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REStt>lE

Les effets de 11 aWlication experinental et en plein chanp de

fenitrothion et de ptosphamidon, a des doses variables, sur des espeees

non visees ant ete oontrOles. Les preni.&es applications de f61itrothion

n' ant eu aucun effet sur les abeilles (Apis mellifera Linnaeus), les

petits oiseaux chanteurs de la foret et les organisnes aquatiques. res

applications subs8quentes ant diminue l~&em;mt I'effectif des abeilles

ouvri&es, mais n I ant cause au:::un tort aux petits oiseaux de la foret

ni aux organisres aquatiques. I.e phosphamidon, applique ~ des doses de

plus de 0,140 kg d'ingredient actif ~ l'rectare, a entraire la rrort de

certains petits oiseaux chanteurs de la foret, et, en partic'.llier, de

roite1et a couronne rubis (Regulus calerrlula .Li.nnaeus) .

Des enquetes, rrenees apres que Ie f6li:trothion, Ie prospharnidon

et l'aminocarbe eurent ~~ accuses de causer des darrnages a l'environme."'1t,

ant nontre que ces affirmations n'etaient pas fondees.



(ii)

Experim2ntal and operational applications of fenitrothion and

ph::>spharni.don at varying dosage rates w=re nonitored to assess t.he inpact

of these treatments upon selected non-target carp::ments of tie enviroment.

Early applications of fenitrothion did not affect roney bees, Apis

meHifera Linnaeus , snail forest rongbirds = ....,.,tic organisns. Subse­

quent treatrrents caused a noticeable rot light inpact up:>n tie honey bee
.

field force rot did rot haIIn the srral1 f=est bird or aquatic systans.

Phosphamidon, where applied at dosage rates in excess of 0.140 kg AI/ha,

caused rrortality to the srral1 forest songbird CCItl!X'nent, especially the

ruby-crowned ki.nj1et, ReguZus caZendula (Linnaeus).

Investigations into reports of pesticide dalrage to the envL.--on­

ment by applications of fenitrothion, plx:>sphamidon and amincx:arb proved

unfour<Jed.



Major infestations of the spruce budworrn, Chol'is"toneu:ra fwnifel'aruz

(Clem. j centinl>'! to danage the inportant spruce fir starrls of central and

eastern Quebec. Large scale bl.J&..unn rontrol operations aTqJloying aerially

dissemi..nated chani.cal insecticides oonstitute the only rreans of reducing

the iIrpact of these infestations to the high value stands in the province

at the present tiIre. In 1976, approximately 3,645,000 hectares (9 million

acres) were treatErl with operational am. experinental applications of

insecticides employi.n; a number of fornulatioos arrl dosage rates. Several

of these treat:nents ~e selected for rronitoring their imnedi.ate and soort­

tenn effects up:m various non-target organisms of the forest e<::X)system. This

refX)rt presents the fi..rrli.ngs of ~ct studies carried out in areas treated

with. the organopb::lspOC>.rus insecticides fenitrothion, (0, o-dimethyl 0-

(4 nitro m-tolyl) phosphorothioate and phosphamidon (2-chloro-N, N-diethyl­

3-hydrocycrotonamide diJrethyl phosphate) in the Mont Tr611blant, laTuque

and Chandler areas of euebec (Fig. I), and the results of investigations

into reports of accidental dam3.ge to the enviraurent resulting from b1Jdt..orrn

control programs.
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Fie. 1. Location of spruce bu::Jv.orm (C. fum1:[er'cma CJern.) treatm-:mt Llocks where ecological impact studies ~re
carried out .in Quebec in 1976.



- 3 -

Spray Regines

The spray regimes for the experimental ard operational programs

rronitored for envriomrental inpa.ct upcn non-target organisns is presented

in Table I.

Table I

1Dcatioo Date Insecticide Dosage I ·Oraanisms M:nitored
I

l'U1t 'l'ranblant (ilO9) April 30 fen.itrothion 0.210 kg ~I/halbi--ds, bees, i'WT..2tics

M:>nt Tremb1ant (#l09) June 1 fenitrothion 0.210 kg AI/halbirds, bees, aquatics
r

Charrller (NOl) lot..ay 25 fenitrothion 0.140 kg AI/l'.a!bims

ChaOOler (i401) June 14 fenitrothion 0.140 kg AI/naibirCs

I
I

ChaOOler (#402) Mely 20 fenitrothion I 0.140 kg AI/na birds

ChaOOler (H02) Nay 20 feni trothion 0.140 kg AI/na birds, aquatics
I

Chandler (1402) June 16 fenitrothion 0.140 kg AI/ha'birds, aquatics

LaTu:JUe (#211-1) Mely 3 phosphamidQI1 *0.280 kg AI/ha birds, aquatics

LaTu:JUe (i211-2) !>".ay 3 phosphamidon *0. 280 kg AI/ha bims

LaTu:JUe (211-3) April 28 phosphamid= 0.140 kg AI/ha birds, aquatics
I

LaTu:jUe (211-3) Mely 15 phosphamidon I 0.140 kg AI/ha birds, aquatics

Lu'lUjue (211-4) pril 28 prosphamidon 0.140 kg AI/halbirds

* sprayOO twice in tiE sane operaci.on with emitted. dosage rates of 0.140 kg

AI/ha.
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Forest songbird pq>ulations~ assesSErl on 4 hectare plots

in treated and untreated areas using the sing:in:J nale technique similar to

that described by Kendeigh (1944) arrl BucJmer arrl 'l\ll:nock (1965). Populations

were rronitore::l daily and reo::>rded. on plot maps starting al::out 5 days prior

to the application of the insecticide and continuing throughout the experi­

mental period and ending awroxiIrete1y 5 days after treabrent. On the day

of the application of the insecticide, plot searches~ carrie:i out in

an attempt to recover any sick or dead birds for L'15eCticide residue analysis.

Streams in treated arxi untreated areas ~re sampled before and

after insecticide applications to detennine the impact of the treatrrents

upon aquatic organisms. Aquatic invertebrate fauna were sarrple:i using

SUrrer (1936) sarrplers in riffle areas. Five sanples ..,ere collected start­

ing at the b::>ttan of the riffle area and continuing upstream at awroximately

3 rreter intervals. 5arrples oollected were preserved in a 10% formalin

solution and returned to the 1al:x:>ratory for sorting, identification arrl

analysis.

Ha'leybee oolonies were placed in ~ experi.rrental treat:nent block

#109 in order to assess the impact of a double application of fenitrothion

on bees early in the season. Newly purchased packages (3.4 kg) were set up

in the headquarters apiary with 1'!lated queens arx1 f0cx3. reserves. When all

colonies v.ere established arxi brcx:xl production vJaS in progress, the o::>lonies

W&e transferre:d to tie -experi.rrental area. Five colonies were placed in an

cpen area in t:l"e treat:rrent block and 5 similarly located in an untreated

check area. When the c:x:>lonies had settla:l inlo the new areas, they v.cre

checked for queens and brood and all hives equipped with the follOHing

rronitoring devices;
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(i) dead bee traps attached to the front of th:!: hives to collect

dead adult bees arxl brood rarove:l fran the colony ~

(ti) pollen traps attached to tre Ix>ttan of the hives to =llect

a fOrtion of the pollen being brought into the colony,

(iii) an electronic counter attached to the hive entrance to

neasure tie adult activity.

In addition to rronitoring with this equipnent all hive were weighed p:rriodic­

ally to determine weight loss or gain.

wllere aocidental insecticide contamination was investigated,

sarrples of foliage or water we~ oollecte.d and bird populations we:-e assessaJ.

in treated and untreate:J areas.

RESUlJI$

Fenitrothion Treat:nents

Birds:

In experimental block 109 (t-bnt Tremblantl, forest songbird

censuses cx:mrence::1 on April 25th before ma.ny birds had migrated into the

area. The first of 2 exprrinental applications of fenitrothion (anitte:l

dosage rate of 0.210 kg AI/hal was awlied at 1845 (E.D.T.) of April 30th.

Plot searcffis carried out after the application failed to discover any dead

or affected bi..I:ds. Post treatJnent PJPulation census indicate that tba

first awli.caticn did oot affect the bird cxrtp)nent. Cold weather

aceanpanied by~ flurries on April 26th arrl May 6th are reflected in

tre reduced bird activity recorded on those dates (Appendix Tables I and

II) .
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Pre-treatment PJPI.l.lation censuses for the second treatment

camenced. on May 24th and the block was sprayed on tl'va evening of June 1st.

Northward migration had passed through the experimental area am many species

had set up bree:li.ng territories. Populations renained relatively constant

throughout the census period en both the treated am untreated plots

(Appendix Tables III am IV). Activi"t of the treated plot declined

slightly on June 3rd but recovered by June 5th. Activity of snail pesticide

sensitive species such as tiE Cape M3.y warbler, Dendroica tigrina (GTe1in),

the rt¥rtle warbler, Dendroica COl'onata (Linnaeus) arrl tiE rrourn.i..n:J warbler,

OporoPis philadelphia (Wilson) were not affeci::ei and the: decline recorded

on the 3rd was due to circumstances other than the introouction of the

insecticide. The data presented in Fig. 2 indicates that the experi""""'ntal

trials carried out in block 109 did not harm the bird cemponent.

In the Chandler area, operational application of fenitrothion

(emitted dosage rate 0.140 kg AIIha) were awlied twice to blocks 401

(May 25th and June 14th) and block 402 (May 20th am June 16th) (~

Tables V to VII) . Parallel daily p:Jpulation trends on block 401 and the

untreated plot irrlicate that neither treat:rrent affected the breeding bird

pt:pJlation (Fig. 3). A small reduction of activity was recorded on block

402 on May 23rd wt is not considered pesticide oriented as it occurred 4

days after the treat::r"rent. A similar decline is also recordded on June 18th

on the 3rd day after t.he 2nd treatment am. does not appear to be pesticide

related (Fig. 4).

Ibney bees:

Colonies of h:me:y bees (Apis melZifem L.) were placed in an

open area. on treatrrent block 109 (fenitrotiuon 0.210 kg AIlhal und
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in a similar location on a oontrol block. Cool, clOlrly w'erather COJpled

with rain and snow sha..1ers prevailed throughout the experi.rcental p:rioo.

This unsettled weather kept bees close to the hives which resulted in no

pollen l:eing collected at the treatrrent block an:! only SII'all anounts

oollected on a few days at the control site (Table II).

'IfE first fenitrotlrion awlication caused a slight increase in

field force rrortality an the treatment block but did not affect queens or

brood.

The weatler had irrproved considerably by the time of the second

application (June 1st) and bees were observed foraging throughout the

experimental areas. Five days prior to the second treatment the c.ives

established in tl'e treatment Dlcx:k had to be relocated due to predation

by black bears, Ursus americanus Pallus. Relocation to another section

of the trea.trnent plot did not adversely affect the hives. The secx:md

treatment was awlied at approximately 2000 hours when rrost of the foraging

bees had retired to the hives so trey were not exposed to the insecticide

until tre follONing day. M:>rtality of the adult foraging cc:rnp:ment reached.

it's peak over tre next three days then slooly subsided until day +7 when

rrortality had returned to pre treat:rrent levels (Table III). The collection

of pollen on the treatrrent plot ceased for three days while the weight

of fXJllen fran the tmtreated plot dec:1i..nErl noticeably over the sarre period..

On June 1st a spray plane returning to the airstrip inadvertantly released

a small volurre of insec:ticide solution within 1.6 kilaneter of the control

hives. 'lhe follcwing day a slight increase in adult rrortality occurred

accanpanied by an absence of IX>llen collection.



Table II

Measurerrents of honey bees (A. metlifera t.) activity in fenitrothion treated arrl untreated areas
l-bnt Tranblant. area of Quebec

April 26 - May 7
1976

FIllST APPLICATIOO

Untreated check lot Fen~trothion treatrrent lot 109
Days fran }\Qw.t }\QULt PoHen H~ve Adult ""ult PoHen H,ve

late treatrrent rrortality activity collected weights rrortality activity collected weights Ranarks
trios/daY (ams. ) (oms. I trios/claY (ams.) (ko. ) -

\pro 26 -4 1 0 0 11.0 1 0 0 12.7 Snowflurries, cool
27 -3 6 1180 0 11.0 21 512 0 12.7 Sl1o.Ers, cool
28 -2 6 4384 0 10.4 11 48512 0 13.1 Cloudy, cool
29 -1 4 33344 0 10.4 10 86784 0 12.7 Clear, o:x:>l
30 0 6 13995 5.0 10.7 6 47774 0 12.7 Clear, cool

'lay 1 +1 4 8396 6.5 10.5 26 36224 0 12.7 Clouly, cool
2 +2 3 15308 8.0 10.5 32 43520 0 11.9 overcast, cool
3 +3 4 384 3.1 10.5 4 640 0 12.2 Cloudy I cool

*4 +4 4 896 0 - 2 31168 0 - Snowsh;)wers, CCXJl
*5 +5 4 896 0 10.6 2 31168 0 12.3 Rain, cool
6 +6 2 1920 0 10.6 4 256 0 12.4 Snowflurries
7 +7 0 0 0 10.6 0 0 0 12.4 Sncw

-
* Average of 2 days.

r

~
r



Table III

Measuranents of mney bees (A. meUifera L.) activity in fenitrothion treated and untreated areas
Mont TrE311blant area of Quebec

May 24 - June 8
1976

s=o APPLICATI<N

Untreated c leek Dlot Fenitro -h1on treahnent clot 109
Days fran Adult Adult Pollen Hive Adult Adult Pollen "lhve

Date treat1rent rrortality activity collected weight nortality activity collected weights Ralarks
trips/day (gms.) (gms. ) trips/day (gms. ) (kg. )

- .

May 24 -8 2 18688 23.9 10.8 1 640 0 10.9 Clooo.y, warm
25 -7 7 44416 17.0 10.8 1 10240 5.9 10.9 P. cloudy, warm
26 -6 4 44416 23.5 10.8 2 8832 9.5 10.9 P. cloOOyt warm

*27 -5 1 172672 24.9 - t - - - Clear, warm.
*28 -4 1 172676 24.9 10.8 t - - - Clear, \\'atm

29 -3 2 58752 13.9 10.8 t - - - Clear, warm.
*30 -2 4 50688 14.2 t 7.6 11.1 Clear, warm
*31 -1 4 50688 14.2 11.0 4 6672 7.6 11.1 Overcast, wann

JUIle 1 0 0 100608 4.1 11.0 2 4992 2.0 10.9 Clear, o::x:>!
2 +1 18 92032 0 11.2 122 3712 0 10.9 Clear, warm

*3 +2 9 66560 5.8 - 118 5504 0 - Clear, wann
*4 +3 9 66560 5.8 11.2 118 5504 0 11.0 Clear, warm
5 +4 4 63616 3.1 11.4 93 5632 2.5 11.0 Clear, warm
6 +5 2 146560 3.1 11.4 43 7296 2.5 11.0 Clear, warm
7 +6 1 308224 17.6 11.5 23 15488 7.6 11.0 Clear, warm
8 +7 0 36992 15.9 11.5 3 7296 5.0 11.0 Clear, warm

- - ___L.

'/I Average of 2 days
... Colonies IlYJ'V'ed to new site in treatrrent Block # 109.

I

f-'
N



-13-

Hive \oeights~ recx:>rded daily at roth sites and show a

greater i..rcrease in weight for t..b= untreated oolonies as canpare::1 to the

treated hives. Q.Jeens arrl brocx:1 were not affected arrl inspection of

the hives at the end of the season revealed that honey prcx:luction in the

hives on t.lE. treated plot ccrrpared favorably with tbJse fran the untreated

oontro1.

l\qUatic fauna, 0.210 kg AI/ha:

Bottan fauna populations were nonitored in a fairly large

(10 rn wide) relatively shallow (rrea.n depth 45 an) fast fla.ving stream

in treatment block 109. The stream was open to the sky and had a

gravel l:x:>ttan interspersed with a few large flat rocks. A smaller

(3m wide, 15 an deep) alder lined stream with a similar botton type

was sanpled outside the spray area to serve as the untreated control

stream.

l\qUatic insect pop.1laticns in roth tre untreated (Table V) and

treated (Table IV) stream \Io'ere very sparse over the sampling pe:riod,

reflecting the early spring oondition of the streams. The small numbers

of aquatic insects which were present slnwed no particular signs of de­

crease in numJ:ers related to the fenitrothion treat:ment.

Aquatic fauna, 0.140 kg AI/ha:

Stream ootton fauna P'PUlations were ITOnitored in a small stream

(rrean width 1. 2 ro, rrean dePth 30 em) located in treat:lrent blcck 402

and exp:>sed to an applicatioo of 0.140 kg fenitrothionjha on 20 May, 1976.

'Ihe stream l:x:rl. consisted of ex>arse gravel and large, alga~overed. stones.

The stream bank was covered with grass with no overhead forest canopy.

The untreated control stream was also quite snaIl (rrean width 1.0 m. rooan



Table IV

Bottom fauna populations expressed as mean numbers and standard deviations
per O.093m2 from a fenitrothion treated (0.210 kg AI/ha) stream

Mont Trernblant, Quebec. 29 April to 10 May, 1976

Nunlber of days before
or after treatment -1 +3 t10

I

Water temperature 8°C 7°C ....- ...,
Num~er of samples 3 3 4

Plecoptera 0.0 0.0 0.3± 0.5
Trichoptera 0.3 t 0.6 1.0" 0.0 0.5 ± 0.6
Diptera: Tipulidae O.7±1.2 0.3 ± 0.6 0.3 ± 0.5

Chironomidae 8.0 ± 3.0 4.0±1.7 5.3 ± 2.5
Heleidae 0.0 0.7±0.6 0.3 ± 0.5

OligochaetA l2.7±lO.7 4.7± 2.5 4.0 ± 3.4
Pelecypoda: Sphaeridae 16.3±18.2 18.7±9.5 9.3±lO.6

Totals 38.0±30.5 29.3±13.6 19.8±13.5



Table V

Bottom fauna populations expressed as mean numbers and standard deviations
per 0.093m2 from an untreated stream

Mont Tremblant, Quebec, 29 April to 10 May. 1976

Number of days before
or after treatment -1 +3

Hater temperature 7°C 7°C

Number of samples 3 3

Ephemeroptera~ Baetidae 0.0 0.3 ± 0.6
Odonnta: Libellulidae 0.0 0.3 ± 0.6
Plecoptera 3.7 ± 2.5 6.8 ± 6.4
Trichoptera 0.0 0.3 ± 0.6
Coleoptera: Elmidae 0.3 ± 0.6 0.0
Dipte ra: S'1.rnuUidae 0.7±0.6 2.0 ± 1.0

ChironomidaC! 2.3 ± 0.6 0.7 ± 1.2
Heleidae 1.3 ± 0.6 0.0
Tabanidae 0.3 ± 0.6 0.0

01i~ochaeta 1.0 ± 1.0 0.0

Totals 9.7±3.5 10.3 ± 5.1

+10

4 ....
v'

0

0.0
0.3 ± 0.5
4.3±7.2
0.5 ± 0.6
0.0
2.3±2.9
1.3 ± 1.9
0.0
0.0
0.3 ± 0.5

8.8 ± 8.6

..
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depth 30 an) with a coarse gravel oottan but differed in that it was

lined with alders (Alnus sp.) which carrpletely closed the stream off

fran the sky.

~ treated stream supported a large and diverse aquatic
•

insect fauna which retained relatively stable throughout the trea:t:Irent

period (Table VI) • caddisfly larvae decreased then disappeared fran

the post-spray sanples rot nunbers of this groop also fluctuated

considerably in the \.U1.treated cantrol stram (Table VI;r). The decrease

of caddi.sfly larvae in the treatment stream is believed to re due to

their spotty distr.ibJtion rather than a result of an effect of tt.e

fenitrothion treat:rrent. The general stability of numbers of benthic

organisns in roth the treabTent and control stre3IT'S incicate that the

insecticide had no significant effect on strP3In fauna.



Table VI

Bottom fauna populations expressed as mean numbers and standard deviations
per 0.093m2 sample from a fenitrothion treated (0.140 kg AI/ha) stream

Chandler. Quebec. 19 May to 26 May, 1976

Number of days before
or after treatment -1 +2 +6

Water temperature - 7'e 11°C

Number of samples 4 4 4

Collembola 0.3 ± 0.5 0.0 0.8 ± 0.9 ...,
Ephemeroptera:Heptageniidae 36.5 ± 18.7 43.0 ± 6.5 54.5 ± 25.6

...,
Baetidae 17.0 ± 8.4 17.0 ± 2.9 10.3 ± 5.1

Odonats:Gomphidae 0.0 0.0 l.0! 0.0
P1ecoptera 3.0 ± 2.4 l.3± 0.9 2.5 ± 1.7
Trichoptern 3.0 ± 2.2 0.5 ! 0.6 0.0
Coleoptera:Elmidae 19.5±17.9 14.3 ± 9.3 12.8 ± 8.4
Diptera:Tipu1idae 1.0 ± 0.8 0.3 ± 0.5 0.3 ± 0.5

Culicidae 0.0 0.0 0.3 ± 0.5
Simuliidae 0.3 ± 0.5 0.0 0.0
Chironomidae 0.8 ± 0.5 1.0± 1.2 2.0 ± 1.2
Heleidae 0.3 i: 0.5 0.5 ~ 0.6 0.0
Rhagionidae 1. 3 ± 1.3 0.8 ± 0.9 0.5 ± 1.0
Tabanidae 0.3 ± 0.5 0.0 2.0 ± 2.2
Empididae 0.3 ± 0.5 0.0 0.0

Turbellaria 0.3 ± 0.5 0.0 0.0
Oligochaet3 20.8 ± 12.4 28.3 ± 5.7 29.0 ± 14.9
Gastropoda 0.0 0.0 0.5 ± 1.0

Totals 104.3 ± 55.3 106.8 ± 15.4 113.8 ± 42.5



Table vn;:

Bottom fauna populations expressed as mean numbers and standard devintj.ons
per O.093m 2 sample from an untreated stream

Chandler, Quebec, 19 May to 26 May, 1976

Number of days before
or after treatment -1 +2 +6

Water temperature 5'C SoC 7'C

Number of samples 4 4 4 ...
Collembola 0.0 0.0 0.3 ± 0.5 00

Ephemeroptera:Heptageniidae 8.3 ± 3.4 6.3 ± 4.1 5.8 ± 3.3
Baetidae 6.0 ± 2.2 5.3 ± 4.9 8.3 ± 3.1

Plecoptera 5.0 ± 2.9 7.0 ± 11.5 10.3 ± 6.3
Megaloptera: Corydal1dae 0.0 0.0 L8 ± 2.4
Trichoptera 2.3 ± L3 4.5 ± 4.7 0.8 ± 0.9
Lepidoptera:Pyralidae 0.0 0.3 ± 0.5 0.0
Diptera:Tipulidaa 0.5 ± 0.6 2.3 ± 3.3 0.0

Simuliidae 0.3 ± O.S 1.5± 2.4 2.0 ± 1.6
Chironomidae 4.5 ± 3.7 3.3 ± 1.3 2.8 ± 1.7
Heleidac 0.0 0.3 ± 0.5 0.0
Rhagionidae 0.0 0.3 ± 0.5 0.0
Empididae 0.3 ± O.S 0.5 ± 0.6 0.3 ± 0.5

Acari 0.5 ± 0.6 0.0 0.0
Nematoda 0.0 0.3 ± 0.5 0.0
Oligochaet8 0.5 ± l.0 3.0 ± 3.4 l.0± 0.8

Totals 28.0 ± 6.2 32.0 ± 19.1 33.0 ± 17.8
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Phosphamidon Treatnents

Birds:

Few migratory species of small forest songbirds had returned

to the experi.rrental area at the tine the first experirrental application

of pho~ was applied.

The ruby-cro.omed ki.rqlet, Regulus calendula (L.), a small,

mainly insectivorous species, was ooe of the first migrants to have

returned. and had set up breed.ing territories in tie experimental area

prior to the firs~ application.

On 28 April, plDsphamidon vas applied. to treatment plots 211-3

and 211-4 at the emitted dosage rate of 0.140 kg AI/ha. Plot 211-3

was to receive an additional application of the sane dosage rate on

15 May. The daily p:lpulation census data irrlicate that this early

aWlication did not affect bird populations on the plots (Fig. 5, Apperdix

Tables XIII to XV). Kinglet territories identified on the untreata:l

check plot (Fig. 6) and the treatnent plot 211-3 (Fig. 7) renained occupied

throughout the census perioo. Several kinglets were recorded on treatrcent

plot 211-4 prior to the awlication rot breeding territories w-ere not

established. until after the treat::rnent on this plot (Fig. 8). Plot 211-3

received it' 5 second treatrrent on 15 May. A decline in kinglet activity

is recorded on roth tre treatm2nt and lllltreated control plots (Appendix

Tables XVI and XVII) rot the territories defined 00. roth plots renai.ned

occupied (Figs. 9 and 10).

01 3 May, treatnent plots 211-1 arrl 211-2 r~ived an awlication

of ph:>sphamidon at the eni.tt.ed oosage rate of 0.280 kg AI/ha (2 oonsecutive

awlications of 0.140 kg AI/ha). OVerall bird pc:>pUlations did not a~



,
'"o
I

Untreated plot­
Treatment plot 211-3---­

Treatment plot 211-4·.. ······

-,l'U..... ~,,
\

" ......" .. .. ..'..... '.

c
o

"cOJ

-o
u
Q.

:t
!J
" .I \ • I

" , .... I
I \ i I

/ ~' I, ..
-,....- .... "

II········ ..

c
.2
<;
.~

"0.

'"J!!I /"- l

"', ," ,\, '\ /

'\ '.'
';"\ "•...... . , .

.:: '''' ....'Itt... \ ..'•

140

130

120

110

100

90

60-0
Q.

"- 70
w

",:0
60-0

~ 50
.Q

E,
z

40

30

20

10

Fig. 5.

b! I • 1 ".__! ' ..~·m!~~~~.~w...... ...:o~~ b>m.~=! ' ....

24 25 26 27 28 29 30 I 2 3 10 II 12 13 14 15 16 17 18 19 20
April May May

Daily populaticn trends of forest songbirds recorded on phosFhamidon treated and
untreated plots, La Tuque, Quehec, 1976.



,,,

-,

-21-

~I

i ..j.S

I
~5 I..,

,.,'. ,.. , ,
-, ...1, ,

I:',
"

-2

-s

<'

·P"---
1

, I
! '-'+ ,

/
-2

,,

" ....5
'+3, ---

l, -_, --
I / ,+;2:.. +~'

/ -,,' ,
-1 -s I, ·'5,, /

"........7'.,

Fig. 6. :Pre and post spray territories of the ruby-crOlmed kinglet,
R. calendula (Linnaeus) untreated' control plo~. LaTuque,
Quebec, 1976.

Pre-spray territory

Post-spray territory

>--------41 SCP..le ~ 2 chains nO meters)



- 22 -

" ,'+'1

-0 / . I
•1+5 tl

-I
~ ...

, ,
./.
.',

•

,
.. ~ ~- -- ....

­.. ,,,
/,,.

,­,,.

-0

--
/<t,.1,:,,,

I -+.3,
I, ,.

1"12 +I........
I ,., ,.

I ..~~ ....

,

-4

.,

,

-,

1
..5 +3

• 5'
" .,

-3'I
•

I

I

J

,
'"/•'.-

,-
'.5,,,,,,.,~

~"'3- -

-~

-I

Fig. 7. Pre and post spray territories of the ruby-cro.·rned kinglet I

R. c'aZendula (Lim:.acus) on plot 211-3, LaT;lCJne. Qm:bec. 1976.

Pre-spray territory boundary

- - - - - Post-spray territory

~ -ol 5c;l11~ """ 2 chain (',0 u~tcrs)



-3

- 23 -

~s

+1 I
+5

-3

-3

-2.-

Fig. 8. Pre and post spray tC!rritories of the ruby-cro{med kinglE7t>
R. calendula (Linnaeus) on plot 211-4, LaTuque. Quebec) 1976.

Prc-spray territory

Post-spray territory

Sedle '= 2: c1ldins (40 ~;2tC:r5)



24 -

-0

.5

c -;t

-0 ~I¥

I
+t

-0 -0

-I

-0

Fig. 9. Pre and post spray territories of the rliliy-cro'#TI~d kinglet.
R. calenduLa (Lennaeus) on untrented check plot (2nd application)
LaTuque. Quebec, 1976

Pre-spray territory

Post-spray territory

Scale""" 2 chains (I,D ll\~ters)



- 25 -

-0

--

__ - - -+1'------ - - ---,."~

......+~ ,~c , _ ..
-~---5

+'3......

-,
-0

-/

-0

\-2 -~

/

-0 -1_- _ --=-,S,
.- ,--;::l" - '\

-0 ~ "'5-- ~1 -+2;.'-5
--~S",..., ,

-6 -5
-0

Fig. 10. Pre and post spray territories of the n,by-r.,~(,.,'r,l".d kinglet)
R. caZendula (L) plot 211-3 (2nd treatment)~ La-Tuque, Quebec.
1976.

Pre-spray territory boundary

Post-spray territory houndary

Scalc="2 chains (.'to meters)



- 26 -

to have been harmed (Fig. 11, Appendix Tables XVIII to XX). Examination

of the bree::ling territories of R. calendula L. revealed that the kinglets

inhabitating plot 211-1 were rot affected by the treatrrent as territories

remained occupied (Fig. 12), while tlx::>se on plot 211-2 \\ere vacant

i.rrIrediately after the treatment and rmained SO througoout the fXJst treat­

rrent census period (Fig. 13).

On 16 and 17 June, approximately one rronth after the last

application, avian p:p.llatioos were resurveyed on phosphami.don plots 211-2,

211-3, 211-4 and on tre untreated creek plot (Tables VII to XI). l':lpulations

of R. ealendula (L.) had decreased on all 4 plots. Population decreases

of approximately 50% were rerorded on plots 211-3 and 211-4 while th:Jse

on tre: untreated control plot decreased fran 6.6 pairs per 4 hectares

to 1.1 pairs (83%). l':lpulations on treatrrent plot 211-2, which had suffer­

ed a severe reduction follewing the awlication of phospharni.don at 0.280

kg 1II/ha, had recovered to approximately the sarre kinglet density as the

other plots.

Aquatic fauna, 0.280 kg 1II/ha:

Bottan fauna samples were collected fran a small alder lined

stream (2 m wide. 30 an deep) flowing through an cpen rreadow within the

block treated with 0.280 kg phospharnidon/ha on 30 May 1976. The stream

fl~ over a varied oottan of sand, gravel and rocks. The lUltreated

control stream also floli.ed. through a meadow aOO. \>JaS similar in rrost

respects but slightly wider (3 m) and sl"""," flowing.

'Ibtal numbers of benthic organisms in ooth the untreated an.:i

treated. streams increased substantially over the sampling pericrl (Tables

XIII and IX). Benthic txJP.llations in the treated stream increased to
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Table v;rII

Botlom fauna populations expressed as mean numbers and standard deviations
per 0.093m2 from a phosphamidon tre~ted stream (0.280 kg AI!ha)

La Tuque, Quebec, 26 April to 6 May, 1976

Number of days before
or after treatment -7 +3

Water temperature lSC 4'C

Number of samples 4 4
w
0

Collembola 0.0 0.3 ± 0.5 I
Ephemeroptera: Heptageniidae 5.0 ± 4.7 24.3' 29.9

Baetidae 8.8 ± 8.6 20.5. 14.9
Plecoptera 7.3 ± 4.6 13.0 ± 7.7
Trichoptera 9.5 ± 6.2 12.0' 13.1
Coleoptera:Hydrophilidae 0.3 ± 0.5 Q.3 ± 0.5

E1midae 0.3 ± 0.5 3.3 ± 6.5
Diptcra:Tipulidae l.O± 0.0 3.0 ± 2.6

Simuliidae 2.5 ± 1.3 5.8 ± 3.3
Chironomidae 2.3 ± 3.2 15.3 • 13.4
Heleidne 0.0 0.8 • 0.9

01i~ochaeta 0.3 ± 0.5 1.3± 1.3

Totals 37.0 • 23.6 99.5 ± 70.5



Table IX

Bottom fauna populations expressed as mean numbers and standard deviations
per O.093m 2 from an untreated stream

La Tuque. Quebec, 26 April to 6 May. 1976

Number of days before
or after treatment -7 +3

Water temperature 3°e 5.5 11 C

Number of samples 4 4
w....

Ephemeroptera:Heptageniidae 2.3 ± 1.3 9.5 ~ 2.5 I
Baetidae 6.5 ± 6.4 6. 8 ~ 5.6

Plecoptera 3.8 ± 5.7 6.0 ± 3.5
Trichoptern 2.8 ± 2.5 5.5 ± 5.7
Diptera:Tipulidae 0.8 ± 1.5 0.3 ± 0.5

Simuliidae l.0± 2.0 5.3 ± 6.2
Chironomiclae 3.5 ± 2.9 8.0 ± 7.2
Helddae 0.0 0.5 ± 1.0

Oligochaeta 0.0 0.8 ± 0.9

Totals 21.5 ± 19.1 42.5 ± 19.8
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a greater extent than tlDse in the untreated. control stream, daTonstrating

ili1.t no impact had occurred on aquatic invertebrates. The probable re.=lson

for this increase in populations occurring in both streams was warming

of tiE stream water with subsequent increased aqatic insect activity.

Aquatic fauna, 0.140 kg AI/ha x 2,

A fast flowiRJ, fairly large (3-5 m wide, 60 an mean depth.)

alder lined. stream was sarrpled over the pericrl it was exposed to ~

applications of 0.140 kg pmspharnidan/ha. Samples,,-,=, taken fran a

gravel qnd rock l::x:>ttan containing m::rlerate anounts of organic debris.

'I1e untreated control stream sarrp~ed for tre 0.280 kg phLlsphamidan/ha

trial also served as a control for this stream by extending the period

over which i t ~ sampled..

Large increases in ~ total nu:nt>ers of aquatic invertebrates

y.~ foun:::l in roth the treated and untreated control streams over the

study pericxl (Tables X am XI). The treated stream sm..w greater

i..nc:reases than the untreated control stream and there are no indications

of pesticide impact.



Table X
Bottom fauna pop~lations expressed as mean numbers and standard deviations

per a.a93~ from a phosphamidon treated stream (2 X 0.140kg AI he)
La Tuque, Quebec. 25 April to 18 May. 1976

Xumber of days before -3 -3 ·+-16 +20
or after treatment (-1 second application) (+3 second application)

lyater temperature 3°C 3°C 4°C 5°C

~umber of samples 4 4 4 4

Ephemeroptera: Heptageniidae 0.8 ± 0.9 0.5 ± 0.6 3.3 ± 3.6 1.8 ± 1.3
Baetidae 0.5 ± 0.6 7.5 ± 3.8 17.8 ± 4.9 45.3 ±21.6

adonata: Gomphidae 0.0 0.0 0.0 1.5 ± 3.0
LibellulidBe 0.0 0.0 0.3 ± 0.5 0.0

Plecoptera 1.5 ± 1.3 2.8 ± 1.7 4.8 ± 6.9 3.0 ± 1.4
Trichoptera 4.8±3.7 4.0 ± 6.1 7.8 ± 6.1 59.5±17.7

wLepidoptera: Pyra1idae O.3:tO.5 0.3:t 0.5 0.0 0.0 w
Coleoptera: Dytiscidae 0.0 0.3 ± 0.5 0.0 0.0

Hydrophilidae 0.0 0.5 ± 0.6 0.0 0.0
E1midae 0.3 ± 0.5 0.3±0.5 0.0 9.8 ±18.2

Diptera: Tipu1idae 0.0 0.8 ± 0.9 0.3 ± 'J.5 3.5±3.7
Simuliidae 5.0 ± 1.4 13.3 ±14.9 2.3 ± 1.7 18.8 ± 9.3
Chironomidae 0.5 ± La 3.3±1.7 2.5 ± 1.7 8.0 ±I0.9
Heleidae 0.0 0.0 0.0 0.3 ± 0.5
Rhagionidae 0.0 0.5 ± 0.6 0.0 1.8 ± 2.9
Tabanidae O.3:t0.5 0.3 ± 0.5 0.0 0.8 ± 0.9
Empididae 0.0 0.0 0.0 0.5 ± 0.6

Acari 0.0 0.3 ± 0.5 0.0 0.0
Turbella rtJ. 0.0 0.0 0.0 5.0 t 9.3
~iematoda 0.3 ± 0.5 0.8 ± 1.5 O.C 0.0
Oligochaeta 0.5 ± 0.6 1.0 ± 1.2 0.0 0.0

Totals 14.5 ± 5.7 36.0 ±24.5 36.3 ±I0.2 159.3 ±74.8



Table >a

Bottom fauna populations expressed as mean numbers and standard deviations
per 0.093m2 from an untreated stream

La Tuque. Quebec. 26 April to 18 May. 1976

Number of days before -2 +8 +16 +20
or after treatment (-1 second application) (+3 second application) ,

~ater temperature JOe 5.5
0

e 5
0
e 70 e

Number of samples 4 4 4 4 w
A

Ephemeroptera: Heptageniidae 2.J ± 1.2 9.5 ± 2.5 6.8 ± 4.7 12.0 ± 10.8
Baetidae 6.5 ± 6.4 6.8 ± 5.6 25.3-±17.1 23.3 ± 7.4

P1ecoptera 3.8 t 5.7 6.0 ± 3.5 13.0 ± 9.8 15.5 ± 9.1
Trichoprera 2.8 ± 2.5 5.5 ± 5.7 6.3 ± 4.2 6.3 ± 1.9
Coleoptera: Elrnidae 0.0 0.0 0.5 ± 1.0 0.8 ± 0.9
Diptera: Tipulidae 0.8 ± 1.5 0.3 ± 0.5 0.3 ± 0.5 0.5 ± 1.0

Simuliidae 1.0 ± 2. a 5.3 ± 6.2 4.3 t 2.7 4.3 ± 4.2
Chironomidae 4.5 ± 2.9 8.0 ± 7.2 13.3 ±12.S 13.5 ± 6.5
Heleidae 0.0 0.5 ± 1.0 0.0 0.0
Do1ichopodidac 0.0 0.0 0.8 ± 0.9 0.8 t 1.5

Oligochae ta 0.0 0.8 ± 0.9 1.8 ± 2.2 0.5 = 0.6

Totals 21.5 ±19.1 42.5 ±I9.8 72.0 ±29.3 77.3 ± 28.9



Table: VI!

Forest bird p~pulation census
Fen1troth1on treatment plot 402 (1st aop1ication)

Chandler. Quebec
May 17-25. 1976

Prc-sprny days Post-spray days
:.;l:-t: I;.' Species }!..!:l.y Hay M'lY ~Iay May ~lay May May May

17 16 19 20 Daily 21 22 23 24 25 Daily
-3 -2 -1 -0 ave +1 +2 +3 +4 +5 ave

.. _-
Tetrflonidae Ruffed Grouse 1 a a a 0.3 0 1 0 0 0 0.2

Corvidae Blue Jay 1 0 0 a 0.3 0 a 0 1 1 0.4

Pari dae Black-capped Chickadee a 1 0 a 0.3 0 0 0 a 0 0.0 I

Boreal Chickadee 0 2 1 2 1.3 2 1 0 0 0 0.6 '"'"Sittidae White-brea9ted Nuthatch 0 1 0 0 0.3 0 a 0 0 0 0.0

Troglodytidae Winter Wren 0 0 a 0 0.0 0 3 0 0 0 0.6

Turd1dae American Robin 5 9 2 5 5.3 3 4 1 4 5 3.4

Hermit Thrush 0 1 0 a 0.3 0 0 0 a 2 0.4

Sylviidae Ruby-crowned Kinglet 0 3 0 1 1.0 0 1 0 2 0 0.6

Parulidae Nashville Warbler 0 a a a 0.0 0 0 1 1 0 0.4

Myrtle t-iarbler 0 a 1 a 0.3 a a 0 0 0 0.0

Ovenbird 0 3 2 1 1.5 0 6 3 9 7 5.0

Northern Water thrush 0 0 0 0 0.0 0 0 0 1 1 0.4

Icteridae Red-winged Blackbird 0 1 0 0 0.3 0 0 0 2 0 0.4

Common Gr{lcklc 0 0 0 0 0.0 0 0 3 0 2 1.0

Bro~~-headed Cowbird 0 0 0 0 0.0 0 0 1 3 11 3.0



Table VII Cont'd

•
Prc-spr.oy days Post-spray days

·.::r:ti::'y Species ,lay Hay Ha:r Hay May May Hay H,-'ly Ho.y
17 18 19 20 Daily 21 22 23 24 25 Daily
-3 -2

,
-0 ave H +2 +3 +4 +5 ave-.c

?ringillidae Evening Grosbeak 0 0 0 0 0.0 0 1 0 0 0 0.2

Purple Finch 2 1 0 0 0.8 0 0 0 1 1 0.4

Pine Grosbeak 4 0 0 0 1.0 0 0 0 0 0 0.0

Dark-eyed Junco 2 0 0 0 0.5 0 0 0 0 1 0.2 '"w
White-throated Sparrow 1 2 1 3 1.8 5 10 4 13 5 7.4

Fox Sparrow 0 1 1 2 1.0 1 0 1 2 2 1".2

Totals : 16 25 B 14 15.8 11 27 14 39 38 25.8



Table VIII

Forest bird population census
Fenitrothion untreated check plot (1st application, 402)

Chandler, Quebec
May 17-25. 1976

-
Pre-~pray~s Post-spray days

F:'.:nily Species Nay Hay May ~la~t Daily May H"y Hay Hay Nay n::'_lly
17 18 19 20 ave 21 22 23 24 25 ave

-3 -2 -1 -0 +1 +2 +3 +4 +5---- ---

Trochilidae Ruby-throated
0 1 0 0 0.3 0 0 1 0 0 O. 2

Hummingbird
Pi cidae Common Flicker 0 0 0 1 0.3 0 0 0 0 0 0.0

Yellow-bellied Sapsucker 0 0 2 0 0.5 0 1 0 0 0 0.2

Corvidae Blue Jay 0 0 0 0 0.0 0 0 0 0 2 0.4
en
A

Paridae Bl3ck-capped Chickadee 1 0 0 0 0.3 0 0 0 0 2 0.4

Boreal Chickadee 0 6 0 0 1.5 0 0 0 0 0 0.0

Turdidae American Robin 5 10 6 8 7.3 6 5 4 4 3 4.4

Veery 0 0 0 0 0.0 0 0 0 0 1 0.2

Sylviidae Ruby-crowned Kinglet 4 7 3 2 4.0 3 2 3 1 2 2.2

Vireonida.e Solitary Vireo 1 0 0 0 0.3 0 0 0 0 0 0.0

PantIidal3 Nashville \.,Tarbler 0 0 0 0 0.0 0 1 0 1 1 0.6

Black-thLOated 0 0 0 0 0.0 0 0 1 0 0 0.2
Blue Harbler

Hyrtle Warbler 0 2 1 3 1.5 1 1 1 0 0 0.6

Ovenbird 0 0 1 0 0.3 0 0 0 0 0 0.0

Northern Haterthrush 0 0 0 0 0.0 1 0 0 1 0 0.4

lcteridac Common Grackle 0 1 0 0 0.3 1 0 0 0 0 0.2

Brown-headed Cowbird 0 1 1 0 0.5 0 1 0 1 3 1.0

-------



Table VIII Cont'd

-
~spray days £lost-spray days

Fe:-.ily Species }1ay H.:l)' M.:1y Nay Daily May Hay Hay May M.:1y Daily
17 18 19 20 ave 21 22 23 24 25 ave
-3 -2 -1 -0 +1 +2 +3 +4 +5

'--- ---------
Fringillidae Evening Grosbeak 0 0 0 1 0.3 0 0 0 0 0 0.0

Purple Finch 0 7 0 0 1.8 0 2 0 8 5 3.0

Dnrk-ayed Junco 0 0 2 0 0.5 0 0 0 0 1 0.2

White-throated Sparrow 6 13 6 13 9.5 7 4 9 9 5 6.8 '"'"
Fox Sparrow 0 1 1 1 0.8 1 2 2 0 1 1.2

Totals: 17 49 23 29 29.5 20 19 21 25 26 22:2

- ------



Table IX

Forest bird population census
Fenitrothion treatment plot 401 (2nd application)

Chandler, quebec
.Tune 9-19, 1976

._-,
Pre-s1)ray days Post-spray days- -:.: ;ily Species June JU:1C June June June June Juue June June June

9 10 11 12 13 Daily 15 16 17 18 19 Daily
-5 -4 -3 -2 -1 avo +1 +2 +3 +i> +5 ave._-

Trochilidae
Ruby-throated
Hummingbird 0 0 0 0 0 0.0 0 0 0 1 0 0.2

.... lcedinidae Belted Kingfisher 0 0 0 0 0 0.0 0 1 0 0 0 0.2

Tyrannidae Least Flycatcher 0 1 0 0 0 0.2 1 0 4 2 0 1.4 I

Olive-sided '"0 0 0 1 1 0.4 1 0 0 1 0 0.4 '"Flycatcher I

Hirundinidae Tree Swallow 3 7 0 0 0 2.0 0 0 0 0 0 0.0

Corvidae Blue Jay 1 0 0 0 0 0.2 0 0 0 0 0 0.0

Paridae Black-capped
0 1 0 0 0 0.2 0 1 2 0 0 0.6

Chickadee
Boreal Chickadee 0 1 0 0 0 0.2 0 0 0 0 0 0.0

Troglodytidae Winter Wren 1 0 0 1 1 0.6 0 1 3 1 0 1.0

Turdidae American Robin 4 4 3 4 3 3.6 4 7 3 4 6 4.8

Swainson's Thrush 2 0 0 1 0 0.6 4 5 8 5 4 5.2

Veery 0 0 0 0 0 0.0 0 1 0 1 1 0.6

Sy1viid,:Hl Ruby-crowned
5 0 1 2 3 2.2 2 7 4 8 3 4.8

Kinglet
Vireonidae Red-eyed Vireo 3 3 0 4 1 2.2 2 1 0 1 0 0.8

Philadelphia Vireo 1 0 0 0 0 0.2 0 4 0 0 0 0.8

--_._--



Table rx Cont'd

-------- ._--
•Pre-s?ray days Post-spray days

Ftr,:t:y Species June June June. June June June June June June June
9 10 11 12 13 Daily 15 16 17 18 19 Deily._-_.._--

-5 -4 -3 -2 -J. nve +1 +2 +3 +4 +5 ave
----
Paru]idae Black and White

0 1 0 0 0 0.2 0 0 0 0 0 0.0Warbler
Tennessee Warbler 2 1 0 1 2 1.2 0 0 0 1 0 0.2

Nashville Warbler 0 1 0 1 0 0.4 0 1 1 0 1 0.6
v>

Hngnolia Harbler 2 1 0 3 3 1.8 2 3 4 4 4 3.4 ....
I

BlAck··throated
3 2 2 5 3 1.0 3 1 2 2 0 1.6Creen loJ'arbler

BIllCkpoll \oJ'arbler 4 2 0 5 3 2.6 I, 9 7 5 3 5.6

Ovenbird 1 0 0 0 0 0.2 0 1 0 0 0 0.2

Northern \"Jaterthrush 1 0 0 0 0 0.2 0 1 0 0 0 0.2

Yellowthrca t 1 0 0 0 1 0.4 0 J. 3 0 0 0.8

Wilson's Warbler 0 0 0 3 J. 0.8 0 0 0 0 0 0.0

Can.1da Warbler 2 0 0 0 0 0.4 0 5 0 0 0 1.0

American R~dstart 5 3 2 9 10 5.6 7 6 13 12 11 9.8

- e ...dlll' Co!':!r:on Grackle Il 0 0 0 0 0.0 0 0 0 1 0 0.2

Brmm-headed 0 0 0 3 1 0.8 0 1 0 0 0 0.2
COHbird

11 ~r,c Rose··brcasted
0 0 C 0 0 0.0 0 1 2 0 0 0.6

Grosbeak
EveninK Grosbeak 0 0 0 0 0 0.0 1 0 0 0 0 0.2

._- -- -- -._.- -- ._----_.- _._-



Table IX Cont'd

•
Pre-SprllY days Post-spray days

:'e~ily Species June June June June June June June June June June
9 10 11 12 13 Daily ..!?-16 17 18 19 Daily

-5 -4 -3 -2 -1 ave +1 +2 +3 +10 +5 ave

..
Fringillidae Purple Finch 0 0 0 3 0 0.6 1 1 2 0 0 0.8

Pine Grosbeak 0 2 0 0 0 0.4 0 0 0 1 0 0.2

Pine Siskin 4 4 0 3 0 2.2 0 1 0 0 0 0.2 I

American Goldfinch 7 4 0 4 3 3.6 10 4 2 0 4 4.0 ~
I

Dark-eyed Junco 1 0 0 0 0 0.2 0 0 0 0 0 0.0

White-throated
Sparrow 4 4 3 5 7 4.6 1 7 4 2 5 3.6

Totals: 57 42 11 53 44 4Z.4 43 71 64 52 42 54.4



Table. X

Forest bird population cens~s

Fenitrothion untreated check plot (2nd application, 401)
Chandler, Quebec

June 9-19, 1976
,

Pre-soray cla...Y,.s Post-spray days
Fn::lily Species June June June June June June June June June June

9 10 11 12 13 Daily 15 16 17 18 19 Daily
-5 -4 -3 -2 -1 ave +1 +2 +3 +4 +0 ave

Scolopacidae American Woodcock 0 0 0 0 0 0.0 3 0 0 0 0 0.6

Picidae Common Flicker 1 0 0 0 0 0.2 0 0 0 0 0 0.0

Tyrannidae Yellow-bellied
0 0 0 1 0 0.2 0 0 0 0 1 0.2

Flycatcher ",
Least Flycatcher 1 0 2 4 1 1.6 1 3 5 4 5 3.6 '"
Olive-sided

0 0 0 0 0 0.0 0 o. 0 0 1 0.2
Flycatcher

Paridae Black-capped 2 0 0 0 0 0.4 0 0 0 0 0 0.0
Chickadee

Boreal Chickadee 0 0 0 0 0 0.0 0 2 0 0 0 0.4

lurdidae American Robin 2 4 4 3 3 3.2 3 2 5 7 6 4.6

Hermit Thrush 2 0 0 0 0 0.4 0 0 0 0 0 0.0

Swainson1s Thrush 0 0 1 2 1 0.8 2 1 3 4 6 2.8

Veery 2 0 0 0 0 0.4 2 0 0 0 2 0.8

Sylviidae Ruby-.cro~vned
4 3 5 5 4 4.2 1 4 2 2 4 2.6

Kinglet
\'ireonidae Red-eyed Vireo 0 0 0 0 2 0.4 0 2 2 1 0 1.0

PBrulidae Black-ana -'Whi te 0 0 1 0 0 0.2 0 0 0 0 0 0.0
Warbler

Magnolia li'arbler 3 1 1 2 1 1.6 0 2 2 4 3 2.2

Black-throated 4 1 1 3 4 2.6 3 3 3 6 5 4.0
Green Harbler



Table X Cont I d

Da'!.l)"
ave

June
.!1.
+5

daysPost-spr~y

June June June June
..l.5---1.6__17 18

+1 +2 +3 +4
Daily
ave

,-,-j

~_""","_P,-,-re;.-~apr~~,,-B _
,June June June June June

9 10 11 12 13
-3 .. 1. -1

SpeciesFa::1.ily

o 1

o 0

o 0

14 31

2' 4

2 2

1 0

45 (I)

Parulidae
cont'd

Icteridae

Fringillidae

Totals:

Blackpoll Warbler

Ovenbird

Canada Warbler

American Redstart

Brown-headed
Cowbird

Rose-breasted
Grosbeak

Evening Grosbeak

Purple Finch

Pine Grosbeak

Pine Siskin

American Goldfinch

White-throated
Sparrow

Fox Sparrow

Song Sparrow

5

3

1

3

9

o
o
3

1

3

5

2

2

o
57

3

1

o
1

o

o
o
o
o
o
o

4

1

o
4

o

1

o
o
o
o
5

3

3

o
5

5

1

o
4

o
5

5

2

o
o

53

2

3

o
2

o

o
o
o
o
4

o

5

1

o
33

3,4

2.2

0.2

3.0

2.8

0.4

0.0

1.4

0.2

2.4

3.0

2 • 0

0.6

0.0

37.6

4

o
o
3

4

o
o
o
o
o
1

o
2

o
29

6

2

o
5

o

o
o
o
o
o
5

1

4

o
42

5

2

o
4

1

o
o
o
o
2

5

1

2

o
5

2

o
o
o
o
1

o

1

3

o
5

3

o
1

o
o
o
o

2

2

o
50

3.4

1.8

0.0

4.4

2.0

0.0

0,2

0.0

0.0

0.6

2.2

1.8

2.4

0.2

41.8

'"o
I



,

Table XI

Forest bird population census
Fenitrothion treatment plot 402 (2nd application)

Chandler, Quebec
June 11-21, 1976

,
Pre-spray days Post-spray days

FeT:\11y Species June June June June June June June June June June
11 12 13 14 15 Daily 17 18 19 20 21 Daily
-5 -4 -3 -2 -1 ave +1 +2 +3 +4 +5 ave

Tetraonidae Ruffed Grouse 0 0 1 0 0 0.2 0 0 0 0 0 0:0

Tyrannidae Yellow-bellied
1 1 0 0 0 0.4 1 0 3 2 1 1.4

Flycatcher
Least Flycatcher 0 3 0 0 1 0.8 1 1 0 0 0 0.4

Hirundinidae Tree Swallow 0 0 0 6 0 1.2 1 0 0 0 0 0.2 '"""
Corvidae Blue Jay 0 0 0 0 1 0.2 1 0 0 1 1 0.6

,
Paridae Black-capped 2 1 3 1 3 2.0 1 1 0 0 0 0.4

Chickadee
Boreal Chickadee 0 1 1 0 0 0.4 0 0 0 1 0 0.2

Sittidae White-breasted
0 1 0 0 0 0.2 0 0 0 0 0 0.0

Nuthatch
Troglodytidae Winter Wren 0 2 1 0 1 0.8 1 0 1 0 0 0.4

Turclidae American Robin 3 3 4 4 5 3.8 7 6 10 14 9 9.2

Hermit Thrush 0 1 0 0 0 0.2 0 0 1 3 0 0.8

Swainson's Thrush 0 2 1 5 5 2.6 5 5 4 6 5 5.0

Veery 1 2 0 3 2 1.6 3 3 0 3 0 1.8

Sylviidae Ruby-crowned 4 1 2 5 0 2.4 0 3 1 4 2 2.0
Kinglet

Vireonidae Red-eyed Vireo 0 0 1 0 0 0.2 1 0 2 1 1 l.0

Parulidae Black and Hhite 0 0 0 0 2 0.4 0 0 0 0 0 0.0
Warbler

Tennessee Warbler 0 0 0 1 0 0.2 0 0 1 0 0 0.2

-._-_.-



Table XI Contld

,
yre-spray days Post-spray days

" " Species June June June June June June June June June Jur.e.c.nl_Y
11 12 13 14 15 Daily 17 18 19 20 2l Daily
-5 -4 -3 -2 -1 ave +1 +2 +3 +4 +5 ave

Parulidae Nashville Warbler 0 0 0 0 1 0.2 4 5 5 5 0 3.B

Magnolia Warbler 0 2 3 3 2 2.0 2 3 0 4 0 1.R

Black-throated 4 5 7 1 3 .4.0 2 0 3 1 1 1.4
Green Warbler '"Blackpoll Harbler 0 0 0 1 1 0.11 1 0 0 0 0 0.2 N

Ovenbird 2 5 3 6 5 4.2 3 4 5 8 4 4.8

Canada Warbler 0 2 3 2 2 1.8 2 0 1 4 2 i.8

American Redstart 4 5 6 7 7 5.R 5 4 4 4 7 4.8

Icteridae Common Grackle 0 0 0 0 0 0.0 0 0 0 0 1 0.2

Brown-headed
4 2 4 2 0 2.4 6 3 3 2 1 3.0

Cowbird
Fringillidae Rose-breasted

1 1 1 1 0 0.8 1 0 2 0 0 0.6
Grosbeak

Evening Grosbeak 1 1 2 0 0 0.8 3 1 1 0 3 1.6

Purple Finch 2 1 0 9 1 2.6 0 0 0 1 0 0.2

Pine Siskin 5 0 0 0 0 1.0 1 0 0 0 1 0.4

American Goldfinch 0 0 0 0 0 0.0 0 1 0 1 0 0.4

~.fuite-throated 3 2 2 1 0 1.6 1 1 3 0 3 1.6
Sparrow

2. 8 2. 1 3 2.2Fox Sparrow 1 3 3 5 2 3 2

38 47 4? 63 43 47.8 56 43 51 65 45 52.0
Totals:



Table .XII

Forest bird population census
Fenitrothion untreated check plot (2nd application 402)

Chandler, Quebec
June 11-21, 1976

•Pre-spray day!: Post-spray days
f.:1.mily Species June June June June. June June June June June June

11 12 13 14 15 Daily 17 18 19 20 21 naUy
-5 -4 -3 -2 -1 ave +1 +2 +3 +4 +5 ove

Scolopacidae American Woodcock 0 0 0 0 3 0.6 0 0 0 0 0 0.0

Picidae Yellow-bellied
0 0 2 0 0 0.4 0 0 0 0 0 0.0Sapsucker

Tyrannidae Yellow-bellied I

Flycatcher 0 1 0 0 0 0.2 0 0 1 0 0 0.2 '"wLeast Flycatcher 2 3 1 0 1 1.4 4 4 4 6 2 4.0 I

Olive-sided
0 0 0 0 0 0.0 0 0 1 1 0 0.4Flycatcher

Hirundinidae Barn Swallow 0 0 0 2 0 0.4 0 0 0 0 0 0.0

Turdidae American Robin 4 3 3 3 3 3.2 5 7 6 4 7 5.8

Swninson's Thrush 1 2 1 1 2 1.4 3 4 4 6 2 3.8 .

Veery 0 0 0 2 2 0.8 0 0 2 5 0 1.4

Sylviidae Ruby-crowned
5 5 3 8 1 4.4 2 2 I, 7 4 3.8

Kinglet
Vireonidae Red-eyed Vireo 0 0 2 1 0 0.6 2 1 0 0 0 0.6

Parlll1do.e Black and Hhi te
0 1 0 1 0 0.4 0 1 1 0 0 0.4Warbler

Tennessee to1arbler 1 0 0 0 0 0.2 0 0 0 0 0 0.0

Magnolia Yarbler 1 2 1 3 0 1.4 2 4 3 I, 2 3.0

Black-throated
1 3 4 7 2 3.4 3 5 4 5 6 4.t.

Green Harbler



Table XII Cont I d

,
Pre-spr~y days Post-spray days

F.:l:-:lily Species June June June June Juue June June June June June
11 12 13 11. 15 Daily 17 18 19 20 21 ~2ily

-5 -4 -3 -2 -1 ave +1 +2 +3 +4 +5 ave

Parulidae Blackpoll Warbler 3 3 3 9 4 4.4 5 1 1 8 0 3.0
cont'd Ovenbird 1 2 3 2 0 l.6 2 2 3 0 2 l.S

American Redstart 4 5 3 4 3 3 • 8 4 5 5 7 4 5 .. 4

Ictcridae Brown-headed '"5 0 I I, 1 2.2 1 2 3 2 2 2.0 ...
Cowblnl

Fringill1dae Rose-breasted 1 1 0 0 0 0.4 0 0 0 0 0 0.0
Grosbeak

Evening Grosbeak 0 0 0 0 0 0.0 0 0 1 0 0 0.2

Purple Finch 0 4 0 1 0 l.0 0 0 0 0 0 0.0

Pine Siskin 0 5 4 6 0 3.0 2 1 0 0 1 0.8

American Goldfinch 5 5 0 5 1 3.2 5 0 0 1 2 1.4

Dark-eyed Junco 0 0 0 1 0 0.2 0 0 0 0 0 0.0

~.j'h1te-throated
0 2 5 3 0 2.0 1 4 2 2 2 2.2

Sparrow
Fox Sparrow 0 0 1 1 2 0.8 2 2 2 2 0 1.6

Song Sparrow 0 0 0 0 0 0.0 1 0 0 0 0 0.2

Totals: 34 47 37 64 25 41. 4 41. 45 48 60 36 46.6

----



Table XIn

Forest bird population census
Phosphamidon treatment plot 211-3 (First application)

La Tuque. Quebec
April 24-M~y 3. 1976

Fo.dly Species Pre-spruy dalP Post-spray d.:lYs
-4 -3 -2 -1 -0 D.ily +1 +2 +3 +4 +5 Daily
~~r .. A~r. Apr. Apr. Apr. ~ve

Apr. Apr. May May May ava
2_ 26 2728 _2!l__3Jl---l 2 3

AlccdiniJllc Belted Kingfisher 0 0 1 2 2 1.0 0 1 1 0 2 0.8

Pic!dRC COr.'.~on flicker 0 0 0 0 0 0.0 0 0 2 0 2 0.8

Yello\>,-bellied
2 0 0 0 0 0.4 2 2 0 0 1 1.0Sapsucker

H«iry i\'oodpecker 0 0 2 0 0 0.4 0 0 2 2 0 0.8 I

'"P:lri,:a~ 131cck-c:lppcd '"
Chickadee 0 1 0 0 0 0.2 0 0 0 0 1 0.2

Boreal Chickadee 0 0 U 0 1 0.2 0 0 0 0 0 0.0

Certh11dae Brovn Creeper 0 0 0 0 0 0.0 0 0 C> 1 0 0.2

Ir og lo::iy t iebe hTintcr Wren 2 0 0 0 2 0.8 4 4 2 0 2 2.4

T':nlidoc A:neric.nn Robin 0 1 1 1 3 1.1, 2 0 12 2 4 1,.0

Sylviidac Golden-crowned
0 0 3 0 0 0.6 5 1 5 6 6 4.6

Kin81et
Ruby-crotmed 12 6 6 8 6 g.O 6 8 9 '8 10 8.2

Kinglet
Parulidnc Nyrtlc Warbler 0 0 0 0 0 0.0 0 0 0 0 2 0.4

Ictcric1ae Red-wingeu Blackbird 0 0 0 0 0 0.0 1 0 0 2 0 0.6

Rusty Blackbird 0 0 0 0 3 0.6 2 0 0 0 1 0.6

Common Grnckle 0 0 0 0 ,0 0.0 0 0 1 1 0 0.4

Bro,m-hende:d
0 0 0 0 1 0.2 2 2 0 0 2 1.2

CO\1bird



1'£Iblc XIII Cont 1 d

l';.t: ~ey Specie!! l)rc-flprny (lilY.:.,,} Post-!lpr.1Y dnys
-q -3 -2 -1 -0 DoUy +1 +2 +3 +4 +" Dc:Uy
~Rr. Apr. Apr. Apr. Apr. ave Apr. Apr. Hay May May l\V~

--- . 24 25 -2b 27 _.28 29 30 1 2 ':. 3

Frineilli(:~e Pur?le Finch 0 0 0 0 2 0.4 0 0 2 0 6 1.6

American Goldfinch 0 0 0 0 0 0.0 0 2 0 0 0 0.4

Dark-eyed Junco 0 a 0 6 4 2.0 2 7 5 3 0 3.4

Hhite-throated a 0 0 a a 0.0 0 0 3 2 7 2.4
Sparrow '"'"

Tot:£I1s: 16 B 13 17 26 16.0 26 27 44 27 46 34.0



Table XIV

Forest bird population census
Phosphamidon treatment plot Zil-/f

Ln Tuque. Quebec
AprE 24-E':ly 3, 1976

:F.::C'.i:y Species Pre-spr~ clnYG Post-spray days
-4 -3 -2 -1 -0 Daily +l +2 +3 +4 +5 Daily
Apr. Apr. Apr. Apr. Apr. ~vc Apr. Apr. May May May

_______ _ 21+ 25 26 -1.7 28 ~ 29_-------.:lft __ i ----.2 .3. avc

.....lccclir.i-::.,;:.e TIelted KingU!lhcr COO 0 a 0,0 1 a 0 0 a 0.2

Picidae Common Flicker 0 a a 0 a 0.0 a 0 0 a 2 a.if

YeUm,-bellied 0 0 0 0 1 0.2 0 1 2 0 1 0.8
~"Ovdpccl:cr

ilairy Hoocl.~,eckp.r 0 2 a 2 0 0,8 1 1 a a 1 0.6 ~

Pnricae Block-capped 0 0 0 a a a 0 a 1 3 a a 0 8
Chickadee • •

Trcglodytio.:lc ""inter l1ren 2 a 0 0 a 0.4 a 2 0 a 2 0;8

Turc:cnc Arrer!can Robin 0 2 12 1 4 3.8 0 1 5 11 4 4.2

Hermit Thrush 0 0 0 1 2. 0.6" a a 0 a 2 D.11

SyIviid",c Goldcl\-cl.·ounl~c1 0 0 0 0 0 0.0 a a 0 2 1 0.6
Kinglet

Ruby-cro,med "4 1 0 2 1 8 3 6 6 6 8 5 8
King::'ct L • • • •

P':'l"'Jl~d!:.e ~iyrtle ~~3rblcr 0 0 0 0 0 0.0 2 0 0 4 4 2.0

rr..:erid.1~ Rcd-t.;ingcd Blnckbird 0 0 0 0 2 0./1 0 0 0 2 1 0.6

Rusty nlnckbird 0 C ,) 2 4 1.2 0 3 0 0 0 0.6

COtn:1l0:1 Grnd·l" 0 2 0 0.. 0 a.if 0 0 2 0 0 0.4

Bro1m-he:odcd Co...;bird a a 2 0 a 0.4 0 2 2 0 2 1.2



Tablf' XIV Cant I d

Fr!~!ly Specic.D Pr.c-f;prny clny!: Post-nproy duyo
_l, -3 -2 -1 -0 Doily

~r' tfo' J;.~
+', +.5 Doily

~~r. ~gr. ~gr. ~~r. A~8' .:\vc May May ave2 0 1 2 \ 3--
fringillidt.2. Purple Finch 0 0 0 0 0 0.0 0 0 0 0 4 0.8

Junco 0 6 2 2 0 2.0 0 0 0 2 1 0.6

l.;'hi te-throa ted
0 10 0 0 2 2.4 0 0 5 6 16 5.4Sparrow '"'"Song Sp.:lrrow 2 2 0 0 0 0.8 0 2 0 0 1 0.6 ,

Totels: 6 28 17 8 17 15.2 7 19 25 33 50 26.8



Table XV
Forest bard population census

PhJ3spham'!.don untreated check ·plot ·(for 21.1-3 and 211-4)
La Tuque? f Queh(.'!~

April 24-May 3, 1976
._-_. --------_._._-- --_.

l··,mil)' Specie::l l'r.c-~e!~),E.... l)ost-fJpt':IY ouy"!.
_l; -3 -2 -1 -fl Doily +1 +2 +3 +1, +5 Doily
Apr Apr Apr Apr. Apr. Apr Apr May May May nve
24 25 _2§-'-l....J.~ __::::- .29 30 . ,1 _2., 3

Corvid.:e Blue Jay 0 0 2 0 0 0.4 0 0 0 0 0 0.0

Patica.e? Bl£l.ck-cappctl
5 1 0 7 2 3;0 1 1 0 1 2 1.1Chicka.dee

Troglociyt:!.dae Winter Hren 0 0 0 2 0 0.4 0 0 2 0 2 0.8

Turdid<tC!. Amer1c{\ll Robin 0 2 3 2 I, ' 2.2 1 5 4 3 3 3.2

Permit Thrush '"0 0 2 1 2 1.0 0 2 2 4 0 1.6 '"
Sylviidne Golden-crowned 0 5 2 0 0 1.4 0 0 0 4 2 1,2

Kinglet
Ruby-crotmcd 7 10 8 11 13 9.8 5 4 . 8 12 10 7.6

Kinglet
Icteridce 13rot,"U-hcadcd 0 0 4 2 2 1.6 0 1 2 4 0 1.4

CO~1bird

FdnRill ici fie Purple Finch 0 0 0 0 0 0.0 2 0 0 0 0 O. it

Dark"eyed Junco 0 8 13 16 12 9.8 3 6 3 16 12 8.0

~':h1tc-throatlld 0 0 0 0 0 0.0 0 6 8 6 12 6.4
Spot'rm.r

Song Spat'rC'~: 0 0 4 0 0 0.8 0 0 0 2 2 0.8

Totals: , 12 26 37 41 35 30.2 12 25 31 52 45 '33.0
I

"



Table XVI

Forest bird population census
Phosphamidon treatment plot 211-3 (2nd application)

La Tuque, Quebec,
May 9-20, 1976.

Pre-sPl'ay days Post-spray day~._

Fa~ily Species May Nay }lay May May Daily
May May May May May

9 10 13 14 15 16 17 18 19 20 Daily
avg. avg.

-6 -5 -2 -1 -0 +l +2 +3 +4 +5-
Alcedinidae Belted Kingfisher 1 1 1 1 1 1.0 0 1 1 1 2 1.2

Picidae Common Flicker 0 4 2: 1 0 1.4 0 0 0 2 2 0.8
Yellow-bellied Sapsucker 0 1 4 0 2 1.4 0 0 0 1 0 0.2
Hairy Woodpecker 1 0 1 1 1 0.8 1 1 1 1 1 1.0

Tyrannidae Least Flycatcher 0 0 0 0 0 0.0 0 1 0 0 0 0.2

Corvldae Gray Jay 0 0 1 0 0 0.2 0 0 0 1 0 0.2
~

0

Paridae Black-capped Chickadee 0 0 0 0 0 0.0 0 0 1 0 0.4
,

Boreal Chickadee 1 0 1 6 2 2.0 0 2 1 2 2 1.4

Sittidae. Red-breasted Nuthatch 0 0 0 0 0 0.0 2 2 2 2 0 1.6

Certhiidae Brown Creeper 1 1 0 1 1 D.n 3 1 0 1 2 1.4

Troglodytidae t~inter Wren 0 2 2 4 4 2.4 2 2 4 6 4 3.6

Turdidae American Robin 5 7 5 6 13 7.2 9 5 6 10 8 7.6
He-rmit Thrush 2 1 0 C 0 0.6 0 0 0 0 0 0.0
Swainson's Thrush 0 0 0 0 0 0.0 0 0 0 6 0 1.2

Sylviidae Golden-crowned Kinglet 8 7 4 8 8 7.0 6 4 6 4 6 5.2
Ruby-crowned Kinglet 10 12 7 13 13 11.0 7 3 4 0 6 4.0

Vireonidae Solitary Vireo 0 0 0 0 0 0.0 0 2 0 0 0 0.4

,



Table XVI Cont'd.

Pre-spray days Post-spray days
Fanily Species May· May May May May Daily May May May May Hay Daily

9 10 13 14 15 16 17 18 l.9 20avg. avg.
-6 -5 -2 -. -0 +l +2 +3 +4 +5

Parulidae Black-and-White Warbler 0 0 0 0 0 0.0 0 0 0 2 0 0.4
Nashville Warbler 0 0 0 0 4 0.8 2 2 0 0 0 0.8
Magnolia Warbler 0 0 0 0 0 0.0 0 0 0 2 0 0.4
Myrtle Warbler 0 0 0 2 0 0.4 6 6 2 2 0 3.2
Black-throated Green 0 0 0 0 0 0.0 0 0 0 0 2 0.4
Warbler ~

~

Ovenbird 0 0 0 0 0 0.0 0 2 0 0 0 0.4
Northern Water thrush 0 0 0 0 0 0.0 0 2 0 0 2 0.8

Icteridae Red-winged Balckbird 0 0 0 0 0 0.0 0 2 2 0 2 1.2
Rusty Blackbird 0 2 0 0 0 0.4 0 0 1 0 0 0.2
Common Grackle 0 0 0 1 0 0.2 0 0 1 1 0 0.4
Brown-headed Cowbird 0 2 2 I, 0 1.6 2 3 4 2 4 3.0

Fringillidae Rose-breasted Grosbeak 0 0 0 0 0 0.0 0 1 0 0 0 0.2
Evening Grosbeak 0 0 0 0 0 0.0 0 3 0 0 3 1.2
Purple Finch 6 6 10 8 4 6.a 6 8 6 6 2 5.6
Dark-eyed Junco 3 7 4 6 5 4.0 5 4 3 2 4 3.6
White-throated Sparrow 13 20 18 24 21 19.2 22 14 16 14 11 15.4

Totals: 51 73 62 86 79 70.2 83 71 61 69 63 67.4

----

,



Table XVII

Forest bird population census
Phosphamidon untreated check plot (2nd application)

La Tuque. Quebec
May 10-20, 1976

Pre-spray dAys Post-spray days.
Family Species May ~y May May Daily May May May May May Daily

'" 11< 15 16 17 18 12 20avg. avg.
-5 -2 -1 -0 +1 +2 +3 +4 +5--

Scolopacidae American Woodcock 0 0 0 0 0.0 0 0 0 0 1 0.2

Picidae Common Flicker 0 2 0 0 0.5 4 0 4 2 1 2.2

Tyrannidae Least Flycatcher 0 0 0 0 0.0 0 4 2 0 0 1.2

Corvidae Blue Jay 1 I, 0 0 1.3 3 4 5 2 0 2.8 ...
N

Paridae Black-capped Chickadee 1 0 0 2 0.8 4 4 0 1 5 2.8
Boreal Chickadee 0 0 0 0 0.0 1 0 0 0 0 0.2

Sittidae Red-breasted Nuthatch 0 0 0 0.5 0 0 2 0 0 0.4

Troglodytidae Winter Wren 2 2 0 0 1.0 2 2 0 0 0 0.8

Turdidae American Robin 1 4 14 7 6.5 13 8 2 6 4 6.6
Hermi t Thrush 4 5 8 5 5.5 3 4 1 0 4 2.4
Swainson's Thrush 0 0 0 0 0.0 0 0 0 0 2 0.4
Veery 0 1 0 1 0.5 1 1 2 3 2 1.8

Sylviidae Golden-crowned Kinglet 0 6 2 2 2.0 0 0 0 0 2 0.4
Ruby-crowned Kinglet 17 19 15 14 16.3 5 1 11 10 6 6.6

Vireonidae Solitary Vireo 0 0 0 2 0.5 0 2 2 2 0 1.2

-----



•

•

Table XVII Cont'd.

Pre-spray days .. . Post-spray dl!-Ys
Family Species May May May May Daily May May May May May Daily

10 13 14 15 16 17 18 19 20
ave· avg.

-5 -2 -1 -0 +l +2 +3 +4 +5

Parulidae Black-and-White-Warbler 0 0 1 2 0.8 4 4 4 8 2 5.4
Tennessee Warbler 0 0 0 0 0.0 0 7 4 4 4 3.8
Nashville Warbler 0 3 8 6 4.3 18 14 14 16 13 15.0
Magnolia Warbler 0 0 0 0 0.0 4 6 7 6 4 5.4
Cape May Warbler 0 0 0 0 0.0 0 0 0 2 0 0.4
Myrtle Warbler 0 0 0 0 0.0 0 2 2 2 2 1.6 ~

Black-throated Green 0 0 0 0 0.0 2 4 4 2 2 2.8
w

Warbler
Chestnut-sided Warbler 0 0 0 0 0.0 5 8 6 4 4 5.4
Bay-breasted Warbler 0 0 0 0 0.0 2 2 2 0 0 1.2
Ovenbird 0 2 4 6 2.5 12 14 12 12 14 12.8
Yf!;llowthroat 0 0 0 0 0.0 0 0 1 0 0 0.2
American Redstart 0 0 0 0 0.0 0 6 2 2 0 2.0

Icteridae Red-winged Blackbird 0 0 0 0 0.0 2 0 2 2 0 1.2
Common Grackle 0 0 0 0 0.0 1 0 0 0 0 0.2
Brown-headed Cowbird 0 2 4 2 2.0 2 4 0 4 1 1.8

Fringillidae Rose-breasted Grosbeak 0 0 0 0 0.0 0 2 2 5 7 3.2
Evening Grosbeak 0 0 0 0 0.0 0 2 0 0 0 0.4
Purple Finch 4 8 8 6 6.5 3 4 6 8 3 4.8
Dark-eyed Junco 9 5 2 4 5.0 0 1 0 1 0 0.4
Chipping Sparrow 0 0 0 0 0.0 0 0 1 0 0 0.2
~~ite-throated Sparrow 28 19 28 12 21.8 19 20 19 19 16 18.6
Song Sparrow 6 0 0 2 2.0 4 3 0 0 0 1.4
White-crowned Sparrow 0 0 0 0 0.0 5 0 6 4 2 3.4

Totals: 73 82 94 75 81.0 119 133 125 117 98 118.4



Table XVIII

Forest bird population census

Phosphamidon treatment plot 211-1

La Tuque, Quebec, 1976

April 28 - May 8, 1976

Family Species Pre-spray days Post-spray days
-5 -4 -3 -2 -1 Daily +1 +2 +, +4 ±5 Daily

A~g' ~gr. ~8r. Mr y ~y
ave

~y M~y "gy Mp Mgy
ave

3

Picidae Common Flicker 2 0 0 0 0 0.4 4 0 0 0 0 0.8

Paridae Black-capped 3 0 0 0 0 0.6 0 0 1 0 0 0.2
Chickadee

Boreal Chickadee 0 0 1 0 0 0.2 0 0 2 0 0 0.4

Certhiidae Brown Creeper 0 0 0 1 0 0.2 0 0 0 0 0 0.0 ~

".

Turdidae A1nerican Robin 10 0 0 0 0 2.0 1 0 5 4 11 4.0

Hermi t Thrush 1 0 3 2 2 1.4 2 1 4 2 1 2.0

Sylviidae Golden-crmmed 2 2 4 6 4 3.6 0 4 4 3 0 2.2
Kinglet

Ruby-crowned 4 6 10 8 8 7.2 5 4 8 4 0 4.2
Kinglet

Parulidae Myrtle Harb1er 0 0 0 2 2 C.8 2 0 0 0 0 0.4

Icteridae Red-winged Blackbird 1 0 0 0 0 0.2 0 0 2 0 0 0.4

Brown-headed Cowbird 0 0 2 0 0 0.4 2 2 0 3 0 1.4

Fringillidae Purple Finch 0 0 2 0 1 0.6 0 2 2 2 0 1.2

Junco 2 3 6 6 0 3.4 1 4 4 9 10 5.6

Hhite-throatec1 0 0 3 2 5 2.0 17 7 8 15 4 10.2
Sparrow

Totals: 25 11 31 27 22 23.2 34 24 40 42 26 33.2



Table XIX

Forest bird population census

Phosphamidon treatment plot 211~2

La Tuque, quebec

April 28 - May 8, 1976

Family Species Pre-spray days Post-spray days
-5 -4 -3 -2 -1 Daily +1 +2 +1 +4 +5 Dai~~Apr. W· %I)r. May Hay ave Hay May Hay May ~y28 1 2 4 5 6 7-.

Alcedinidae Belted Kingfisher 1 1 1 1 1 1.0 0 0 0 0 0 0.0

Picidae Common Flicker 2 0 0 0 0 0.4 0 2 0 0 0 0.4

Downy Woodpecker 0 0 2 2 0 0.8 0 0 1 0 0 0.2

Paridae Black-capped 0 0 2 1 0 0.6 0 0 0 1 0 0.2
Chickadee ....

'"
Turdidae American Robin 5 0 2 1 1 1.8 1 2 3 3 1 2.0

Hermit Thrush 2 0 0 0 0 0.4 1 0 0 0 0 1.0

Sylviidae Golden-crovncd 0 4 0 0 0 0.8 0 0 0 0 0 0.0
Kinglet

Ruby-crowned 6 4 8 8 8 6.8 l' 1 2 0 0 0.8
Kinglet

Parulidae Dlack-throated 0 0 0 4 0 ll.B 1 0 0 0 0 0.2
Blue Ha:rbler

Icteridae Red-1Jinged Blackbird 8 2 6 4 8 5.6 6 9 8 11 2 7.2

Rusty Blackbird 0 1 0 0 0 0.2 0 1 0 5 0 1.2

Common Grackle 0 0 1 0 0 0.2 0 0 0 0 0 0.0

Brown-headed Cowbird 1 0 0 0 0 0.2 2 0 0 1 0 0.6

Frinrillidae Purple Finch 2 0 0 0 0 0.4 0 0 2 2 0 0.8

Vesper Sparrow 0 0 0 0 0 1).0 0 0 1 0 0 0.2

Dark-eyed Jun~ 4 0 3 5 B 4.0 2 1 10 0 5 3.6





•



Table XXI

Forest bird population census
Phosphamidon treatment block 211-2

La Tuque , Quebec
June 16 ~nd 17, 1976

fanily Species
June June

Family
June June

16 17 Species 16 17

-
\lcedinid""C' Belted Kingfisher 0 1

I
Parul1dac Paruls Wllrblar 2 0

?icid~c Yellm,,-shafted
cont'd

Flicker
0 1 lolagnolia Worb ler 6 2

ryrannidae Great-crested 2 0
Blackburn1an Warbler 0 4

Flycatcher Chestnut-sided
Tr~ill's Flycatcher II 2 4 -2 0 t\'arbler •

[!
,

Least Flycatcher 6 6 Ovenbird 8 2

;orvi<1oe Gray Jay 2 0 I
Mourning Warbler 6 2

Dlue Jay 1 0 Ye11ot"throat 6 6,
:ittida~ Red-bre:J.sted

,
American Red5tart 2 2

2 2 ' I
Nuthatch II Icterid.rr.c RedHinged Blackbird 15 13

:ur.didoe Amcricon Robin 1 0

I Brown-headed
SHainson's Thrush 0 6 Cowbird

5 2

I
:yLviicnc Coldcn-cro.med

, Frineillidoc Evening Grosbeak 2 6

Kinglet
2 0 I, American Goldfinch 0 4

Ruby-crotmed 2 2 Da:dc-eyed Junco 0 2
Kinglet

.'ire-or.ida£! Sol1ttlry Vireo 0 4
White-throa ted 4 7

Sparro\:

Red-eyed Vireo 2 0 S":S!:lp Spar rot;.: 2 2

'.::.rul1d~c Bleck-and-white a 2
Harble!'

U::tr-hvi He t,.;",rbler 4 3 II Totl::.ls 86 91

t.\ --'--- _.-....



Table XXII
Fore~t bird popuLation census

Phosphamidon treatment plot 211-3
Lat'Jque, Quebec
June 16-17, 1976

------
rJ.~Uy Species June June Family Species June June

16 17 16 17

Trochllidnc. R'Jby-throated
1 0

Vireonidae Solitary Vireo 2 6
Hun:ningb i rcl

Red-eyed V:I.reo 2 0
'::l: cidae CO!:',i:!on Flicker 0 1 Parulidac Tennessee Warbler 10 8

Hairy \\'oodpecker 3 2 Nashville Harb!er 10 10
Tyr.!J.nniclae Great Crested

0 7. YJ<lgnol1a loJ'arb!er 8 8Flycatcher

Least Flycatcher 8 6
Blackburn1an Warbler 4 4

Bay-breasted Warbler 14 10
~

Corvicac 31uc. Jny 1 0 '"
i?:l.ri-:l.:.le Bl.:lck-capped American Redstart 2 6

Chickadee 2 0 Icteridac Redwinged Blackbird 3 0

Borca! Chickadee 1 1 Brown-headed Co\.rbird 4 0

S: ttidac Rc.d-breasted 0 2 Comoon Crackle 1 0
Nuthntch Fringillidae Evening Grosbenk 5 1

Trog lody ci,:o.e \o,'intcr Uren 0 2 Purple Finch 7 5
'hrdid~e Amorican Robin 9 5 American Goldfinch 2 0

Hermit Thrush 2 I,
Vesper Sparrow 2 2

Swainson's Thrush 6 1 Dark-eyed Junco 2 3
Gray-checked Thrush 2 0 Chipping Sparrow 0 2

Sylviid.1c Golden-crO,,:1ed
2 4 vihi te-throil ted

Kinglet Sparrow
16 8

Ruby-cro,..'1led
0 4 S\.ramp Sparrow 0 2

KinSlc::t

~ "'~l')yc::'l1id:',C' Cedar t~<lX"."ing 2 8 Totals: 133 117



TablE" XXnI

Forest bird population census
Phosphamidon treatment block 211-4

La Tuque, Quebec
June 16 and 17, 1976

~r:'.:lly Species June
16

June
17 F.:tmily Species

June
16

June
17

.,
o

2

o

3

2

o

2

4

o
4

2

Z

6
o
z

2

"

76

5

1

2

2

o
o
1

4

8

82

2

6

4

o
10

1

7

Spo.r=o·....

Rose-brens ted
Grosbeak

Evening Grosbeak

Vesper Sparrow

Dark-eyed Junco

\o1hitc-crowned
SparroH

Hhitc-throated

Chestnut-sided
1"'arb1er

Bay-braas ted
'.,Tarbler

Northern Water thrush

Mourning Warbler

Yellowthroat

Canada Warbler

American .Redstart

Eastern Meadowlark

Red-winged Blackbird

Brown-headed
Cowbird

Po.l:u1idae
contI c:l

1

4

2

2

6

4

o

o

1

1

4

1

2
10
o
3

/:

o

2

2
o

"
o

2

3

o
4

o
o
o
6

4

o

Ii,
i,
I

II!I Ictcridac

!I
":,
:1 Frinr,lllida.

II : i

I
'II[
Ii T"'ol,__ :1 -:;- _

Veery

Golden-crol.."Ile c1
Kinglet

P.uby-Croti'ned
Kinglet

Solitary Vireo

Red-eyed Vi rae

Yallow 1~nrblC!r

HnZI~olia Warbler

RInck-throated Blue
H~!'blel:

Ru;,y-throatcd
HUT'\!dnghirc1

Ycllm'1-hellied
Sapsucker

Hairy Hoodpccker

Least Flycatcher

D1ue Jay

Catbird

Hermit Thrush
Swainson'o Thrush

-lvi,idee

.reonid.:tc

)l,'vicl.:te

ltdcio.e

Ircliclac

LruliclJ<.:

IJrcrmicl.::lc

ide-ae

T1Jchilic.nc



Table XXIV

Forest bird population census

Phosphamidon untreated check plot

La Tuque, Quebec

June 16 and 17, 1976

Family Species June June Family Species June June
16 17 16 17

Pic1dae Yellow-shafted 1 1 Parulidae Blackburnian 4 2
Flicker cont'd Warbler

Tyrannidae Least Flycatcher 4 0 Chestnut-sided 2 4
Warbler

CorviC:ae CO'l"..Illon Cr~: 1 0 Ovenbird 4 0

Turdidae Arne rican Rob in 2 0 Mourning Harb lel' 6 6 0>....
Hermit Thrush 0 2 Yellcn..'throat 2 0

Swainson's Thrush 2 2 Canada tolarb ler 0 2

Veery 6 2 American Redstart 4 4

Sylviidae Ruby-crmmed 2 0 Icteridae Brown-headed 0 2
Kinglet Cowbird

Vireoniclae Solitary Vireo 2 0 Frin~illidae Rose-breas ted 2 2
Grosbeak

Red-eyed Vireo 0 4 Dark-eyed Junco 2 0

Parulidae Dlack and ~,'hi te 2 0 Hhite-throated 3 2
Harbler Sparrow

Nashville V1arb ler C 6 Totala: 53 41

Nagnolia Hllrb ler 2 0
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