chemical control operation was laﬁhphéd against the
hemlock looper in Newfoundland in 1968, :

The following report summarizes the results qf“ﬁonitoring th§
effects on bird populations of phosphamidon and aumithidh used for sprucé
budworm controliin New Brunswick in June, and for hemlock looper control
in Newfoundland in July, 1968. The latter operation is covered more fully |

in a separate report to this committee,



METHOD | |

The 1968 field season was,td hdvetbeen partly‘devdted to.refining

our census_méthod; éb that small post-spray depressionsidf‘bird populations
might be more ﬁeahingfully assessed than has so far beeﬁ‘ﬁdssible in our
monitoring program., This plan was disrupted when two treatments ﬁade
_early in thistyeér's spray operation caused an unexpecpedl& high haZdrd
to birds. Therga:ter; and largely at our request, frequent‘changes ﬁare
made to the acheduié of block treatments as originally;pl#ﬁhed.. Day=to=
day decisions were made a8 to where and how we might best direct our

monitoring activities and & great amount of time was sp‘enﬂ travelling to
:spray blocks to. search for sick birds,

Bird counting in the manner previoualy doscribed to this committee
~ was carried out in three areas (Block 25, Block 29, and control) in New
Brunswick, and in two areas in Newfoundland (Area 24=25, and control)‘

. Two etraight, parallel lines one-quartar of one mile apart and one mile in
length were marked in the centre of Block 25 (Dungarvon River) They'were
oriented in an east-west dlrection, that is at right angles to flight
lines of spray aircraft, to minimize the effect of overlapping of or gaps
between spray swaths. The lines were designated as “A“Vand "R, Two .
straight, pérallel lines one=~third of one mile apart andjdne mile long
were marked in the northeast corner of Block 29 (Big Hole Laka). ‘They
,’were oriented in a northeast-southwest direction, straddled the lake,

and were designated as "A" and "B", This part of the block was the only area
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which we believed would contain a sufficiently variedvavifauna. These
two blocks ‘were scheduled for treatments in which we were most interested
and were chosen for reasons of accessibility and r~ela£iv'a proidmity to
field camp. A similar route, - composed of two legs each “<:>ne mile in
length, was marked in a very homogeneous stand on the.Grand Lake road
southof Doaktown, and used as a control, In Newfoundlalfxd, a route two
miles long was marked in the middle of Area 24=25 and fdliowed a logging
road. A route of the same length was flagged along a ldgging road near
Black Duck and used as a control. |

An observer' walked slowly along the "A" and "B;f" lines keeping
a tally of all birds seen and heard. A count was made of the mumber of
songs heard., Rough populatj.on indices were obtained by Vdividing the time
‘(in minnteé) tékén £o cover the route into the total nnmber of songs\heard
and the total muber of individual birds noted, respectlvely. Counts were
made early in the morning when birds are moat active. One observer was
assigned the route in Block 25, another the rout.e in Bléck 29, Both observers
were assigned to cover the control route, thus obviating the "human factor"
of any identification ability or hearing differentials,’ -"A” and "B" tallies
were kept separaté. We felt that, with uniform spray‘covérage, any signifie
cant population depression should mainfest itself equally on each leg.

On elther side of the "A" line, parallel l:.nes were marked at
a distance of two and one-half chains from it, Trees at each chain interval
were labelled, An atteruated, LO-acre plot (80 x 5 chains) was thus demarcated.
Within this plot, two observers in radio contact plotted the location of

singing males and other birds seen, Territories were defined and later



mapped. This kind of census taking was- z?bandoned in Block 25 because

of an insufficiency of txme and suitablthnalified observers. In;tha

" New Brunawiok control area, territory-mppins was conducted in ihree
superimposed Mdre plots of different configuration, The dimenaiona

of these plots were as followst 80 x 5 chaine (as in Bloéké 25 and 2§),
4O x 10 chains , and 20 x 20 chains, Within the plots , 111:‘;5; two chains
apa.rt were fla.gged and trees were nmumbered at each cha.in mrk. Work in
the w x 10 and 20 x 20 chain plots was done by a biologist in pursuit of

- a separate pro,ject with different obJect.ives. Our aim was to measure

breeding populations in terms of the mmber of tertitoria.l males per
| 100 acres and to be able t0 pinepoint territories vaca’oed as the reeml'b

: /of spraying. Another goal vwas to equate an estimation of the mxmber of
breeding pairs on a long, attamated plot (conta.ining many Iractional |
Vtmitories) uith an estimate of the number on a plot oi‘ more sqme : |
| .configuration (perha.ps embracing more whole territoriea). Thiu phase of
the study is not ‘yet complete a.nd is not reported on here. ‘

Spraying was followed by searching for evidenee of “bird effect? -

A 'in 22 of the New Brunsw1ck and three of the Newfoundland spray blocks,{

. The follcwing phenomena were considered to be iudicative of poiaoning to

a greater or lesser degree:

(a) dead birds _found;

(b) sick birds cgm-ed by hand;

' (c) birde seen to be incapacitated to a lesser extent but poieoning evidenced
by tremoring, 1oss of equilibium, erratic flight (e.g. ruffed grouse
crashing into vbole of tree), constant blinking and bill wiping (we have
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noted capt‘iveA birds experimentaliy dosed 'with organthosphates to
indulge in this activity, Increased l;chrymationvand ‘salivation
are reported to be symptoms of anticholinosterase poisoning in man);

(d) abnormally tame birds seen;

(e) birds seen out of their normal habitat (e.g. Cape Hay warblers on
the ground, bay-breasted warblers foraging in slash) ]

(f) depression of population indices in areas where bj:d counts were mada
(in this regard , counts in control, or unsprayed axea.s are important
as apparent population fluctuations occur from da.y to day which can
be attributed to factors other than the application of poisons); and

sprayed areas ) .

RESULTS

The results 'of census and search activities‘ at.e 'presented under
four headinge—-iahoéphamidon, sumithion, mixtures ’ and: others, Within the
first three categories, findings are presented block by block in AordeAr of

decreasing dosage.

A _Phosphamidon Blocks
Block 2 | ‘
Treatment: phosphamidon, 3/8 1lb., 1/5 USG, coq,r;se calibration.
| June 11, morning. | :.
Searched by 4 observers, 4:00 to 5:30 p.m., 815 to 8:45 p.m.,

sick birds captured sick birds seen
1 eastern wood pewee 3 Tennessee warbler
1 magnolia warbler 2 myrtle warbler

1 myrtle warbler 1 purple finch

1 chipping sparrow v
L white~throated sparrow
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. During both search peri'ods; all observers me& that birds had
been virtually siienced. One observer heard only two partial songs from
whlte-throated sparrows during a 30-minute period in an area of heavy
slash whioh should have supported a large nugber of this species, Durlxt
two hours of searching, another observer heard oocaeiona.l songs from 1
birds of eight tapegies scattered through the block, Song counts were
made at six statio‘r'ié in an unsprayed area outside but '_ nggr the block from

73230 to 7345 p.:nln.‘ . These counts gave 6, 7, 15, 18, 22, ’And 23 soms/Mte,
contrasting strongly with the silence inside the bloc‘k."v _The 'tw‘g warblers
died during the evening of the same day, The flycatc.hez‘-l‘was released, |

| Searched by 3 observers (l ine:xperianced), ‘30 to 10.30 8.m,,

June 12 , ’ g ‘
, ~ sick birds captured - sick birds seen
~none . o " none o

Song count.s were 17/mim1te (mostly. thrushes and Tennessae warblera) s
| ) ‘2/minute (i‘rom 1 bay-breasted warbler), L/mimute (from 1 Blackburnian warbler ),

" b,/minute (from 1 mguming warbler), and 3/minute (from 1 white-throa.ted sparrow),
A cpunt made in; a nearby unspra.yed area gave 33 songs/mj.nute from a varlety

of species, but mostly Tennessee warblers and purple finches,

~ Block 25

| Treatment : phosphamidon, 3/8 1b., 1/5 USG, fine calibration,
' June 7, morning .

Searched 'by-3 observers, 4:00 to 5:30 p.m.,'~.:»J1“1,‘nte‘ 7.

2 observers, 7:00 to 8:15 p,m,, June 7,
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sick birds captured | sick birds seen

1 yellow=bellied flycatcher 1 sparrow hawk
1 robin 4 Empldonax flycatcher
1 Swainsont's thrush 2 robin
~ 2 Tennessee warbler (one dead) 1 Swainsonts thrush
- 2 Cape May warbler 1 Hylocichla thrush
1 myrtle warbler -1 Cape May warbler
1 Blackburnian warbler - 1 myrtle warbler
1 bay~breasted warbler - 1 bay~breasted warbler
1 American redstart 1 whit‘e-'throated Sparrow

2 shipping sparrow
The yellow—bellied flycatcher was found motionless on a road

carrying light motor traffic, One dead Tennessee warbler was also found

* in such a location, Both birds could have been traffic victims but appeared
| g to be uninjnred. All observers reported that the forest was virtually

" silent at all locations, Song counts varied from nil 'tb.':.l_l’..B/minute (3
individuals of 3 species), to 1.7/mimute (1 thrush), " Counts were mﬁde at
two‘ stations in an unsprayed area to the south of the block and gave 32
songs/minute (10 individuals of 5 species), and Ll/minute"(B individuals
of 8 species). The first sick birds were picked up af} A:B:O p;m. The first
one (a Cape Majwarblexf) died in captivity at 6:00 P.m. Most died during the
evening or during the following night. A Blackburniani-ym;bler survived until
the next morning and a chipping sparrow survived until AOO p.m, of June 8,
One observer report;ed that sick birds became progressively more difficult
to find‘, as theyv*:crere on the ground and m«.oved very uttie. '

Searched by 2 observers, 9:30 to 11:00 a.m,, June 8,

sick birds captured : sick birds seen
1 yellow~bellied flycatcher 1 yellow~bellied flycatcher
1 robin 1 robin
1 hermit thrush 2 Swainson's thrush
2 Swainson's thrush 1 bay-breasted warbler
- 1 Tennessee warbler 2 evening grosbeak
- 1 myrtle warbler 3 slate-colored junco

2 bay~breasted warbler 1 unidentified
1 evening grosbeak , B
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Eleven species were heard sing:mg while a b:l,rd count was being
. made prior to the search period, Both observers reporf.ed _the.‘nea.r absence -
of bird songs at most places within the block, kt. oné aﬁation, however,
a high song count was obtained, possibly in an area that spray had not .
reached, Moat of the captured birds died in captivity. , ‘The thrushes
. Were ‘re.leased invthe middle of a field during the afternoon. ‘Both
. Swainson's thrushea flew strongly to the nearest cover about 100 ya.rda
away ; the hermit thrush flew uncertainly, with one atop, to the same
. ) cover, the robi.n was able to fly only a few yards. |

Searched by 1 obaerver while bird count. was being mde, June 9 a.m,

Sick birds captured E 'sick birds seen
. 2 Swainson's thrush .- = ‘1 raffed grouse

2 evening grosbeak -~ .~ 1 Swainson's thrush
‘ . - S ' 1 bay«breasted warbler
N 1 white~throated sparrow
Vocal a.ctivity was' very Llow, The obaerver reported that most .
o ‘of the singing on the HAH leg of the census route was by winter wrens,
and by Tenn_esaee warblers, ovenbirds, and slate-colored ;)uncog on the npH
line, R | | - |
Seven b:lrd counts were made before spraying and another seven
. after spraying. Resulta are shown in Table 1, Population indices are
shown in'Tablé'Z. Nearly all species were reduced in numbere. Ruby=
crowned ld.nglétﬁ and most warblers were virtually eliminated. Ovenbirds, 4’
followed by"l‘e’ﬁnessee warblers, éeeuned less hard hit ﬁﬁan other warblers,
The spray effec‘b was equally great ‘on both 1egs of the census route, There
was appa.rently li‘btle recovery of the most severely depleted species even
25 days later. ‘_{j” <



| Table 1, = Bird count results, Line A, Block 25, N.B.
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Yellow-bellied sapsucker
Winter wren

-Robin
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" Ruby=crowned kinglet
Tennessee warbler
Parula warbler
Magnolia warbler

Cape May warbler
-Black-~throated blue warbler
Myrtle warbler
Black-throated green warbler
Blackburnian warbler
Bay=~breasted warbler
Ovenbird

Canada warbler
American redstart A
Rose~breasted grosbeak
Purple finch

Pine grosbeak
Slate=colored Jjunco
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Yellow-bellied spasucker
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Table 1. — M§'d.

" Number of birds recorded

June

8

Species®

a2

9.13 19 2 2
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* Includeé only those species seen or heard, artdr first arrival on the bidck, on at leéat;aix,of the -

Evening grosbeak has been excluded.

seven pre-spray counts,
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‘Table 2, - Count totals and population indices, Line A,:Block 25, N,B,

Count  Date  Total birds  Time  Birds/ Total songs Songs/ Total

number recorded (minutes) minute recorded  mimute species
1 May 22 129 63 2,0 719 - 114 32
2 May 24 183 67. 2.7 915 13.6 38
3 May 25 168 63 2,7 768 - 12,2 38
4 May 27 157 60 2,6 617 = 10,3 30
5 May 31 - 186 69 2,7 037 15,0 -~ 31
6 June 3 128 61 2,1 552 9.0 27
7 June 5 165 60 2,8 818 13.6 k)8
Sprayed on morning of June 7 B S
8 June 8 = 50 53 0.9 139 . . 2,6 17
9 June 9. 33 L9 0.7 98 2,0 U
10  June 13 L L5 - 1.0 187 . 4.2 20
‘1 June 19 T4 7 1.6 331 70 2L
12  June 24, . 66 M - 1,5 250 5.1 27
ii June 27 89 N 1.9 - 354 75 24

g2 75 4 1.8 Wo 9.8 2

| V ~ line B, Block 25, N,B.
102 54 1.9 415 . 8,8 30

1 May 22

3 May25 - 116 53 2,2 498 - 9.4 32

4 May 27 - 155 - 62 2.5 6712 10,8 35

5 May 3l 124 - 52 R4 511 9.8 28
6. June3 - 75 39 1.9 218 = 5.6 22

7 June 5 122 - 54 2,3. - 500 - 0 9.3 30

- Sprayed on morning of June 7 - ‘

8  June 8 > L7 0,7 T2 - 1.5 13
10 June 13 -~ 37 34 B % § 24 6,6 19
11 Junel9 . 76 L5 1.7 309 6.9 2l
12 June 24 62 38 1.6 257 6.8 25
13 June 27 i 43 1.8 321, . 7.5 26
1

July 2 58 35 1.7 235 . 6.7 2l
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‘ 'I'he elimination of birds is reflected in the depreuion of
'the population indices, A slow reoovery{is suggested, Tablea 1l and 2
are to be compared with Tables 7 and 8/. Counte made in the control .
area shcw no aigniﬁ.ca.nt decline of the mambers of any spacies, though
they do of course indicate the small day-to-d.ay changea which we empect .
‘and vhich we. attribute to the influence of several wea.ther wiablea on
‘bird behaviour. Birds/mimxta 1ndicas in the control area. remain: remarke
: A'ably constant. . o

o Treatment: phoaphanﬂ.don, 1/4 1., 1/5 usa, fine calibration. ‘
June 27, morning. o
Sea.rched by 1 obaarver, 6345 to 8:45 p.m., June 27.

ai.ck birds- captured - ‘ sick birds seen
none | S ‘none

No evidenca of birds in distreu was detected, Vocal activity |
was thought to be normal, o |
| ' Sea.rched by 3 observers (1 inemerienced), 9 hS to 12:00 a.m,
© ¢ June 28, |
1 observer, 12: 00 a.m. to 2:00 p.m., June 28,

sick b1rds captured . sick birds aeen_

‘2 Swainson's thrush 1 Tennessee warbler
2 Tennessee warbler 1 blackpoll warbler
1 Cape May warbler 1 American redstart

1l myrtle warbler : 1 slate=-colored junco
1 bay-breasted warbler S ' .
1 blackpoll warbler

1'pine siskin ‘

‘1 wh1te-thrca.ted sparrow

Observers ranged throughcut ‘the central pa.rts of the block 0ld
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, iéggihg roéds wéré few: it was along such a foad that mbst of the incaﬁacie
A'tated birds were seen and captured. Although this waé_grown up in bracken
and spruce in places it probably repfesented the best searching Yhabitat",
Song counts were made at several stations in the block.f They were as
follows: nil (in open coniferous Stand); 1/minute (frcmkiubayhbreasted
warbler along a stream edge), 16/mimite (from 4 individﬁdia of 3 species,

in open conifers),Al?/hinute (in open conifers), 32/hin§te,(along a road
edgg), and 33 (along a stream edge).. All counts were ﬁade in the middle

of the morning, None was made in an unsprayed area, A éwaﬁp spérrowis :

‘nest containing thrée apparently healthy nestlings was also found,

* Plot 1 (CCRI program) | |
| Treatment : phosphamidoﬁ, /4 1b. average'doségé;vgraduated
across plot east to west light to heavy, boom and
nozzle- applicatlon. June 3, evening.
The plot was searched for short periods during the two days
following treatment, There was little evidence of birds in distress. A
,dead whlte-throated Sparrow was found at Btation BA at 3 00 P.m. On June 5,
Song counts were made at several stations inside and outside the plot.
Counts were low 48 hours after spray1ng,Abut were made in rather windy

conditions, .

Plot 2 (CCRI program)

Treatment: phosphamidon, 1/4 1b, average doshge, graduated
| ' across plot, _east to west light to heavy, ULv
applicatlon.» May 23, evening,
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Searched by 2 observers, 2320 to 4:20 p.m., May 24.

sick birds captured sick birds seen
1 myrtle warbler 2 white~throated sparrow

The myrtle warbler died about 7300 p.m. of the same day, approxi-
mately 24 hours after spraying. All three birds were found near the road
forming the western boundary of the plot. Very little song was heard.

Searched by 3 observers, 7:10 to 8:00 p.m., May 24.

sick birds captured sick birds seen
1 hermit thrush 1 slate~colored uunco
2 white-throated sparrow

The junco was seen to constantly twitch its tail and wipe its
bill, The whitethroat was constantly bill wiping and flew erratically.
Song counts were nil in 7 minutes, and 3 in 17 minutes (all from 1 bay=-
breasted warbler), Counts in a control area to the west of the road
forming the western boundary of the plot were 18, 21, 20, and 17 songs/
minute,

Searched by 2 observers from 8:.5 a.m. on, May 25,

sick birds captured sick birds seen
none 1 bay~breasted warbler
2 ovenbird

1 white~throated sparrow

The whitethroat was nearly caught, the two ovenbirds allowed
very close approach, and the bay-breasted warbler was nearly touched,
Song counts were 2, 1, and 1/minute. In a nearby control area they were
18, 16, and 19/minute,

Searched by 3 observers from 9:25 a,m, on May 26, Song counts
were 1, 0, and O/minute. In a control area they were 9, 11, and 26/minute,
An observer walked along the "A"™ line as far as the 22~chain mark during
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the early afternoon of May 27 and'in’BAAminutGS‘heafd 22 songs, 10 of which
: | : | ik |

were from one black-throated green warbler, The same observer then walked

alohg the "B" line of Plot 1 being used as a control and in 29 minutes heard

115 songs.

Block 32
Treataent: phosphamidon, 1/8 1b., 1/5 USG, fine calibration.
A June 16, evening. | o . |
Searched by 2 observers, 3:30 to 5:06 é.m., 6;30 to ﬁ:BOvp.k.
June 17. | | | -
sick birds captured : ‘ ">aick birds seen
none 1 myrtle warbler '
1 American redstart ,
1 white-thro&ted sparrov
‘ During the afternoon search, three song counts were made._ These
were 5, 10, and 20/minute, mostly from Swainson's thruahea and uhite—throated
sparrows. . A Canada warbler and a white-throated sparrow'were,fogn@ incubating.
A dragonfly Qas piéked qqivering ffom a twig. There was.iitfle bird song |
= in the evening., At one station only 3 songa/mihute‘uere héard—-from two
distant white-throated sparrows. In one aense coniferous‘érea no rﬁbya
crowned kinglets or bay-breasted warblérs were heard. In another similar
uw,Manbwémwaueﬁ%Mgmmﬂh{Tmpwﬂeﬁmmsud

several whitethroats were seen to be constantly billﬁwiping.‘

Area 32 (Newfoundlsnd) _
Treatment: phosphamidon, 1/8 1b., 1/5 USG, fine calibration.

July 14, morning.
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 Searched by 1 observer;rlzas to 3:15 p.m., July lﬁ.
.The observer was floﬁn by heli#opter into this remote area, During

a five-miﬁute peridd in»a‘stand of black spruce and balsam fir, ome pine
grosbeak was heardvéinging and a small flock of crossbills was heard flying
over. There was;no other vocal activity. In another aﬁéndvof balsam fir
no bird song was heard. In a third location, a bog surrounded by alders,
one Tennessee warbler ‘sang once and several Lincoln's sparrows were busy
wiping their blllSs/ In places sheltered from the breeze, there were clouds
of moaquitoes-muéh to the discomfort of the observer. Along the bank of
“the river (Lloyd's) a spotted sandpiper, two greater,yelloﬁlega, and a
no:theth waterthrushfall behaved normally. An active ospréy nest was A

B ____hlon ____Eé
Block 2

Treatment:“éumithion, 1/2 lb.,.l/s UsG, finefcalibfatibn.
B June 16, evening. :
Searched by 4 obgservers (3 inexperienced), 4 different parts of
the block, 5:00 to 7:45 p.m., June 17.
sick birds captured -~ sick birds seen
1 magnolia warbler 1 myrtle warbler
1 black-throated green warbler 1 slate-colored junco
1 Blackburnina warbler o
1 chipping sparrow
A1l of the sick birds: were seen on roadsides. Song counts were

made in three of the locations searched and were as follows: 17/minute

(mostly thrushes, no warblers), 30/minute (all expected species, thrushes



ﬁéfticulﬁrly vécalj,'and 8/minute (§§‘warbiere).' The soﬁgxéount'ﬁasA27/
minute in a nearby unsprayed aréa. Several de&d'dragonflies wére found at
one statién., A redwinged blackbird's nest containing fqﬁr active nastlinga
wag also found. ‘The latter part of the search was conducted in rain, at
times heavy. |
Elogk 16 S
' Treatment: sumithion, 1/2 1b,, 1/2 USG, coarée?calibration.
: June 5, morning (eastern three-éuaftera).
_ June 6 morning (western quarter). o
Searched by 4 observers (1 imexperienced), 4:00 to 6 00 p.m., June 5,

aick birds captured o gick birds seen’
1 Blackburnian warbler (see below)

: Searchiné‘was confined to the central and easférn parts of the |
block. Most of the area had been cut over and was 1aced with a network
of wood roads which greatly facilitated search operations. For a hot,
A windy’afternoen:birds were thought to be quite vocal, particularly Swainson's
‘thruﬁhes and white~throated aparroﬁs; Many bayFbreasted wéfblers vere seen
on thé ground of‘pear the ground foraging in the omhiprésent slash.,
Searched by 4 observérs, 9:30 to 11:00 a.m.;~Jﬁné 6.

sick birds captured sick birds seen
2 bay—breastedearbler A 1 purple finch

No soﬁg counts were made, but song intensity'Wgs;falt to be
normal, OSeveral bay-breasts were again seen near the ground foraging
in slash piles. Several barn swallow nests were found in old camp buildings.

Adult birds were behaving normally.
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Block2 - - | S L
© Treatment: sumithion, 1/2 1b., 1/5 USG, fire calibration.
. : June 4, evening.v \ .i‘i o
Searched by 3 observers (1 inexperienced), 10 30 to 12:00 a.m.‘
' June 5, ‘

sick'birds captured " sick bitdé seen

’ Song counts at diffbrent stations gave 12, 6, and 10 aongs/
minute from a varlety of species. There was ngthing tq,suggest.any

o 'éQrioﬁé‘érféét on birds.

. Beke P

o . r;eait@e‘gt, sumithion, 3/8 lb., 1/5 USG, coaraa calibration. :

o ) Juna 16, morning. ) |

. Searched by 2 obaervars (1 1nexperianced), 3:40 to 6:05 p.m.
c  June 16, “

sick birds captured | o sick birds seen
_none . 2 Amsrican redstart

, Singlng actiV1ty was thought to be normal although there were
»noticeably quiet areas., Pew rubybcrowned kingleta were hsarﬂ. '

Searched uy 2 observers ( l insxperienced), .20 to 8:30 pem.

4 June 16. _
‘sick birds captured . . sick birds seen
_ 1 American redstart ‘ 1 white-throated sparrow

’ Three neata were found (2 white-throated sparrow and 1 Tennessee
warbler), all with adults incubating. __— o
Searched’ by 2 observers, 2 00 to 3:00 p.m., Juns 17.
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- sick birds captured' U  sick birds seen
1 chipping sparrow none
A white-throated sparrow was found zincubating‘, -Vocai éctivity
seemed normal, and there were no noticeably quiet areas. ‘The area searched ’

was the aame‘as\on‘the preceding day. More ruby-crowned kinglets were heard

singing.

Block 7 S
| Treatmenté sumithion, 3/8 lb., 1/5 USG, fine calibration.
‘ | | June 6, morning. | : o
Searc}.xed"by 1 observer, 8:30 >to 11:30 a.m., Juné 8. |
 sick birds captured sick birds seen
. none : ‘ -1 magnolia warbler -
1 myrtle warbler
1 Ameriga_n redsta;ft
Due to a fzomrﬁunications breakdown this block ";fa's seAa.rched.,aS
~ hours after tréatmént instead of one day la.tef as planned. | The sick
Eix'ds were found in central and western parts of the block where no
| '.warbler or kinglet sbngs were heard. In eastern partsuogfthe block
- there was no evidence of birds in distress and kinglgtj and waz;bler
song was thought to be »nomal.. “The observer reported as fféllowa: |
"At about 9:50 spray planes were fihisning' Block 8, immediately to
 the west, and they appeared to overl'ap' Bloék"7 by as mﬁ?h'as 1/4 mile.
‘This resulted invFo‘restry éampling station #5 (and presumdbly #16) re~
ceiving a second ifeatment. This_ overlap included the a.ne;a where sick

birds wers found." -

Biock 8 ' ‘
Treatment: sumithion, 3/8 1b,, 1/5 USG, fine calibration.

June A8‘, morning;
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' Searched by 1 obser#er'(ihéxperienced), 3:30 t04:50 p.m.; June G,
sick birds captured . sick birds seen
- 1 magnolia warbler: _ none
2 Blackburninn warbler _ L
Searching vas done in fine weather, Apart from'the inéapacitated
birds which he caught, the observer saw only a few rose-breasted grosbeaks
and white-throated sparrows. He was particularly struck by the silence in -

the block.

| ‘rmmm aumithion, '3/8 1b., 1/5 usa, £ine ulibntion.
v ' June 9, morning. ’
Soarch.d by 3 obaorvera, 6110 to 8:10 p.n., Juna 9.

" ‘sick binds captured . siok birda seen’
-1 yellow=bellied flycatcher "1 ruffed grouse .
. 2 Swainson's thrush - 1 yellow=bellied flycatcher
-2 Tennessee warbler . = - - .. 1 Egpidonax flycatcher
2 magnolia warbler -~ - -1 robin -
2 Cape May warbler - 4 Suainaon's thruah
- 1 chipping sparrow’ o - 1 Tennessee warbler -

1 parula warbler -
1 Cape May warbler
2 myrtle warbler
2 black-throated green warbler
3 bay-breasted warbler
1 yellowthroat
. 1 scarlet tanager
- 3 slate-colored junco
. -7 white-throated sparrow
1 unidentified

. Song’ counts vere made at various placea in the block. Théy‘uere
as follows: nil, nll, l/hinute (2 ovenbird), 3/h1nute (3 1ndividuals of 3
species), 25/minute (25 1nd1viduals of 15 species), and 30/m1nute (many -
N individuals of 12 species) Qu;et areas geemed to a1t§rnate with actiye
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areas in feirly well marked zones;anhé sick grouse uas:apprOAChed very
.'closely. When it flushed it crashed into the trunk of a tree, fell to
the ground, andlﬁhen continued its flight., Casusl searching was continued
the following morning while the bird count was being madﬁ, No birds were
captured but thé'following sick ones were seen: 1 ruffed'grouse; 2 Swaine
son's thrush, 1 yellowthroat, 4 white-throated sparrow. A dead Blackburnian
r.iarbler was founq.near the census line 19 days after'sp?aying.

‘Six pre- and five post-spray bird counts were hgde. Results are
‘shqwn in Tables‘3 and L. All the warbler species app@réﬁtly suffe:éd a
décline in numbers, pérticulariy black-throated greens,:BIackburnians,
' and'béybbreastsft Unaccountably, ruby-crowned kinglets vere redﬁced in
number oh the‘"B“ 1ine but not on the "A", Two flycatcher species were
heard for the. flrst time on the flrst post-spray count. Winter wrens'
wareAapparenply unaffected'on both lines as were yellqw—bgllied_éap-,
éuckers. Swéinéon's thrushes sustained a-léss. Thirteenldays after

apraylng, there had been a noticeable recovery‘or raplacement. This

is reflected in near pre-spray levels of the population indices. Tables

- 3 and 4 are to be comparad with Tables 9 and 10. Counts made in the
control area show no significant decreases in the numbers of any species

and populatlon indices remained constant.

Chigpecto_campground, Fundy Natiopal Park |
Treatment: sumithion, 3/8 1b., 1/3 USG, medium calibration.
- June 7, evening. | ‘
Three bird counts were made by the paxk natura}ist.~ Results

are shown in Tables 5 and 6. Unfortunately, the only pbsﬁ-spray count



‘Table 3. - Bird count results, Line A, Block 29, N.B.
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2:2.,23 26 28 29 

Species#®

June

5

10 13 22 28
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" Yellow-shafted flicker . -

.000020101835800m1210550306056

~
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Sprayed on morning of June § _
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1n00002231!4'*7318283?m82359117

.17000053333685152u?23u1203226

.2n00001133561.&000mm01&.110m.@10

Olive-sided flycatcher

Least flycatcher
Barn swallow
. ‘Kine Jay

Yellow-bellied flycatcher
Eastern wood pewee

Ruby-crowned kinglet

Red-breasted muthatch
Solitary vireo
Tennessee warbler

~ Yellow=bellied sapsucker
Robin

Bareal chickadee

Swainson's thrush



Table 3, — Cont'd, - | o V - I1ine B, Block 29, N.B.

Speciest : o  Mumber of birds recorded
. May : June
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®

 Yellow-bellied sapsucker
Eastern wood pewee
Olive-sided flycatcher
Blue jay-

Winter wren

Robin

Swainsonts thrush
Ruby-crowned kinglet
Solitary vireo
Tennessee warbler
Parula warbler
Magnolia warbler
Cape May warbler
Myrtle warbler
Bhﬂ%hmmdywnmmhr
Blackburnian warbler
Bay=-breasted warbler
Ovenbird

Yellowthroat
mem&bhﬁmm
Purple finch -
Slate-colored junco

- White=throated sparrow
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# Includes only ‘those species seen or heard, after firet arrival on the block, on at least
five of the six pre—spray counta. Evening grosbeak has been exnluded.
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Table 4 = Count totals and population indices, Line A, Blook 29, N.B.

Count  Date  Total birds Time  Birds/ Totel scngs Songs/ Total
number recorded = (mimites) mimte recorded ' minute species

Mey 23 129 - 8, 1,5 n26 - Lk 36

May26 130 - 75 1.7 9%8 | 12,9 32

. S V - 1.8 95k .. k9 29

. May 29 - 128 61 2,1 990 - - 16,2 35

CJdune 5 12 6L 2,0 982 . 181, 32

. Sprayed on morning of June 9 Lot

June 10 . 52 52 1.0 165 3.2 2
Jduneld | 60 49 . 1,2 L1 - 8.2 26
June 22 % - - 5 - 1,6 762 ¢ 13,6 27

. . ' 60 1.6 706, - . 1.8 - 27
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Line B, Block 29, N.B,

13 3 60 2
1.9 735 12,2 n
2,0 730 1242 31
2,1 1010 .. 15,5 k)8
2,2 ‘ 909 16,8 31
} Sprayed on morning of June 9 S A o
June 10 . 48 W7 1,0 161 - 3.4 23
June 13 435 : 40 - 0,9 216 . 5.4 20
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76

EEEEE
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June 5

CoMEWMNE

June 22 - L7 1.9 759 . 16,1 28
‘June 28 53 1.5 1 . 1.5 26
July 3 WLy 509 . 127 27

Ebown-
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was made se#efal days after treatment. Results indicate no substantial

populatibn éhanges;_ A C.W.S. observer made éeveral three-~-minute song

counts both within and well outside the campground on Junq 8.

Station  Time Songs/minute  Time -  Songs/minute
Control 1l 6:30 a.m. 23 1:00 Pells: 25
Control 3 6:55 a.m. 19 . 24
Campground 4 7:20 a.m, 13 S 15
‘Campground 5 7i45 a.ne 25. ' o '
Campground 6 8:00 a.me = 25 Ce
C&mpgmuﬂd 7 8:15 8.0, 17 2300 Pele 17
' Campground 8 - 8330 8.0, 18 2;10 Pellis . 15
9 - 8:45 a.m. 19 . 23120 p.m.*;;v~ . 8

Campground
; At 2: 30 pe«m. the observer found a Cape May warbler perching
. on a branch about six feet from the ground. It allowed very close
approach, its feathers were ruffled and it was closing its eyes periodio-
.ally. When he reached out for it, it flew to a higher branch a few yards
Aaway. A fgw minutes later a black—throated green yarblervgas seen low
idowﬁ 1nigisprﬁée aﬁd ailéwed the observer to approaéh withih 10'feetl'
_before i@Aflew'éff éfrongly.AvThe'obsérver reported "It séé@sylikely
'that>if there ig'to~be.any'effect on birdsfit is Jﬁst quihﬁing to

ghow up."

Block . _ ‘ A _
Treatment: sumithioh,vl/i lb., l/3 UsG, extr;.fipe calibrﬁtion;
| t' June 19 morning. ' EA' ‘ | |
* Searched by;2 observers (1 ihaxpgrienced), Lgéﬁito 6130 p.m.,
|  June 19. ' | L |
Searched ‘again by the same observera, 10:30 a.m.Ato 1 30 pem.

June 20,



Table 5, - Bird count results, Pundy National Park

Species

Number of individuals noted

June 5

June 6

June 11

Yellow-shafted flicker
Yellow=bellied sapsucker
Yellow=bellied flycatcher
Eastern wood pewee
Olive-sided flycatcher
Barn swallow

Gay Jay .

Common crow

Boreal chickadee
Red~breasted muthatch
Winter wren

Robin

Hermit thrush
Swainson's thrush
Ruby=-crowned kinglet
Red-eyed vireo
Tennessee warbler
Nashville warbler
Magnolia warbler
Cape May warbler
Myrtle warbler
Black-throated green warbler
Bay-breasted warbler
Ovenbird

Mourning warblesr
Yellowthroat

Canada warbler
American redstart
Brown=headed cowbird
Bvening grosbeak
Purple finch

Pine siskin

American goldfinch
Slate=colored junco
Chipping sparrow
White-throated sparrow
Song sparrow
Unidentified
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Sprayed on evening of June 7
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Table & -‘Ccuﬁt totals and population indices, Fundy‘ﬁaﬁional Park, N.B.

 Count  Date  Total birds  Time Pirds/mimite  Total
© rumber recorded (minutes) s species
1 June 5 189 65 2,9 32
2 Jweé . Y 65 23 =;

V  ﬁSprayed on evening 9f June 7 - V
3 qmell U3 60 2429
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Both searches were repeafedly interrupted by:heavy rain., There

wag no evidence of bird intoxicatioh.

Block 15 / B
Treatment: sumithion 1/4 1b,, 1/5 USG, fine calibration.
* Jume 11, morning. |
Searched by 2 observers (1 inexperienced), 5:30,#0 8100 pom.,
June 11, o |
'sick birds captured sick birds seen (some only
none ; slightly affected--see below)
1 ruffed grouse
1 magnolia warbler
1 bay=-breasted uarbler
1 yellowthroat :
1 pine grosbesk
, A v | 2 pine siskin
The ruffed grouse was seen at the rosdside and allowed the
observer to 'approach to within a few feet., It then jumped into a dtich
~ and the observer followed, The bird then flew off théough the woods,
crashing into the branches of ‘geveral trees before it waa lost from view,
" The magnolia warbler was on the ground and very slow to move, as were
 the bay-breasted warbler and the yellowthroat. TheApine groabeak vas
seen to have difficulty maintainlng its balance while perching. The two
siskins were feeding at the roadside and when approached flew up into & .
nearby shrub uhere.they obviously experienced difficulty rgtaining their
balance. The observer vas able to approach to threo feet. In one very
quiet area juncos and whztethroata were perching quietly in trees and
constantly wiping their bills, ‘ ‘

Song counts were made at a few forest:y sampling stations as

follows:
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N10 2 songs/minute (from 1 distant white-throated sparrow)

N¢ 4 songs/minute (from 1 myrtle warbler, 2 Tennessee
. : warblers, 1 white-throated sparrow)

N12 _ 25 songs/minute | (several thrush and.war%ler species)
A controi count gave 30 songs/minute (10 individuals of 6 species).
Most of the searching was done alohg and fro;‘af:oad bisecting
- the block and rnnning roughly northeast to0 southwest. ?@ére was an apparent
-zonation of bird activity along this road. AH |
Searched by 2 observers (l inﬁxperienced), 9: 30 to 10330 a.m.

June 12,

 gick birds captured sick birds seen
‘none. | : none

Song counts were again made at forestry sampling stations and

were as follows:

. Mo 21 songs minute - (8 individualéﬁbf‘s species)
N8 33 songs/minute (9 species)
N 12 '.>310 songs/minute (5 species)

- A control count gave 36 songs/minute (10 individuala of 8 species).

Block 20 - , _
Treatnents sumithion, 1/4 1b., 1/5 USG, fixﬁe calibration,
2 spplications. June 16, morning.
Searched by 2 observers 2: 45 to 3 45 P.M., by 1 observer 4:30 to
5:00 p.m., by ‘2 observers 6:15 to 7 15 p.m., and by
1 observer 7:30 to 8:00 p.m., Juna'l6.

sick birds captured y sick birds seen
‘2 Aperican redstart ‘ ‘ 4 American redstart
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Song counts- were made at four widely aeparatéd poiﬁts in the
block: |
(a) 38, 31, ané 34 songs/minute.
(b) 9 songs/mlnute (mostly thrushes).
(c) 19, 23 songs/hlnute (most expected species but no warblers: it was in
this vicinity that the six sick redstarts were encoqntered}.
(a) 21, 23 songs/hinute (second count consisting mostly of warbler song).
Searched by 4 observers (3 inexperienced), 2:30 to 4:30 p.m.
June 17. | ,
‘sick birds captured |  sick binds seen
1 Blackburnian warbler (found dead on road) none
3 American redstart
- A1l four’birds were found on logging roads. A few dead and
dying dragonflies were found at aéveral locations. Many individuals

of ‘an unidentified fly species were found to be in distress through-
i out the block.

Block 30

PR

Treatment: fenitrothion (CIBA), 1/4 1lb., 1/5 USG, fine calibration.

June 16, a.m. ,
Searched by 1 observer (inexperienced), 3:00 to 8:00 p.m.
June 16. |

sick birds captured o sickAbifds seen .
none none

The observer reported no evidence of birds in difflculties. Two
broods of ruffed grouse looked healthy and behaved normally. Song level

was thought to be_normal.
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Block 34 3
Treatment: sumithion, 1/8 1b., 1/5 USG, fine calibration,
' 2 applications: noon and evening, June 23,

Searched by 3 observers, 3:00 to 5:00 p.m,, 6:00 to 6:20 p.m,

June 24,
sick birds captured ‘ sick birds seen
1 American redstart : 1 myrtle warbler

1 American redstart found dead 3 American redstart
o 2 White=throated sparrow

We had hopéd this block treatment would héve“béen a "dress
rehearsal"Aof‘one'of the treatments proposed for the hemlbck looper
~ control program inINéwfoﬁhdland in which sumithion was ﬁq be applied
twice, at 1/8 lb./acre, with a four or six day interval, .Song'counts
were made at several stations in the block.h In one hafdﬁbod area on
the flanks of and at the crown of a hill birds had been éilenced. One
ovenbird sang onée in five minutes, There‘was no otherJBird song, It
was in this vieinity that three of the five redstarts were founds An
empioyee of Forest Protection Limited was in the block during the after-
noon of June 25, He reported seeing several birdé (of Qﬁknawn species)
"wobbling on their perches," The redstarts were held in captivity and -
fed readily enough on insééts that were presented to.them but died during
the night ovauﬂe 25/26, :

Area 24-25 (Newfoundiand)
‘Treatment: sumithion, 1/8 1b., 1/5 USG, fine calibration,
| Two applications: on morning of July 9 and on
morning of July 15,
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Searched by 2 observers, 3:30 to 6:30 p.m., ‘July 9,

sick birds captured ‘sick birds seen
none none

o A few birds were seen to be constantly ﬁiping their bills, A
yellow-bellied flycatcher flew down to within a few feet of one observer,
It retained its e@uilibrium and appeared to be in no distress. Searching
was continued for a short while the following day buﬁ néthing untoward
was noted, | |

Searched by 2 observers, 3:30 to 6:30 pem., July 15,

sick birds captured sick birds seen
none ' (see below)

At the bfow of a hill neér the end of the ceﬁsuétroute,
several birds were éeen constantly bill wiping. Wﬁile the bird count
was being made on July 16, two incapacitated'adult slaﬁéfcolored Juncos
were seen, one of which was nearly taken in the hand., On the morning of
July 18, one ruby-crowned kinglet, oné Junco and one whitethroat were
very tame, AllAwere on the ground and reacted very slowly wﬁen approached,
Vocal utterances of young birds were not to be considerably diminished
over the preceding days, | | . o
It was not known until a very late hour if the 1é6§er population
in this area ﬁés of sufficient size to warrant chemical éoﬁtrol. Conse=
quently there was time to make only one pre-spray bird.cbunt. A total of
eight counts was made, Results are shown in Table 1 and pbpulation indices
are shown in Table 2 of a separate report to thié commitﬁée. The results
of counts in a c§ntrol area at Black Duck are shown in Table 3‘andvcontrol

population indices are shown in Table'h of the same report, There was
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epparently no population depression aftef_the first treatment. After
the second treatment, however, there was a decrease in the numbers of
black=throated green and blaekpoll warblers, The number of the latter‘

species remained low three days later,

Block 26 _ ‘
Treatment: sumithion, 1/8 1b., 1/5 USG, fine calibration.
June 16, morning. : |
Searched by 2 observers (1 inexperlenced), 3 15 to 6:15 p.nm.
- June 16. |
sick blrds captured : sick bires seen
none . _ none.
No evidence of birds in dietress.'
»Block.gl

Treatment: sumithion, 1/8 1b., 1/5 ﬁSG,’fine‘ceiibretioﬁ.'v
- June 14, evening, f o |
Searched by 3 observers (1 inexperienced), 4:00 to 5:00 p.m.,
6:15 to 7:15 p.m., June 15, ' |
sick’birds captured R - sickfbifds seen

'none o : none -

~

14 (Newfoundland)
Treatment: sumithion, 1/8 1b., 1/5 USG, fine calibratlon.

Two_applications, mornlng‘of July 7 and 14, -
The area was searched by one observer from 5:15 to 8:15 p.m. on

July 14 during which time nothiﬁg untoward was hoted‘
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C, Mixtures
‘Block 1 . . e
N heatméngs_ phosphamidon, 1/4 1b,, + szﬁnitnion, 1/8.- 11;.; 1/5

‘ USG, fine calibration, . June 11, a.mo - _
Searched by 4 cbsmeu (1 1no:q=cr1nteed), 7100 to 7:30 p.m.,

June 11. L . _ o
sick birds capturod R sick birds seen’ ,
1 myrtle warbler : 1 robin - :
1l bay=-breasted warbler = 2 bay-brmtéd uarbler
1 slate=colored junco 1 slate-colored junco

-2 chipping sparrow - 1 white~throated spe.rraw ,
- : ' 1 unidentifiod -

Birds were almost complet.ely silenced 1n the araas aearched.
One of the chipping sparrows died at 9:00 p,m, The myrtle warbler
-appea.red to have revived and was released, | D _

Searched by 3 observers (1 ine:;perienced), 10 AS to 11:15 a.m,,

‘ June 12. UL
" sick birds captured | A sick birda seen.
1l rose=breasted grosbeak 1 robin.

1 chipping sparrow 1 Tenneasee warbler
DU K .1 slate=colored Jjunco .
- _ . 1 chipping apa.rrcn
. Two song counts were made, at two uidely aeparated locations. '
‘Ihey were nil and 0.3 songs/mimte (from 1 ovenbird). A control count
was made at Catamaran Brook about a mile orutside the block and gavo 33

eonga/mirmte (mostly Tennessee warblers and purple finchea). :
Block 33 - A » S
Treatment: sumithion, 1/8 1b,, + DDT, 1/10 Ib,, 1/5 USG, fine
. calibration, o applications, June 22, morning,
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Searched by 1 observer, 4:30 to 6:30 p,m,, June 22,

No evidence of any effect on birda¢

Dy ~ Others
Plot 3 (CCRI Program) | |

| Part 6f«the plot was sprayed with'bDT during fhé»evaning of June 1,
treatment being interrupted by problems of a mechanicai héture. The rest
of the plof was'sprayed early the following morning.: Average dosage was
l/h 1b,/acre, At S 00 a.m. on June 2 a robin was found at the side of
the highway forming.the southern boundary of the plot. ‘~though it
aiaplayed some of the symptoms of poisoning (tremoring ahalioss of -
bélénce) it doubtless had been struck by a passing car,:£h§ugh'no ine
Jury was apparent.:ZAn abserver ranged widely through the'flot for’about
one hoﬁr late iﬁ thevmorning of June 2, ' There was no evidence of bird

poisoning.

A Plot 8 (CCRI Program)

Bird census taking by a rolling-station method wae begun in this
plot but was discontinued owing to the demands of other.cpmmitments. ‘The
plot was sprayed witﬁ baygon at an unknown dosage on théim@rning of June 22,
Threg observerS'éearched for evidence of,bird poisoning fpoﬁ 2:30 to 4:00 p.m.

of the same day, They found none,’
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Table 7. = Bird count results, Line A, Control, N.B, (Observer X)

Speclies®

N
+
N
W

May

Number of birds recorded

13N
-3

June

July

=~
R

Ruffed grouse
Yellow=bellied sapsucker
. Yellow=bellied flycatcher
Red=breasted muthatch
Winter wren

Robin

Swainson's thrush
Ruby~crowned kinglet
Solitary vireo

Tennessee warbler

Parula warbler

‘Magnolia warbler

- Cape May warbler ‘
Black=throated blue warbler
Myrtle warbler
Black-throated green warbler
Blackburnian warbler
Bay=breasted warbler
Ovenbird

Canada warbler

American redstart
Rose=-breasted grosbeak
Purple finch

Pine grosbeak
Slate-colored junco
White«throated sparrow

Ruffed grouse
Yellow=bellied sapsucker
Yellow=bellied flycatcher
Red=breasted nuthatch
Winter wren
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Species®

)
-

S g
'4

Nunber of birds recorded

N
3

June

July

Robin. '
Swainson's thrush
Ruby=crowned kinglet:
Solitary vireo -

Tennessee warbler
‘Parula warbler

. Magnolisa warbler

Cape May warbler
Black=throated blue warbler
Myrtle warbler - :
Black=throated green warbler
Blackburnian warbler '
Bay-breasted warbler
Ovenbird . o
Canada warbler

American redstart
Rose~breasted grosbeak
Purple finch

Pine grosbeak .
Slate~colored junco
White~throated sparrow
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Table 8, = Count totals and population indices, Line A, COnﬁrbl, N.B. (dbserver‘X)

Count  Date  Total birds  Time Birds/ Total songé -Songs/ . Total

number. ‘recorded (minutes) minute recorded - minute species
1 May 24 - 157 89 1.8 1317 148 ~ 39.
2 - May 25 131 62 2,1 1076 . 17.4 . 31
L  May 27 136 68 2,0 1148 16,9  29.
7 June 2 137 58 2.4 10,2 18,0 34
8 June 4 131 59 2,2 1060 . 18,0 3l
10 June 8 142 60 2.4 1213 20,2 37
14 June 27 172 - 55 3.1 1029 18,7 37
15 July 2 141 59 2. 1166 . 19,8  33.
Line B, Control, N.B. (Cbserver X
1  May 24 117 57 2,0 621, © 10,9 31
2 May 25 117 61 1.9 826 . 13.5 27
4 May 27 118 6l 1.8 836 - 13,1 = 28
7 June 2 114 50 2.3 703 1,1 27
8 June 4 . 125 56 2.2 710 . 127 36
10 June 8 104 50 2,1 922 . 18,4, = 29
AN June 27 - 126 56 2.2 894, - 16,0 32
15 2,1 887 . - 17,0 29

July 2 - 108 52




Table 9. ~ Bird count results, Line A, Control, N.B, (Observer Y)

Speciegs

)
o
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N
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o
N
ot

Number of birds recorded

July

W
ot
(o]

Yellow=shafted flicker
Yellow=bellied sapsucker
Yellow=bellied flycatcher
Least flycatcher
Eastern wood pewee
Olivew~sided flycatcher
Barn swallow :

Blue jay

Boreal chickadee
Red-breasted nuthatch
Winter wren '
Robin

Swainson's thrush
Ruby=-crowned kinglet

~ Solitary vireo
Tennessee warbler
Parula warbler
Magnolia warbler

Cape May warbler

Myrtle warbler
Black«throated green warbler
Blackburnian warbler
Bay=breasted warbler
Ovenbird

Yellowthroat .
Redwinged blackbird -
Rose=breasted grosbeak
Purple finch o
Pine grosbeak
Slate=colored Junco
Whitewthroated sparrow

Yellow=shafted flicker
Yellow~bellied sapsucker
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Table 9, == Contld,

- e ir e St e e e S—
TR e C— e — e ————os o

 3pecleat 4 ‘ Number of birdé vecorded
) o A June’ July

g

N
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o
N
0
[
o
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21
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(]

" Yellow=bellied f{lycatcher
Leaat flycatcher |
Bastern wood pewee

Olivewsided flycatcher
Barn swallow

Hlue jJoy -

Box=al chickadee
Re:d-breasted nuthatch
Winter wren

Rabin

. Swainson's thrush

. Ruby-crowned kinglet,
Solitary vireo ,

Tennessee warbler '_*'

Parula warbler .. AR

Magnolia warbler . . -~ . il

Cape May warbler ... .

Myrtlé warbler o 0%

Black-throated’ green'warbler Co

Blackburnian warbler Coe

Bay=breasted warbler

Ovenbird :

Yellowthroat
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Redwinged blackbird el e

Rose~breasted grosbeak -
Purple finch

Pine grosbeak
Slate=colored Junco
White«throated sparrow
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% Those species listed in Table 2,
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Table 10, - Count totals and population indices, Line A, Control, N.B. (Observer Y)

. ———n — — m——

Count  Date  Total birds Time  Birds/ Total songs Songs/ Total

mmber recorded (minutes) minute recorded - minute species
3 May 26 160 52 3.1 833 .. 16,0 3L
9 June 6 140 L7 3.0 675 1.3 0 34
11  June 10 162 57 2.8 956 16.8 33
12 June 14 105 40 - 2,6 748. 18,7 27
13 June 21 126 39 3.2 574 . 147 30
16 July 3 147 L2 3.5 661 - 15.7 34
17 July 10~ 136 L9 2.8 379 77 - 34
Iine B, Control, N,B, (Observer Y)
3  May 26 156 59 2.6 - (605 . 10,2 30
‘5 May 28 161 . 60 2.7 817 - 13.6 35
-9 June 6 113 49 23 S 555 0 . 11,3 .29
2% June 4 - 98 "33 3.0 433 . 13,1 26
13 June21 - (count not made because of rain). .
16 July3 - 136 46 3.0 S o/ A g.z gi

17 Juylo 139 . 51 27 4130

# Only three-quarters of route covered because of rain.,A“



DISCUSSION

It is important to re-state at the outset thatVin 1968, as in
previous years,.our work has iﬁvolved the monitoring ofva control ogération.
We have not been éble to establish hazard levels precisely énd the effects
of a given treatment must always be qualified by the words'Fas operationally
made," It would,bé-impoasible to apply insecticide froﬁVthé air uniformly |
over a wide area efen though the operator was very experieﬁéed and used.
the best available equipment and aircrafte-guidance systeﬁs, An uneven
insecticide application, or a treatment that was not quife'ﬂhat was ine
tended, could result from the influence of several variables of an ”opera~
tlonal".nature. Some of these are interacting and are as’ follaws* |
(a) Human,  Pilots may be inexperienced, Aircraft may nbt'be flown at

the correct speed and altitude. Correct spacing may ﬁot be maintained.
Block boundaries may be incorrestly located by the gulding aircraft.,
| Aircraft may be improperly calibrated. Formulations may be incorrectly.
prepared, ' e
(b) Physical—-Cheﬁical. Bmulsions may be unstable, Chemi§a1 properties
of formulations may change if the water used in mixing is too acid §r
too alkaline, Propertles of technical materials may change after
prolonged stofage. '
(c¢) Physiographic, Spraying over rugged terrain imposes-épecial difficulties
for pilots. Operation over relatlvely featureless terrain may make
“block boundary location dlfficult.

(d) Meteorologlcal. Excessive wind or air temperature may prevent the‘spray
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from reaching target areas, Drift spraying may be iﬁpossible in calm
air conditions., Problems of this sortfmay be compéundéd by those
caused by physiographic factors, . |

In operational épfayingvagainst spruce budworm, compresééd és'it must be

into a short time span geared to larval development, somé:bperational

variables, singiy éf in cqmbinafion, are very difficuit to avoid, Their |
importance and effects Qre virtually impossible to assess,

Post-spray searching of £reated areas occupied msre of our time than
in other years,.uSQVeral faptors,~the following of whicﬁiére importént, deter=
mine whether a real effect will be detected by postespray Qearching.‘

(a) The size of the population and the degree fo which,bifds are poisoned,

(ﬁ) The experiende'éf the searchers—an observer with litﬁie ability to

| idenﬁify birds and with no knowledge of bird behaviournwill be severely

handicapped, ' =

(c) The ﬁumber éf'persons employed searching,

(d) The time lapsé between spraying and initiation 6f Seafghing. The time
for whichvseafching is prolonged=-~it may be a consi&e:éble time before
the effect of a slow-acting toxicant manifests itself,.

(e) The weatherbduring searching=-rain or wind may‘inhibit bird activity

and obscure ény effect. |

(f) The floristic nature of areas being searched-—dense fbrests restfict

vision, thiqk ground and shrub vegetation may conceal-sick birds.

(g) The number ofAroads and trails in the search area-Qaagood network will

faciliiata the finding of dead‘énd incapacitated bifds; as previous

experience has shown,
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(h) The extent to which sick birds are removed by predators.

For purposes of comparieon it would be useful to eystematize
search operations~and to quantify results, The above-manxioned factors
point up the dlfficulty of such an exercise and for these reasona searchea
in two areas treated identically may produce markedly different results and
assessment of total effect. Our experience has shown that carcasees are
- extremely difficult’to find, Sick birds are relatively more easily found,
dépending on the degree of incapacitation.' We may safely assume that the
sick birds that are captured or seen actually repreaent only a emall fraction
~of the total number affected in a given sprayed area..yr ;'

A word of caution should be said concerning the uaefulneas or
thelpbpulation indices. These are based largely on the.nnmbqr of b;rda :
heard singing. Normally an observer will hear only thdaétbi§43 singing
relatively close by, more dietant songs being ”drowned out" Follawiné a |
population reduction, an observer will hear a disproportionately greater T
nnmber of the birds that are singing within range. For theae reasons &
population depression may actually be greatar than is suggeeted by the
birds/mirute and songs/minute indicea. Furthermore, aurviving birds may
seek to expand their territories to £i1l the vacuum created by the remnval
of others, Increased competition may stimilate more vocal actiwity. Arrival ,
of immigrants from outside the sprayed area may have a similar effeet. |

Before discussing the effects of the 1968 sprgylprograma 1t would -
be useful briefly £o review the conclusions drawn from'tﬁéﬁfesulta of the
last four years! operations in New Brunswick and to examine thia year's

findings in their light.
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In 1964 phosphamidon applied at 1/2 1b, in 3/2 USG per acre
caused substantial avian 'mortalitfy.in some. areas, A ha.lf-atrength mixture
applied in the 'evéﬁlng apparently had little effect on bi;'dg- ‘it was not
known if this could be attributed to the decreased dosage, to the rela-
tive inactivity §f'l>irds at the time of application, or’ tdi'»' other factors,
The effect of the a&dition'of a penetrating agent ﬁas' obscnred by faciors -
of an .imponderaBle’ nature, EJ‘cpveriments with captive b:(rd,s ‘showed thaf., it
was posaible for them to pick up lethal dosages “_hhrough" f‘_heir feet from
' sprayed branches'. ' . | ' l : : f

. In l965 varying degfees 61‘ population reduct:lor;‘(:é;ﬁd mortality
were observed in all areas where 1/2 1b, of phosphamidon per acre was
applied. A double applica.t:.on of l/h 1b, in k/S UsG caused some mortality.
.On all plots where 1/k 1b, phosphamidon per acre was applied, effects were
relatively slight and it was concluded that thia doaage wa.s belcw 'ohe lethal
‘_ level forA most.spgciies except for those whose feeding habitats and behaviour
- made 'them' pa.rticula.rly -vulnerable. No effects could be attributed to dilu-
tions of 1/5, 2/5, and 4/5 USG, Experiments with captive birds confirmed
carlier observations on dermal toxicity, U ‘

Further monitoring of field applicat:!.ons of phosphamidon in |
1966 were difficult to assess as they were. made early in the season when
migrants were arriving in the study areas where censuses were being taken.
There was a suggestion that l/h 1b, in 1/5 USG caused a slight reduction
in the mumber of b:ers. A low volume applica.tion of technical material
(1/3 1b, per acre) ca.used a decrease in numbers of birds a.nd song activity,‘

and several incapacitated birds were found,
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' In 1966 bird observations were made in seversl plots sprayed
with sumithion, Cold weather, accompanied by rain and snow during post-
spray cenausin.g, made aesessm«nt of effect difficult, 7Na;vfigational' errors
- compounded the problem. It was ooncluded that doses of. leu tha.n 1 lb. o
per acre of sum:l.thion probably do not depress bird populationa. Experi-
ments with captive birds domonstratod the lawer to:d.city ‘of stmithion
eompared with phosphand.don and that birds could pick up lethsl doses of .
sumithion through contact with sprayed perching surfaces. . | :
' Operational ‘experimentation with sumithion was éxpanded in 1967. -
and the effect on forest b:!.rds was monitored in 11 treatment areaa. For ,
the first time, sum:.thion—phosphamidon m:lx’cures were used. L All.-applications
were made at the rate of 1/2 USG emulsion per acre, 'me effects on birds .
may be sunma.rized as follm. o . N ,
- 1o Sumithion applied very late in the evening at 1 lb. per acre apparently
had no effect on birds, though monitoring was restricted to post-apray
searching only,

“"“W

, G)‘% é. Sumithion applied early in the evening at 1/2 lb. per acre caused
incapacitation of some birds, a few of which were readily ca.ptured;

*

& ,
? 0;‘5" 3.  Sumithion appl;i.ed in the morning at 1/2 1b, per acre »caused a notice-

bfdy able population depression, particularly of wa;rbleré. Fifteen birds »
¢ «»«»W
L ?[/\/ ‘were captured and many more were seen to be in dietrees. 'me effect

was much more marked than in areas similarly treated in the evening. ~

The same treatment in another spray block failed to ca.uae any detect-a.ble :

effect and was ascribed to the ‘inhibit-ion of bird agti\::j.ty by axcessive
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~ wind at thextime of spraying; |

L. Sumithion applied in the morning at 3}8 1b, per acréifailed to cause
any population depression, ﬁhough the area was spraygd during windy
conditions and rain hindered post-spray searching; 'iﬂ

5. Two evening applications of sumithion, three days épart, at l/d 1b, per
acre caused very little effect. Three warblers wereAéaptured in areas
where it waé’suspected overlapping swaths had caused>anvincre£sed
dosaée; and Y , ' |

6. Application ofﬂphqsphamidon-sumithion.mixxures (l/h1+f1/h, 1/8 + 1/4,
1/8 + 3/8 1b, ﬁér acre) éansed no detectable bird=population depressiohs

and no evidence of'birds in digtress was noted,

Effects of Phosphamidon, 1968

The most marked and w1deapread effect was in Block 25, Ruby= "
crowned kinglets and several of the higheforaging warbler-speczes were
apparently eliminated, there belng no recovery or replacement 25 days
after treatment. (Data for the control area do indicate a gradual de-
cline in the‘nnmbgrs of ruby=crowns, early migrants, which;may reflect
a decline in breediné activity), large birds, such as,ﬁ;épér:aw hawk and
| a’ruffed grouse; were also affected. Some avian mortaliﬁi‘in Block 25
was not totally ungxpected. We had had no previoué exﬁefience with a
3/8 1b, dosage of phosphamidon, but this amount is 50 péfdént higher than
the 1/4 1b, treatments made in 1965 and 1966 when, although some birds
were killed, the effect was relatively slight, Total effact was probably

as great as in some (Bettsburg, Nashwaak) 1/2 1b. blocks sprayed in 1964
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although, for reasons already outlined, it is impossible to assess quantita=
tively, If dosage élone was the critical factor, the hazard level was lower
than we had thought. A new variable, fine calibration,~?aé introduced for
the first time in the 1968 experiments, The same dosage (3/8 1b,) at the
same dilution (1/5 USG) was applied in Block 2, treatmént being made at a
coarse calibfation; " About the same search effort was directed here as in
Block 25, three sick birds being captured and another 11 seen, Birds were
silenced but the effect appears not to have been as greét as in Block 25,
In Block 45 ten sick birds were captured‘and another fouf seen, the search
effort being about the same, in man~hours, as in Block 25 and 2, Here
again phosphamidon was applied at a fine calibration: ﬁoftality'was
greater than in areas treated with 1/4 1lb, in previous yéars, A ULV
applicétion silenced birds throughout‘the plot during the two days ﬁe
were active there; but only two sick birdé were captured and another nine
- were inéapacitated to a greater or lesser degree, In one:of the 1/8 1b, |
blocks (32) sprayed'during the evening, a few sick birds wefevaéen and
there was some song suppression-in locélized areas, In the other,l/B 1b,f
block‘(32, Newfoundlgnd) sprayed during the morning,.birds were silenced
and several were noted to be constantly bill wiping, Probably the effecté
were just beginning to be manifested but it was not poasible for us to
return to the area, The possible implications for nestlingé and other
young birds resulting from spraying relatively late in the season havé
been treated more fully in a Separate report concerning ménitoring of

the hemlock loober_Operation in Newfoundland,
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Only oﬁé block (1) was ﬁsited that had been sprayed with a
mixture of organophosphates (1/4 b, + 1/8 iﬁb. pho'sphamidorx + sumithion at
a fine calibration). In a little ovér threej xﬁan—houra;@f ' searching, seven
distressed birds were picked up and ten more seen, Birds hgd beén silenced
in the areas that were searched, There was no 1967 blogk%with which to

| compare results but intensive censusing and post-spray ,aearéhing in two
blocks (I and L) treated that year with 1/4 1b, + 1/4 1b. mixture st a
coarse callbratlon failed to reveal any effects on birds.‘~“

* On the ‘basis of axperience in previous years we ﬁould not have
expected such a marked effect in some of these blocks, This leads us to

the conclusion that’,in 1968, dosage was not the sole critical factor. .

Effects of Sum:.thion, 1968 A
The Block 16 treatment was the same as in Blocks. A B, D, and J

sprayed in 1967-1/2 1b, in 1/2 USG at a coarse calibratlon. It was ine
cluded in the 1968 program in the expectation that some of the conflicting
‘ev:xdence a.r:.s:mg from last year's monitoring m:.ght be resolved. Three

" sick birds were ca.ptured and a few more seen. Ba.y-breastedswarblers were
noted to be on or near the ground feeding but otherwise appeared normal,
It is not known if this was an indication of slight into:dcation or 11’
the birds! natural food source had been eliminated and_the;‘f.v:were aeeking
an alternative one, The effect of spraying was very sunllar to that in
Block AandBmost..parts of which, however, were sprayed. :Ln fhe evening,

The effect was n;{xch slighter than in Block D but greatex;t;ﬁan in Block J

(where birds were apparently unaffedi:ed). We are really no nearer establishing
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the hazafd level for birds of sumithion sprayed at a coafse calibration
but, under certain circumstances, 1/2 1b./ acre can kill birds,

Two blocks were sprayed with sumithion at 1/2 1b, in 1/5 USG
at a fine calibration, Block 9 was sprayed in the evenihg‘and six birds
were readily captuied and others seen by inexperienced searchers in un-
favpﬁrable searching conditions 24 hours later, This was the first time
we had found,siék birds after an evening spray., (A 1l lb.»dosage appli&d
coarse in Block M in 1967 apparentlj did not affect birdﬁ).v Block 28
received exactly the same treatment but no evidence of Bird intoxication
was found., Obsefvers encountered difficulty locating thiévblock and some
doubt was expressed at the time that they were within.its Bpunds while
searching. | | |

We monitored five areas which were sprayed wiﬁh'»B/B _lb./acre. '
Birds were apparenﬁly most affected in Block 29, where thé most intensive
monitoring was carried out. Eleven slick birds were captured and another
38 seen, The results of searching throughout the block and a cbmparison of
the census figures~for both legs of the census route suggeét that spray
coverage was not very uniform., There were striking redﬁcﬁions in the
numbers of many warblers. Winter wrens were apparentlf hqt’affected but
some ruffed grous?iwere. There had been a substantial recovery 13 days
after treatment, Total effect was much less than in Blo&k 25, confirming
our belief that éumithion is less toxic to birds than phééphamidon. Effect
was much greater tﬁaﬁ in Block D in 1967,'suggesting thaf_another factor,
possibly calibration, was important, |

The Block 29 treatment was replicated in Blocks 7 and 8, Birds

were silenced ih Block 8 and one inexperienced observer was able to capture
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three sick warblers easily about nine hours after spraying. The treatmen£
in Block 6 differed only in that the calibration wae cdarse. Here a more
intensive and prolonged search revealed only five sick blrds, two of whlchA
were taken in the hand. The Fundy National Park campground was sprayed by
a different type‘ef aircraft, during the evening, Dosage 3&8 again 3/8
1b, but in 1/3 USG at a medium calibration. The limited eensus data
suggest there eae ho‘significant population depreseien;,~Some birds were
apparently slightiy‘affected but probably soon recovered;‘ The effecta

of these five 3/8‘1b. treatments, compared with the l/2”ib; treatments,
indicate that a factor other than dosage was important and that it was
probably. droplet 31ze. ,'

A double appllcation of sumithion at 1/L 1b /acre in Block 20
inexplicelly failedAto produce the extensive mortality.that was antici-
pated. It is difficult-also to interpret our :indings‘in_ﬁhe five‘l/h 1b,
blocks that we searched, Some sick birds were seen. Seng~eountsvmade at
several §oints in these blocks suggest that spray cove:agelﬁas far from
uniform. Sumithion eprayed-extra fine in Biock‘lh prodﬁcedeno effect
that we could detect though rain impeded our aearching}AiiniBlock 3L where
sumithion was sprayed twice at 1/8 1b, some sick birds were captured and
others seen, Effect on birds was again quite localized.. Searching in
five 1/8 1b, sumlthlon blocks revealed little or no effect on birds, The
evidence suggests that the hazard level for sumithion at a fine calibration
is between 1/4 1b, and 3/8 1b./acre., Acute poisoning of_birda at dosages
of or below 1/l 1b, can probably be attributed to local eencentration '

resulting from overlapping swaths or peculiarities of drift.
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In sumﬁary, then, we can‘state that apparent,iﬁgcnsistencies

in the effects of duplicated treatments at lagef dosage,leiela can probably
be attributed to the influencé of operational variables, Assuming that
these factors do.not‘account for all the relatively gréatér and more
widéspread effectsv£s compared with the effects of comparéblevdoéagea in
previous years, which seem nkély, our findings best fit the hypothesis
that the finer spréy is more toxic to birds than the coaféef éalibratioh;_
Dr. Fowle has demOnstratéd the ability of birds to pick ﬁpAiethal amounts
of 1nsecticide through contact of the feet wlth sprayed plant surfaces,
It is possible that blrds are able to pick up relatively greater amounta
when the materlal is d;strlbuted in a greater number ofﬁsmaller d:oplets,
though smaller gfoplets would probably be absorbed mucﬁfféeﬁer-byithe
plants, The poésibility of entry into the bird through tﬁe réspir&tory‘
system has, in the past, not been excluded, . Birdsvmay~bé able to inhale
smaller droplets more regdily than larger ones, Smailéfvd:oplets would
take longer to seﬁﬁie and would be more eaSily céiriédtabbﬁi by smgll air
currents within the forest and could prove haiardous to.ﬁirds Ain the lower

lefels, More work will be needed to determine the axtent to which the
| bird hazard is augmented by the smaller droplet size and to define the

mechanism by which birds are able to pick up toxic doaages.

SUMMARY _ N
During the 1968 control programs in New Brunéﬁick and Newfound-
land we conducted searches for evidence of harmful efféct8~on forest birds

in 24 spray areas, Intensive monitoring by censusing was éarried out in



Table 11, Summary of block tréatmegts and #ssessment of effect,

—— ——

Some bill wiping,

Some doubt as to whether correct area,

Block Treatment Effect
2 Phos. 3/8 1b., 1/5 USG, Suppression of -song. ,
coarse, a.m, 1.4 sick birds/man<hour® searching,
25 Phos, 3/8 1b,, 1/5 USG, Suppression of song, population
fine, a.m. indices, Little recovery of some
‘ species, especially warblers,
3 weeks later, =
58 sick birds/man<hour searching,
L5 Phos. 1/4 1b., 1/5 USG, Effect variable, =
fine, a,m, 1.8 sick birds/man-hour searching.
32 Phos. 1/8 1b,, 1/5 USG, Effect variable, slight, o
fine, p.m, 0.6 sick birde/man<hour searching,
32 Phos., 1/8 1b., 1/5 USG, Birds silenced.
(Nfld,) fine, a.m, No sick birds found,
1 Phos. + Sum. 1/4 1b, + Birds silenced, -
1/8 1b,, 1/5 USG, fine L8 sick birds/man-hour searching,
Asly » L ‘ :
9 Sum, 1/2 1b,, 1/5 USG, Rain impeded search, Song counts
fine, p.m. suggest variable effect.
S 0.9 sick birds/man~hour searching,
16 Sum, 1/2 1b., 1/2 USG,. Some warblers ‘gb'r‘bunded. No apparent
coarse, a,m. song suppression, '
o 0.3 sick birde/man-hour searching.
28 Sum, 1/2 1b,, 1/5 USG, No apparent effect, Searched early,
fine, Peme
6 Sum, 3/8 1b,, 1/5 USG, Singing normal,
coarse, a,m, 0.6 sick birds/mane~hour searching.
7 Sum, 3/8 1b., 1/5 USG, Searching initiated over 48 hours
fine, a.m, after spray, . Effect variable,
1.0 sick birds/man=hour searching,
g Sum. 3/8 1b., 1/5 USG, Birds silenced, little activity.
fine, a.m, 2,6 sick birds/man-hour searching,
29 Sum. 3/8 1b,, 1/5 USG,

fine, a.m,

Marked population depression, some recovery,

6.8 sick birds/man~hour searching,



Table 11, Summary of block treatments and assessment of effect--Conttd.

Effect

Block Treatment
7N Sum, 1/4 1b,, 1/5 USG, Rain impeded search but no apparent
A extra fine, a.m, effect, ,
15 Sum, 1/4 1b., 1/5 USG, Localized, Some birds slightly
fine, a.m, affected, -
20 Sum. 1/4 1lb,, 1/5 USG, Localized,

fine, a,m.,, x 2, second
treatment immediately
following first,

30 Fen, 1/ 1b., 1/5 USG,
fine, a.m.
34,  Sum, 1/8 1b., 1/5 USG,

fine, x 2, noon and
evening same day,.

2425 Sum, 1/8 1b., 1/5 USG,

(Nf1d.,) fine, a.m., x 2, 6 days
' apart., :
26 Sum, 1/8 1b,, 1/5 USG,
: fine, a.m.
7N Sum, 1/8 1b,, 1/5 USG,
‘(Nfld.) fine, a.m,
31 Sum. 1/8 1b,, 1/5 USG,
fine, a.m,
33 Sum, + DDT, 1/8 + 1/10 1b,

1/5 USG, fine, a.m,, x 2

second treatment immediately

follqwing first,

1.2 sick birds/man=hour searching,

None apparent,

Effect locallzed,
1.2 sick birds/man-hour searching,

Slight effect, localized.

None apparent.
None apparent, A
None apparent.

None apparent,

# Number of sick birds includes those found dead, those captured, but

not those only slightly affected,

Searches by inexperienced observers

abitrarily assumed to be half as effective as those by experienced ones,
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only four of these as well as in two control areas which were not sprayed,

Most of our work was concerned with two insecticides, phosphamidon and

sumithion,,applied at different dosages and calibrations, Some evidence

of bird poisoning was detected in iﬁ of the areas sprayed. 'TableV11'

gives a brief summary of our findings, which have been éxamined in the

light of our experience in the past four years, Some pﬁe#ious conclusions

“have been strengthened but others remain unverified, From the effects of

the_1968 prograﬁs we have drawn the following conclusions,

1, Evening spraying offers definite advantages tp birds ovér m§rning spraying,

2. Phosphamidon is more toxic to birds than sumithion.]jif

3. A fine spray-droplet spectrum augments the hazard io;birds.

4, Phosphamidon probably begins to cause acute effecta:%t_ﬁ dosage of about 1/8
1b,/acre when sprayed at a fine calibration. ‘

5. Sumithion begins to cause acute effects at a dosage Between 1/& 1b,
and 3/8 1b,/acre when sprayed at a fine calibration,. |

6. PhosphamidonAkills birds at a 3/8 1b,/acre dosage whgh applied at a
coarse calibration. Hazard level is probably near,1/4 lb;/acre,

7. Sumithion ¢an kill birds when applied at 1/2 1b,/acre at a coarse

 calibration, | o

8. Some anomalous results are ascribed ﬁo the effect of iiponderable operational
variables.A |
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