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F.>a:leri.nental awliCi'\tioos of the d1Ani.cal insecticide

Orthene <B> (aoeJ:hatel at co«:> dosaaP.: ri'lte<; \..ere J101itored far environ-

rrental disturbances to select ncn-t:a.rQet CX'1'1'PCneJ1ts o~ the ecc:6VStern.

Populatioos of smlil forest inhahitatina hirds, smc:Ul marrrna.ls, an,::hibia

and hcney bees were monitore<'! nurinq the ;'\nnlicatim of n. 511 kq ail

hectaIe, and hirrls and SIT'Bll IMIII'Ia1 pa:>U1i'itions IT'CI1itoJ:'e0 durinq

applicatirn of 1. 4 kg ai,lhectare.

Pop.llatioo. census nati'l an~ .field cbserv:'\tion!'l indicate th<'lt

neither of these Q:lerations aft:ected the oraanisrns ll'O'1itore:l except:

honey bees which sufferea lietlt short-terTTl irfpact but quickly recovered.



On a cartr81~ l' application a titre exp&'irrental de deux doses

d 10I:thEme (R) (arephate) afin de d~te.rminer leurs effets sur des €ll3nents

choisis et oon vi~s de 118:x:>syst€rl'e. en a d::>sel::W les pcpJ1atioos de

petits oiseatDC forestiers, de petits marnnif&es, d I art'{iribions, et d I abeilles

darestiques peniant l' awlicatioo de 11 insecticide a raison de 0.56 kg par

hectare1 ctl a ~alement SUI.Veill€ les ~t.icI'ls d 'oiseaux et de petits

nanmiGres perrlant l'applicatioo de 1.4 kg d'insecticide par hectare.

Ie recE!15€lt'eI1t des an.im3.ux et les observaticns effectuees sur Ie

terrain nart:rent que, a I'ar:ept.icn des abeilles danestiques qui oo.t l~-

ment et hri~t souffert, les anirnaux n 'ont ~tli Mr~s par aoctm de ces

traiterents.



- 1 -

The spruce lJu:lwmn, Choristoneuro [umiferCDUl Clem continues

to cause wide spread danage to the cx:miferous forests of eastern tbrth

AnErica. Chemi.cal control practices are at the present tine the anIy

practical rreans of achieving any rreaSlU'e of control over these extrerrely

high insect lX'fUlatioos. lIS new insecticides are developed they nust p"ss

thro1.¥Jh a vigerous screeni.ng procedure prior to their registrati.oo. for use

in Canadian forests. Part of the screening process involves the testing

of these cc:np:nm1s under operational conditioos to measure their iIrpact

up:m the l1CI1-target flora arrl fauna of the forest eeosysten. In 1975, field

trials~ carried out to field test the chanical insecticide Octhene (R)

and to stu:1y the effects of aerial aw1icaticns upon pcp.llati..a1s of scng

birds, sra.l..l rn:mrnals, aquatic anPribia ard h::ney bees, Apia mellifera L.
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Larose forest:- Five bird pcp.11ation rrcni.toring plots loere established

in varicus eoological habitats 00(1101 to the Larose forest. Four of

these plots of 4 hectares (10 acresl eadl...,re located within the 1012

hecare (2500 acre) treatment block in the follCMing stand tYP's;

treat:rrent plot. I, in a white spruce, Picea glauca (l>bendl) Voss stand

awraximately 25 years old with a tree height averaging abJut 11 rreters

(35 feet): treat:rrent plot 2, located in a decidlXXls stand of maple,

Ace!' spp.: beech, Fagus grandi/alia Ehrh.; birch, Betula 8pp. and white

elm, Ulmus americcma L. with an overstory of about 20 rreters (65 feet);

treatrrent plot 3 in a plantatioo oontaining snall blocks of white

spruce approximately 4.5 meters (15 feet) high, and treatment plot 4

in an c.pen plantatim of Wlite pine, Pinus strobus L. awraxi..mately

3 neters (10 feet) hi<jl.

'!he untreated a:ntrol plot was located in an area covering

8 hectares (20 acres) encarpassing the various habitats foond in the

treated plots.

HOleY bee colooies were placed in q:en spaces close to the

center of the treated area so that aqm::od.mately 1. 6 kilareters

(1 mile) of treated forage aJ:e8 surro\Ilded each Rbee yazd". cne yard

was located in a spnDe stand adjacent to bird treaterrent plot 1 and

the 2nd yard adjaoent to bird treatnent plot 2. ~l nama! trap

lines were also located in these bK> ata1ds in order to minimize

invasion of !'milll rramaLc; from adjacent untreated areas.

Petawa:wa Forest Exper"iJrent Station: Three plots of 4 hectares (10 acres)

Pod'! loK"n> ....ptMliRhPd, for thr:- ~(:l'oI7aw-a experimmt Plots J and 2 were
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located within tiE 81 hectare treatIrent bloc:k and the untreated exntrol

plot established several miles rlistant. Treatrrent plot I was establish­

ed in a deciduous stand of beech, elm and birch about 12 neters (40 ft.)

high with a m:lderate urx1erstory of hazelnut, COrylUB sp. Treat::::nent

plot 2 and the untreate:3 Ca1trol were established in mi...xedI«xxl stands

CCI1taining balsam fir, Abies batsamt1e (L) Mill., black spruce, Picea

rrariana (Millo), white spruce, birch, maple and elm. 'Ihe understory

cx:nsisted of thickets of speckled alder Alnus rugosa (DuRa!) and

hazelnut. SInall rranrnal pcpulatirns were also assessed Cl'l these plots.

ME."IHCfi' JlND MM:ERIAIS

Spray applicatien and deposit sarrpling:- nv. dyed insecticide solutien

was applied to both the Larose forest ani Petawawa Statim bloc:Ks using

fiJ<ed win9'd aircraft fitted with a Micrcnair AV-3000 delivery system

and flying just above the forest canq:>y.

'!he Larose block was tt'eated with an aq:>lieatioo of 0.56 kg

cctive ingredient per hectare (8 oz. ai/acre) in 1.4 liters/ha (20 flo

oz/acre) and the Petawawa blcck rereived a treatenent of 1.6 kg active

ingredient per hectare (20 oz ai/acre in 3.8 liters;ha (48 fl. oz/acre).

In the Lazose block, S1?ray deposit was SlIlpled by placing

13 x 17 an (5 x 7 inch) aluminum pans CIl snell platfoms and elevated

to heicjlts of 5.5, 4.0, 0.3 neters Cl8, 13 and 1 foot) and also at

ground level. Q1e set of these deposit sarrplinq mits was located

en each bird populatim nmitaring plot. Sanpling pans were also

placed en top of each bee hive and en the gromd araund the pcnds being

ITalitored for arrpubian activity.

[n the Petawawa block spray deposit sanplee ~re oollected
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using pairs of 50 x 75 rrn glass slides (area of 75 an2) whidl too.ere

p:>sitirned througlnrt: the experineltal block to give representative

sarrples of spray dep:>sit.

Birds:- Bird p::p.llations ~e assessa:l on plots establisha::1 in the

various habitats in treated am. untreated checks previ.oosly descriJ:sl.

FOpulatioo censuses CXlItltei iced 5 days prior to the awlicatioo of the

insecticide and cmtin>ed for a period of 5 days after the treabTent.

Census rrethcds are similar to those described by Kendeigh, 1944, and

BucI<ner and Tumocl<, 1965 and consisted of traversing the plot along

parallel lines 40 neters (132 feet) apart. All birds seen or heard

were recorded on plot naps. Census data collected over a period of

several days results in the identificaticn of breeding territories.

01 the day of treatIrent, plot searches were carrie:l out in an att:aTpt.

to recover any sick, dying or dead birds resulting fran the spray.

Pre and post-spray territories of selected birds are illustrated to

daronstrate ~ssi.ble .irt'poct. upJn. birds defending breeding territories

(Figs 1 - 11).

9nall mamnals,- _11 mamnal 9peC:Urens were trawed approxiJTately 6

weeks after the aWlication of Orthene using standard snap-tack traps.

A total of 50 traps~ etq;J1.oyed on each trap plot. A center line

82.2 ITeters (90 yards) long "",,s established am flagged at 9 m (10 yard)

intervals. Five traps lI.ere placed at .9 m (1 yard) intervals across

the center line at each flagg'ed locati<n. TraR:d..r¥J took. place en three

oonsecutive nights resulting in a total of 150 trap nights per plot.

'lb::ee plots, the dleck., a I1a.rChooJds plot arrl a mix~ plot, were

trapped at PetawaWii a oontrol arrl a mi.xed\o.ocrls plot were tra(:ped at

laro....
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lk:ney Bees;- Newly p.rrchased 1. 4 kgm (3 lb) packages of honey bees """"

set up at the headquarters apiary prior to their introduction to the larose

treatment sites. After colrnies had becx:me ",],1 establishe:l with healthY

queens and with blood prodl>=tion ",,11 lJlrlen,ay they """" transferroo to tIE

treatnent area. Five colonies were placed on each of 2 "yards" in the Ortl'e1e

treabnent plot and 5 locatEd in the untreated check area. When the oolaries

had adjusted to these lle\oI areas, queens ani brocrl 'Were checked. arxi activity

rronitoring equi.pTSlt was attadled to each hive. lobnitor1ng equiptelt

ccnsiste:1 of a dead. bee trap atta.cbzd to the outside of each oolony to

collect dead bees as they are renoved frctrl the hive, an electrati.c counter

attached to the hive entrance to rreasure activity of the field force caning

and going from the hive, a pollen trap which collects pollm being brought

into the hive by the field foraging bees and a scale device which is placed

under each colony to ""igh (gross "";ght) tIE colcnies periodically throughout

the. experiIre1tal peri<X1. M:ni.toring COUlte!loerl 4 days prior to the treatrrent and

continued for 5 days after the awlication. On the day of application, the

dead bee am. p:>llen traps were emptied and the activity counter ZE".roe::l i..mTediately

prior to the treatJrent and iJrpact re3dings """" taken every 3 00urs fran 0900 to

2100 00urs.

ffi£hib:LallS:- 'Ille iJrpact of Orthene upon native anphibians was stulied in

the Larose area. Tadpoles of the wxd frog, Rana sylvatica IeO::>nte, were

collected fran paDs outside tIE treatJrent area and plaoOO in basket enclosures

in a pond within the treatment block as ..,].l as in paDs in an untreated check

area. Tadpoles """" collected 3 233ks prior to treatJrent and observed thro.Jghout

the experirrental pericxl. Natural p;JI:W.atioos of the spring peeper, Hyla cpucifer

weill the \ooUCld. frog, R syZvatica an::] blue sp:Jtted salarrander, AmbY8toma laterale

HalJOooIell inhabiting rx:nis in l::oth the trea'bnent an::] untreated check areas, were
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kept under oonstant ol:ser:vaticn for possible side-effects of the chani.cal.

Fords 'Nere swept daily with dip nets to recover larval carcasses which nay

have resulted from the treatIrent.



- 7 -

larose Forest

Insecticide spray deposit:- ColoriJTetric analysis of spray de}X>Sited

in the alumimmt pans lcx::ated in the various habitats t1u:'ougt'nut the

Larose forest i.n:lica:te1 an uneven der:osit (Tables I, II and III).

Table I

Average spray deposit neasured at sanpling points
Q'l bird census plots in the Larose forest treatnent blcx:k.

June 19, 1975

Plot nwber and spray deposit
Plot 1 Plot 2 Plot 3 Plot 4

Sanpling level l}lla fi.ozjac l/ha fl.oz/ac l/ha fl.oz/ac 1/ha fl.oz/ac

5.5 rreters (18 ftl 0.671 9.2 0.094 1.3 0.635 8.7 2.401 32.9

4.0 rreters (13 ftl 0.722 9.9 0.116 1.6 0.635 8.7 11.249 154.1

0.3 neters ( 1 ftl 0.591 8.1 0.109 1.5 0.956 13.1 10.468 143.1

Grotnd level 0.277 3.8 0.087 1.2 0.803 11.0 5.234 71.7

Average!! (volurrel 0.569 7.8 0.102 1.4 0.751 10.3 7.336 100.5

Average 9 aijha 228 ( 3.11 41 (0.6 I 300 (4.1 \ 2934 (40 )
(qnVozl

Emitted dosage rate - 0.56 kg AI in 1.4 l/ha (8 oz AI in 20 f1.oz/acrel



- 8 -

Table II

Spray depoBi t neasured 01 sarrpling unito placed 01 tq:l of
bee hives in 2 "yards" in the Larose forest treatJrent block

June 19, 1975

Spray deposi t - bee yard ~ 1 Spray deposit - bee yard f 2

Hive IlUIlber l/ha f1.oz/ac Hive rnmber 1/ha f1.oz/ac

24 0.146 2.0 51 0.036 0.5

33 0.197 2.7 52 0.065 0.9

50 0.219 3.0 54 0.109 1.5

60 0.197 2.7 55 0.058 0.8

70 0.043 0.6 56 0.073 1.0

Average 0.160 2.2 0.065 0.9

Average 9 ai/ha 64 (0.9) 26 (0.4)
(oz/ac)

Table III

Spray de]';XJsit rreasured 01 sanpling units placed beside 2
pmds in the Larose forest treatrrent block

June 19, 1975

Locaticn and wit no. 1/ha fl oz/ac !£lcatioo and m.it no. l/ha floz/ac

llr-aticn .1, unitl 0.642 8.8 Locaticn '2, unitl 0.372 5.1

2 0.292 4.0 2 0.138 1.9

3 0.379 5.2 3 0.189 2.6

4 0.175 2.4 4 0.182 2.5

5 0.284 3.9

6 0.357 4.9

7 0.102 1.4

8 0.233 3.2

?\-verage 0.306 4.2 0.219 3.0

Avera<}e g. ai;ha 122 (1.7) 88 11.2)
(oz./ac)
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11. tenporary rralfooction of an Micrcnair un!t at the

spray plane resulted in a high deposit of insecticide (in the fom of

very large drq>lets) in bird census plot 4. (Table I). Ir::M deposits

are raxndecl C81 bird census plot 2, CI1 t:lE honey bee hives and around

the experi.rrental prnds.

BUds: smlil forest scncj:>Uds hal. settled into breeding and foraging

territories by the tine pop.1latim censuses """" omducted. Pre and

p:st treatment territories of the Nashville warbler, Vernrivora ruficapilZa

(Wilson); yellcwthroat, Geoth "Lypis tnchas (Lirm~us); My:r:tle warbler,

Dendroica coranata (LinJ'laeus) and the white-throated sparra.-;, zonotrichia

albicollie (Qrelin) are diagraned (Figs. 1 to 6) to illustrate possible

pesticide i.n'pact. Sate species such as the woodpeckers (fandly Pici.dae!) ,

crows and jays (family Corvi_) and woodcock (family Soolopaoidael have

territories too large to measure m rncni taring plots and may be missed by

the daily census. CcM:>iIds, Molothrue ater (Bcrldaert) t being parasitic do

not defend a breeding territory and ~re recomed W1en observed fomging

through the plots.

A total of 30 species of birds representing 11 families were

reooJ:ded m the untreated plot (Table IV). PqlulatJ.ms did not floctuate

significantly throughout the census pericrl.

Treabtent plot I I located in a pure etarrl of even aged white

spt'\lC2 cx::ntained a pq:.ulaticn of 29 species representing 15 families

(Table V) A spray deposit averaging 0.5 kgjha over the post spray census

~iod an(! no pesticide irrpact is indicated.

Treatrrent plot 2, established in decidlD..ts stand about 65 feet

in IlPight recorilPd a JX)pUlatiCl1 of 2S sy::eci.es representing 10 families

(Table VJ) A wrv lighr "PI"ay deposit of 0.1 kgJha (1.4 oz./acre) was
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reoonled. Bird populaticns rerrained relati""ly the sane thro.J<j1Out.

the census pericx1 indicating that the ~lication of Ort.hene on

this plot did not affect the bird p<:IOIllatioo.

Treatnent plot 3, establishad. in a plantatioo of white

spruce about 12 neters high (40 feet) and jack pine about 4.5 neters

high (15 -.oj OC>1tained a populatiJ:n of 30 species representing 13

fanilies (Table VII). A fairly heavy deposit of insectecide spray

averaging 0.8 kg;ha (l0.3 oz./acre) was reoorded. Bird populaticns

were reoorded as increasing throughoo.t the [:lOSt spray pericxi and is

partially accounted for"by a flock. of OCJIlltOl grackles, Quisaalu.s quisaula

(Linnaeus) rerorded on the plot al June 21 (treatIrent day + 2). '!he

data indicates that this treat:::rTa1t did not affect birds inhabitating

this plot.

Treatnent plot 4, established in an o,::e.n area where the

biro inhabitalts were exposed to the aerial application. A total

26 species representing 14 families were recorded (Table VIII). A

leaky microoair (later corrected) produced the amotmally high spray

depcsit rerorded which averaged 7.3 kg/ha (100.5 oz./acre). Populaticns

ware rerorded as increasing over the post treatment period and the daily

p;JpU1atial O'i!nSUS data indicates that this treatnalt did not affect birds

a"l plot 4.



-
Table IV

Forest bird pqxllatioo census
Orthene untreated CCtltro1 plot

Larose Forest, Ont.
June 14 to June 24 1975

Pre-spray Post-spray

June JIJl',e June June June Daily June June June June June Daily
2r:"'!..:' Species 14 15 16 '17 18 20 21 22 23 24

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

icidae YellCM-shafted 0 0 0 0 0 0.0 0 1 0 0 0 0.2
Flicker

Hairy Wcoc%ecker 0 0 0 0 0 0.0 0 0 0 0 1 0.2

rrannidae Eastern Kingbird 0 0 0 0 0 0.0 1 0 0 2 0 0.6
Eastern PhoeI:e 4 4 6 6 4 4.8 0 0 0 3 0 0.6 ...

)rvidae Blue Jay 1 0 1 1 2 1.0 0 1 0 0 0 0.2
...

Camal = 0 0 0 0 0 0.0 1 0 0 0 0 0.2

:tridae Black-capped 1 0 3 1 1 1.2 0 5 2 1 0 1.6
Chickadee

cmidae Catbird 4 4 1 5 4 3.6 2 2 2 4 3 2.6

u:didae Arrerican Robin 0 1 1 4 3 1.8 3 3 1 1 2 2.0
llermit '!brush 0 0 0 0 0 0.0 0 2 0 0 0 0.4
Veery 3 4 9 16 8 8.0 7 10 II 10 7 9.0

-lviidae Go1den-crc<--ned 2 2 4 4 2 2.8 2 2 4 0 4 2.4
Kinglet

lltlycillidae Cedar Waxwing 0 0 1 5 0 1.2 0 0 0 O. 0 0.0

rulidae Nashville Waxbler 2 5 3 10 2 4.4 4 2 8 2 4 4.0
Yell"", Warbler 28 26 21 30 20 25.0 20 21 17 26 22 21.2
Magnolia Warbler 2 2 0 2 0 1.2 2 2 2 2 0 1.6
?-\Yrtle Warbler 0 0 2 2 0 0.8 0 1 0 0 0 0.2
YellC>lthroat 10 8 8 8 2 7.2 10 6 8 4 4 6.4
AlTerican Redstart 0 2 0 0 0 0.4 0 0 0 0 0 0.0
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Table rv (Coot'd)

-

------- - -- -- .-n ,."

Pre-spray Post-spray

June June June June June Daily June June June June June Daily
:2.-::'_~ Spec':'cs 14 15 16 17 18 20 21 22 23 24

-5 -4 -3 -2 -1 "ve +1 +2 +3 +4 +5 ave_.
Icteridae Red-winged 5 5 8 4 8 6.0 9 6 11 11 8 9.0

Blackbird
Balt.inore Oriole 0 1 0 0 0 0.2 0 0 0 0 2 0.4
Ccmrm Grad<le 2 0 0 0 0 0.4 5 5 1 1 0 2.8
B""",,-headed 4 7 8 14 7 10.0 6 10 6 4 7 6.6

co..ioird ....
N

FringH1idae R:>se-breasted 0 0 0 3 0 0.6 0 0 0 0 0 0.0
Grosbeak

Purple Fincl1 2 4 0 5 2 2.6 0 0 2 0 0 0.4
Arrerican

Goldfincl1 0 4 6 6 2 3.6 2 4 0 0 2 1.6
Chipping 0 8 4 4 0 3.2 2 4 2 4 2 2.8

Sparrc>I
White-throated 2 6 6 7 6 5.4 3 7 6 10 6 6.4

Sparrow
SWanq:> Sparrow 10 7 4 14 14 9.8 9 10 7 7 10 8.6
Sctlg Sparrow 0 0 0 0 0 0.0 0 0 2 2 0 0.8

Totals 82 100 96 151 87 103.2 88 104 92 94 84 92.4
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Toble V

Forest bird pq>U1aticn census
Orthene trea1:I'ent plot I (ocniferous stand)

Larose Forest O1t.
June 14 - June 24 1975

-

Pre-spray Post-spray

Jur.e June June June June Daily ..iune June June June J\IDe Daily
Fcr.'':''~· Species 14 15 16 17 18 20 21 22 23 24

-5 -4 -3 -2 -1 aV& +1 +2 +3 +4 +5 __---.a\Ze...

Scolcpacidae 1lmarican ~"b:rlcxx:k 2 0 0 0 0 0.4 0 0 0 0 0 0.0

ColU1i:>i..<J.<k f-buming Dr::M= 2 0 0 4 4 2.0 2 0 3 0 0 1.0

Picidae Yel1cM-shaftal 0 0 0 0 0 0.0 0 0 1 0 0 0.2
Flicker I

....
'lYrannidae Eastern Wood 2 2 2 0 2 1.6 2 6 2 2 2 2.8 w

Pewee

COrndae Blue Jay 0 0 0 0 0 2.0 1 0 0 2 0 0.6

Paridae Black-c~ 2 0 2 0 2 1.2 0 3 0 0 0 0.6
Chickadee

Sittidae ~-breastal 0 2 0 0 2 0.8 0 0 0 0 0 0.0
Nuthatch

MillIl.dae BIOWn 'Ihrasher 0 0 0 0 0 0.0 0 0 2 0 0 0.4

Tundae J\rrerlcan lbbin 2 2 2 0 0 1.2 3 2 0 0 0 1.0
Wood 'Ihrush 0 2 0 0 2 0.8 0 0 2 0 2 0.8
Herndt 'Ihrush 0 2 0 2 2 1.2 2 2 2 2 0 1.6
Veery 2 0 2 0 0 0.8 2 2 0 0 0 0.8

Sylviidae Golden-c:ro;ned 0 2 0 0 0 0.4 0 2 2 4 6 2.8
Kinglet

Ruby-croomed 2 4 0 2 0 1.6 2 2 0 0 6 2.0
Kinglet

BaTbycillidae Cedar Waxwing 0 0 12 0 0 2.4 0 0 0 0 0 0.0



Table V (cent'dl

-

Pre-spray Post-spray

June June June June June Daily June June June June June Dai'-y
:a'l'.i.iy Species 14 15 16 17 18 20 21 22 23 24

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

Parulidae Nashville Warbler 0 2 0 2 2 1.2 2 2 2 0 0 1.2
Mo>jnolia Warbler 0 0 0 0 0 0.0 0 0 2 0 0 0.4
Myrtle Warbler 2 0 2 2 4 2.0 4 8 4 2 2 4.0
Ovenbird 0 2 0 0 0 0.4 4 4 4 4 2 3.6
Mouming Warbler 2 0 0 0 0 0.4 0 0 0 0 0 0.0 I

Yellcwthroat 2 2 2 2 2 2.0 4 2 2 4 0 2.4 r-..
Icteridae Ped-winged 2 0 0 0 0 0.4 2 2 0 0 0 0.8

Blad<bird
<:alIrcrl Grackle 0 0 0 0 0 0.0 1 1 3 0 0 1.0
Brawn-heaOed 2 0 4 2 4 2.4 4 2 2 4 2 2.8

CO<bird

'Ihraupidae Scarlet Tan_r 0 0 0 0 0 0.0 0 0 0 2 0 0.4

Fringillidae Fose-breasted 4 2 0 0 0 1.2 0 0 2 0 0 0.4
Groebeak

An'erican 4 0 3 2 0 1.8 4 0 0 0 0 0.8
Goldfinch

Oripping Sparrow 2 0 0 0 0 0.4 0 0 0 0 0 0.0
\'alite--throated 4 4 4 5 2 3.8 5 2 7 6 6 5.2

Sparrow

- .-
Totals 38 28 35 23 28 30.4 44 42 42 32 28 37.6
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Table VI

Forest bird pq>Ul.atim census
Orthene treat:rrent plot 2 (Hardwoods)

Laroee Forest cntario
JUne 14 - June 24 1975

Pre-spray Post-spray

June June June June June Daily ,Tune June June June June Daily
F"':'.l ...~ Specie!; 14 15 16 17 18 20 21 22 23 24

-5 -4 -3 -2 -1 aVE +1 +Z +3 +4 +5 &Ie

Alcedinidae Belted Kingfisher 0 0 0 0 0 0.0 0 2 2 0 2 1.2

Picidae Yell",,..shafted 2 0 0 4 0 1.2 0 0 0 0 0 0.0
Flicker

Hairy I\'oodpecker 2 0 0 2 2 1.2 0 0 0 0 0 0.0

Tyronnidae Great-creste:1 0 0 0 0 0 0.0 0 0 2 0 2 0.8 ....
'"Flycatcher r

least Flycatcher 2 2 2 2 2 2.0 2 0 2 0 0 0.8
Eastem Woed 4 0 2 2 2 2.0 0 4 0 4 2 2.0-Corvidae B1\.E Jay 2 0 0 0 0 0.4 0 0 0 2 0 0.4

Parl.dae Black-capped 0 0 0 0 0 0.0 0 2 6 0 0 1.6
Chidcadee

Boreal Chickadee 0 0 3 2 0 1.0 0 0 0 0 0 0.0

Turdidae Arrerican Fobin 4 2 0 2 2 2.0 2 3 2 0 0 1.4
II1:xxl 'lhrush 2 2 2 4 2 2.4 2 2 2 2 0 1.6
Herndt 1brush 0 0 0 0 0 0.0 2 2 0 2 2 1.6
Veery 2 2 0 0 2 1.2 2 2 2 4 4 2.8

Vltecnidae _""""yed Vireo 2 2 0 0 0 0.8 0 2 0 2 1 1.0

Parulidae Magnolia ,laIb1er 0 0 0 0 0 0.0 0 0 0 0 2 0.4
O1estnut-sided 0 0 2 0 0 0.4 0 0 0 0 0 0.0
WaIbler

Ovenbird 8 6 4 6 2 5.2 6 4 6 6 4 5.2
YellO'.'throat 0 0 0 0 0 0.0 2 2 2 2 2 2.0



Table VI (Cant' <'I)

-
Pre-spray Post-spray

June June June June June Daily June June June June June Daily
F""ilv S~ies 14 15 16 17 18 20 21 22 23 24

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

Ictendae lled-winged 2 2 2 4 2 2.4 2 2 5 4 4 3.4
Blackbird

Balt.i..mJre oriole. 2 0 2 2 0 1.2 0 0 0 0 0 0.0
camon Grackle 2 0 0 2 0 0.8 2 0 0 0 0 0.4
Brcwn-headed ,
CCwbird 2 2 4 0 4 2.4 0 0 4 4 2 2.0 r

'"Fringillidae !ale-breasted 2 0 3 2 2 1.8 1 2 2 2 3 2.0 ,
Grosbeak

Purple Find! 0 0 2 0 0 0.4 1 0 0 0 0 0.2
!\i1'erican 0 0 0 0 0 0.0 0 0 0 0 7 1.4

Goldfind!

Totals 40 20 28 34 22 28.8 24 29 37 34 37 32.2



Table VII

Forest bird p::JpU1.atioo census
Orthene treat1rent plot 3 (jack-pine.m.J.te spruce stand)

Larose Forest Ont.
June 14 - June 24 1975

Pre-spray Post-spray

J'..Zle June June June June Daily ~Tune June June June June Daily
~a::'il·· Species 14 15 16 17 18 20 21 22 23 24

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

Co1uri:lidae ~. Dow 0 0 0 2 2 0.8 1 3 3~ 2 2 2.2-Picidae YeU.,..,....shafted 2 0 0 0 0 0.4 0 0 0 0 0 0.0
Flicker

1}'rannidae Great-creste:1 0 0 0 0 0 0.0 0 0 0 2 0 0.4
Flycatcher ...

"Eastern lI'ood 0 0 0 0 0 0.0 0 0 2 0 0 0.4
Pewee

Corvidae Blue Jay 0 0 0 0 0 0.0 0 2 1 2 0 1.0

Paridae Block-capped
OUckadee 0 0 0 0 0 0.0 0 0 4 0 6 2.0

S,ttidae Red-breasted 0 0 0 0 0 0.0 0 2 0 2 0 0.8
Nuthatch

Mimidae !lrooIn '!brasher 0 0 2 0 0 0.4 0 0 0 0 0 0.0

Turdidae Arrerican !\::lbin 2 2 2 0 2 1.6 4 6 4 0 4 3.6
Wood '!brush 0 0 2 0 2 0.8 2 0 4 0 0 1.2
Hermit '!brush 2 0 0 0 2 0.8 0 4 0 2 0 1.2
Veery 2 0 0 0 0 0.4 0 2 2 2 0 1.2

Sy1viidae Gol.den-crcwned 0 0 0 0 2 0.4 0 0 0 0 0 0.0
Kinglet

Ruby-crawned 0 0 0 0 0 0.0 0 2 0 0 0 0.4
Kinglet



Table VII (Coot'dl

Pre-spray Post-spray

June June June June June Daily June June JUne June June Daily
Fa;ri. , Sp=cies 14 15 16 17 18 20 21 22 23 24

-5 -4 -3 -2 -1 ave +l +2 +3 +4 +5 .'Ne

Parulidlle Blade and ,.ru.te 0 0 0 0 0 0.0 0 0 0 2 0 0.4
Wamler

Nashville Warbler 2 4 4 2 6 5.6 2 4 4 2 0 2.4
M3.gnolia Warbler' 0 0 0 2 0 0.4 2 0 0 0 0 0.4
cape May "_ler 0 2 2 0 0 0.8 0 0 0 0 2 0.4
Myrtle W_ler 0 2 2 2 0 1.2 0 2 2 4 0 1.6 ,...
Ovenbiro 0 2 0 0 2 0.8 0 2 2 6 4 2.8

a>

fuuming ~1_ler 0 0 0 0 2 0.4 0 2 0 0 0 0.4
Yellarthroat 0 0 0 0 0 0.0 0 1 2 2 0 1.0

Ieteridae = Grackle 0 0 0 0 3 0.6 2 14 0 6 2 4.B
Bro.-m-headed

ce.wbird 4 0 4 2 2 2.4 2 4 4 2 4 3.2

'lhraupidae SCarlet Tanager 0 0 0 0 0 0.0 2 0 0 0 2 O.B

Fringillidae Pose-breasted 0 2 2 0 4 1.6 2 0 2 0 0 O. B
Grosbeak

1IlTerican 2 2 4 4 4 3.2 2 4 0 0 0 1.2
Goldfinch

Slate-=loured 2 0 6 2 2 2.4 2 4 6 4 0 3.2
JIm=

Oti.pping Sparrow 0 0 0 0 2 0.4 0 0 0 0 0 0.0
"bite-throated 2 6 10 2 6 5.2 6 8 4 4 6 5.6

Sparrow

Totals 20 22 40 18 43 28.6 29 66 48 44 32 43.8

* fleglings present with parent biro



Table VIII

Forest bird populatioo cenaua
Orthene treatment plot 4 (white pbe plantation)

larose Forest <Xlt.
June 14 - June 28 1975

Pre-spray Post-spray

June June June June June Daily June June June June June Daily
1<'amily Species 14 15 16 17 18 20 21 22 23 24

-5 -4 -3 -2 -1 ave. +1 +2 +3 +4 +5 <IVe.

CoIlJllbidae !b.lrning Dove 0 0 2 0 0 0.4 0 0 0 0 0 0.0

Alce:linidae Belted Kingfisher 0 0 0 0 0 0.0 0 0 0 2 0 0.4

Picidae 'lellcw-shafted 0 0 0 0 1 0.2 0 0 2 4 0 1.2
Fli.d::er I

Tyrannidae Eastern Phoebe 4 4 0 4 4 3.2 4 2 4 4 2 3.2 1;;
Eastem Wood 0 2 0 2 0 0.8 2 2 2 0 0 1.2 I-Corndae Blue Jay 2 6 0 2 0 2.0 4 0 0 6 0 2.0

Paridae Blade-capped 0 0 0 0 0 0.0 2 0 4 4 4 2.8
Chideadee

Sittidae Red-breasted 0 0 0 2 0 0.4 2 2 0 0 2 1.2
Nuthatd1

Troglodytidae Winter Wren 0 0 0 0 2 0.4 0 0 4 2 2 1.8

1Urdidae Arrerican Rcbin 0 0 0 0 2 0.4 0 0 0 0 0 0.0
Wood Thrush 0 0 0 0 0 0.0 0 2 0 0 0 0.4
Herrnit 'Ihrush 2 0 0 2 0 0.8 0 0 0 0 0 0.0
Veery 0 0 0 0 0 0.0 0 2 2 4 0 1.8

Vireonid~ Red-eyed Vireo 0 0 0 2 0 0.4 2 0 2 0 0 0.8



Table VIII (cent 'd)

Pre-spray Post-spray

Jlme Jlme Jlme Jlme Jlme Dail Jlme Jlme Jlme June JIme Daily-y
F'Jrnil" Species 14 15 16 17 18 20 21 22 23 24

-5 -4 -3 -2 -1 ave +1 +2 +3 +4 +5 ave-
Parulidae Nashville WaIbler 0 4 4 0 2 2.0 4 4 2 2 0 2.4

O1estnut-sided
Warl:>ler 0 0 0 0 0 0.0 0 0 0 0 2 0.4

Ovenbird 2 2 0 4 4 1.4 2 4 6 2 2 3.2
t-burning 1ilaxbler 2 2 0 2 2 2.4 2 2 2 2 2 2.0
Yellcwt..l}roat 4 2 2 2 4 2.8 2 2 2 6 7 3.8 '"0

Icteridae Catm:n Grackle 0 0 0 0 2 0.4 2 0 0 0 0 0.4 I

Brown-headed
C~ird 0 2 0 2 4 1.8 2 2 2 0 2 1.8

'lhraupidae Scarlet Tanager 2 2 0 2 2 1.8 2 2 2 2 2 2.0

Fringi1lidae AnErican 0 0 0 2 0 0.4 2 2 0 2 0 1.2
Go1dfindl

Chipping Spanow 0 4 0 6 2 2.4 0 2 2 0 2 1.2
White-throated

Spanow 4 6 2 2 10 4.8 8 4 4 8 6 6.0
Srog Sparr?! 4 3 4 4 4 3.8 2 2 2 9 0 3.0

Totals 26 39 14 40 45 32.8 44 36 44 59 35 43.6
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Fig. 1 Pre and p:>st spray breedi.ng" territories of the Nashville warbler
V. rufiaapiUa. (Al aM the yellowthroat G. Triahas (B) em the
untreated. plot. larose forest, June, 1975.

• pre spray territory boundary

)( - - - - - p::lst spray territory boundary

2 chains (40 meters)
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Nashville warbler not reo:>rded I
on plot 2

treatment lot 2

treatment Dlot 3

1>',, ,, ,, ,.. ,
\t~

tr ot4

--~

Fig_ 2

•
•

Pre and fX)St spray breedi.D:J territories of the Nashville warbler
V. rufi(!apilZa on Orthene treabrent plots in the larose forest,
JLtt1e, 1975.

pre spray territoJ:y boundary

post spray territory boundary

~-..... 2 chains (40 meters)
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-- ,I yellowthroat not recordErl on plot 2 !

'1-,, ,,
'" '
\ I "
\ ;o!::' ~I, ,---

treatrrent nlot 1 treatrrent plot 2

yellowthroat rot recordErl rn plot 3 I
I
I
I"

I

treatment plot 3 treat:lrent plot 4

Fig. 3

•
•

Pre arrl FOSt spray territories of the cx:::mocn yellowthroat
(, trichas rm 0rt.hE'ne treatrrent plots in the !arose forest,
Junoe. 1975.

pre spray territory bouIrlary

post spray territory boundary

2 chains (40 rreters)
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Fig. 4 Pre and post spray bree:1i..ng territories of the white -throated spar~l

Z. albicoLZis (A) am. the Myrtle warbler D. coronata (B) on the
untreated plot. larose forest, June, 1975.

•
II: _

pre spray territory boundary

post spray territory botmdaty

2 chains (40 rreters)



- 25 -
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Fig. 5 Pre and post spray territories of the \<Jhite-throated SparrCM
Z. albh.!ollis an Orthene treated plots, LaroSE forest, June, 1975.

. --- pre spray territory botmdary

post spray territory boundary

2 chains (40 rreters)
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ctrea:trrent plot 1

treatlrent plot J.

--------------,
Myrtle warbler rot recorded

on Plot 2

treatment plot 2

Mfltle v.'Clrbler not recorded on
plot 4

treatrrent lot 4

Fig. 6 Pre and fOst spray breedi.n;J territories of the Myrtle warbler
D. aoronata on Ort:hene treated plots, Larose forest, ,Tune, 1975 •

•.-
pre spray territory boundary
PJst spray territoJ:y boundary

2 chains (40 meters)
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!kI1ey bees:- 'I.he aerial trea:t::rre1t comrenCErl at 0630 hrs. arrl was a::m-

pleted by 0830 hrs. Foraging ccmrenced aroum 0800 ..tlen the taTperature

was recorded at 19Oc with a relative hunidity of 90% arrl a wird speEd of

2.5 lq;<l (4 JrP>.). Initial inpa::t of adult foraging bees was recorcl<id in

the 0900 readings (Table IX). Hive entrance activity 00 the treated and

untreated colooies increased from 0900 hr. until 1500 hrs then declined

until the 2100 hr. reading. Adult bee m:>rtality was recorded as early as

tte 0900 hr. reading on the treated "yards" and increased steadily throughi

out the day. A few dead bees ....ere taken fran the \IDtreated CCI1trol plot

at the 2100 hr. reading indicating that sore foraging had taken place as

fer as the treated area (3.2 kilareters) later in the day (Table IX).

EXaminatioo of the dead bee traps sIlC>oI that a large portioo of the adult bee

llCrtality was suffered by the nurse bee carpooent (newly energed adult bees

tending to duties within the hive). A sharp rec1uction in [XJllen oollection

=rred the day after application on the treabrent block and to a lesser

extent en the tDltreated hives (Table Xl. A cari:>ination of hot dry weather

(Table XI) arrl the insecticide application drasticly redoced pollen rollecting

on the treated hives '\Io'hi.le the weather ally rroderately rerloc:ed oollecting in

the untreated area. en June 24th activity recxrrde::l at the hive entrances in

all locaticns increased noticeably with no increase in ITOrtality ani only a

s]jght increase in pollen oollecting in the treated area. 'rtle tarperature at

1300 hrs. reached 32
0

C with a relative hunidity of 56% causing adult bees

to cluster at the entrances and fan the hives in order to CXXJ! them. Hives

in the untreated arerl gained weight nore rapidly than those exposed to the

treatnent. FX;uni.natioo of the oolcni.es as late as ext. 1, shCW3d no di£ferenoes

in l'I)100y stJength ....l!nle'/ pro:lu:.tit..n 1:etwr?en ~1letreatooand untreate.'l hives.
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Table IX

Pesticide .inpact measuranents collected at 5 intervals
throughcut the day of an Orthene treatIrent

Larose forest, Ontario
June 19, 1975

(average of 5 colonies at each plot)

Untreated centrol plot Treatment plot # 1 Treatment plot # 2

TiIre IIdult Adult activity IIdult Adult activity IIdult Adult activity
I10rtality trips/census IOOrtality triPS/census I10rtality tri~/census

pericd pericd per.cd

0900 2 30 22 222 7 57

1200 3 137 33 475 18 197

1500 0 230 46 749 25 366

1900 0 316 39 521 22 202

2100 11 171 102 351 43 93



-
TABLE X

Pesticide inpaet YTeasurelT'ents 00 h:mey bee colooies
00 Orthene treated al1c1 untreated plots

Laroc;e forest, Ontario
JJme, 1975

(average of 5 colmies in each plot)

Untreated cont=l plot Treatrrent plot I TreatJTent plot II

~~~. ~t ~_'_ I·~ ~ 1 I~t~t '---
reatn'eJ'lt "'Y"Irt"=~ity activity collected \\eiqhts 'rrortality' activity I collected \-!eights 'iIDrtality activity collected \Eights

trips/day <gnB> (kq) triPS/da~ (gnB> <kg) I trips/day <gnB> (kg>

I I
-4 3 846 154.9 3 2400 206.1 2 1320 150.7

-3 , 938 74.3 28.3 5 1828 108.0 33.5 3 926 94.3

-2 5 843 76.6 12 2162 87.6 6 1085 71.5

-1 9 950 36.7 18 2511 65.4 9 1181 53.1

, lE 884 43.9 29.9 242 2318 33.9 36.5: 115 915 30.3

+1 8 758 20.3 87 1766 2.2 i 48 1065 3.7

+2 3 922 17.0 20 2242 2.0 I 2 1022 4.2

+3 1 860 20.2 3 2813 1.0 I 1 1167 4.7

+4 0 1459 15.7 1 3359 14.0 1 1572 9.7

+5 1 1839 11. 7 1 2806 13.4 I 2 1315 6.9

+8 36.7 38.3

1 11 Ii.

I
33.5 N

'"I

36.5

39.0
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TASTE xr

YEather o::mditicns prevailinq at Larose forest during
experirrental applicatim of the insecticide Orthene

Weather readings at 1300 hrs.
Date D;3y Ten'p:rature °c I\>lati,., hUMidity .'ind speed,7direction

(k]:h)

June 14 -5 26 64 11. 2/8

June 15 -4 27 62 11. 2/8

June 16 -3 24 64 19.3/8
w

June 17 -2 24 56 8.0/SW 0

June 18 -1 28 63 16.0;'W

June 19 0 21 83 6.4;'W

June 20 +1 22 50 11.2/NN

June 21 +2 22 75 6.5;'W

June 22 +3 23 59 8.0;'W

~Tune 24 +4 32 56 8.0/8>1

June 25 +5 27 54 12.8/SW
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Arrphibians: - R. sy lvatiaa. t.adp:>les oonfi..nej to the basket enclosures

and iJmersed in natlJral p:xx1s in the treate:'1 area were not affected by

_ insecticide treatment. Daily dip net '"""'PS of _ p:nds failed

to reo::wer any anphibian rrortality resulting fran the spray. Spray

deposited in and around the 2 p:nds averaged 0.3 l/ha (4.2 fl.oz/a=e)

and 0.2 l/ha (3.0 fl.oz/a=e) respectively. Natural pcpllations of

R. sylvatica3 Hy'la C!PUcife1", and Amystoma lateMle, all oontinued to

thrive througoout _ experiJrental period. Newly rretarorphosed toads

and frogs were observed 7 days after the experiJrental treat:ne1t.

Small marmals: - Previous stOOies COldueted in this area indicate that

very laY small m:mmal pc::pulations are nomally recorded at this tirre of

year (July). A single specirren (a sub-adult male) of _ woodland

jrnping IID.JSe, Napaezapu8 insignia (Miller) was trawed in the treated

block.
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PetaWi'ie Forest Experine1.t Station

Insecticide spray dE!J.X?sit: '!he 20 glass slide sanpling Wlits placed

throughout the treated area recorded a light spray dep:>sit (Table XII)

Table XII

Spray deposit at twenty sarcple points in the
Petawawa Forest Experiment Station plot

Jtme 1975

Sanple 1jha fl.oz/acre Sanp1e 1jha f1.oz/acreUnit 1'<:>. Unit 1'<:>.

1 0.562 7.7 11 0.532 7.3

2 1.365 18.7 12 0.262 3.6

3 0.518 7.1 13 0.876 12.0

4 0.277 3.8 14 1.073 14.7

5 0.408 5.6 15 1.438 19.7

6 1.022 14.0 16 1.992 27.3

7 0.292 4.0 17 0.934 12.8

8 0.584 8.0 18 0.773 10.6

9 2.628 36.0 19 0.372 5.1

10 2.190 30.0 20 0.657 9.0

Mean deJ;X>sit 0.934 12.85

Equivalent AI content 392 9 5.3 oz.av
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Birds ~- A total of 35 species representing 15 families were recorded en

the untreated exntrol plot. Declines in ~atioos over the trea:tnent

period ..ere observed aIIalg white-throated sparrows, chipping sparrows,

Spiaena pa8serina Bechstein and OIIeflbirds (Table XIII).

TreatIrent plot I established in a llal:d>.<xJds stand contained a

relatively Sl'all cx:npl.enent of birds (Table XIV). least flycatchers,

Empidonax mininnJ.a (Baird arrl Baird) aOO. ovenbhds were the rrost aburrlant

species. Similar fClPUlatian declines were also reeorderl bJt the data does

not indicate this to be a result of the insecticide treatrrent.

TreatIrent plot 2 contained a recorded population of 31 species

representi.ng 12 f..ro.lies (Table XV). l\qain a post-spray population

decline was recorded whid1 appears to parallel tbat recorded on treatrrent

plot 1 and on tre untreated plot. 1l1e pre and post-spray territories of

5 species of birds, the rai-eyed vireo, Vireo olivaceus (Li.nnaeus); the

least flycatcher, E. minimu.s; Nashville warbler, V. ruficapiZla, chestnut­

sided warbler, Dend.roica pensy Zvanica (L.innaeus) arrl ova'lbird, Seiurus

aUl'ocapilluB (Li.nnaeus) are presented in Fig. 7 to 11. The territory

illustraticns sl'Dw that t.lE territories were not affected by this

experinental treatIrent.



TARLE XIII ,

Forest bird popula.tion census
Orthene untreated control plot

Petawawa Forest Experiment Station, Ont.
May 25 - June 4, 1975
. . . .. ..

Pre4ipray P.ast-spray
May May May May May Daily May June June June June Daily

Family Species 25 26 27 28 29 31 1 2 3 4
-5 -4· -3 -2 -1 ave +1 +2 +3 +4 +5 ave

Alcedinidae Belted King- 2 0 0 0 0 0.4 0 0 0 0 0 0.0
fisher

PicidllC Yellow-shafted 0 0 2 0 0 0.4 0 0 0 2 0 0.4
Fl1cker

Hairy I~ood- 1 1 0 1 2 1.0 1 0 0 1 0 0.4
peeker

w..Tyrannidae Least Flycatcher 2 4 0 2 0 1.6 0 0 2 2 0 0.8
Olive-sided 0 2 2 2 2 1.6 6 4 2 2 2 3.2

Flycntchcr

III rumlin idn e Tree Swallow 0 0 0 t 0 0.2 0 0 0 0 0 0.0.
Corvid.1C JHlIe J,)y 0 0 0 0 0 0.0 0 0 I, 0 0 0./1
Paridac Ulnck-capl'ed 0 0 0 0 4 0.8 0 0 0 0 0 0.0

Chickadee

Sittidae Red-breasted 2 6 0 2 2 2.4 4 0 2 5 0 2.2
Nuthatch

Troglodytidae lolinter Wren 6 2 2 2 6 3.6 2 4 4 8 6 4.8
Turdidae American Robin 0 0 0 0 0 0.0 1 0 0 3 0 0.8

Vect"y 5 4 0 4 2 3.0 3 2 0 2 0 1.4
SylvUd;lC (:n.1.dcn-c rowned 0 0 0 2 0 0.4 0 0 0 0 0 0.0

Kinglet

lhd.>y-crowncd 2 0 0 0 0 0.4 0 0 0 2 0 0.4
1\:1 nglN

Vireon id:IC Rcu-cycd Vireo 0 0 0 3 I, 1. l, 2 0 0 2 0 0./1
---- --- ---.... _-_. - - ..-- ----- ---_._- _.._..------------~------ -------- ---------------_._-~._---- -_._-



Table XIII Cont'd

- -

Pre....spray P.ost-sprayso. - June DailyHay May Hay May May Da11y May June June June
Fat:lily Species 25 26 27 28 29 31 1 2 3 4

-5 -4· -3 -2 -1 ave +1 +2 +3 +4 +5 JA-ve

Parulidae Black & White 10 2 4 0 0 3.2 0 4 2 0 0 1.2
Warbler

Tennessee Warbler 0 2 0 0 0 0.4 0 0 0 0 0 0.0
Nashville Warbler 8 12 6 4 8 7.6 8 8 8 14 6 8. B
Magnolia Warbler 12 6 4 8 8 7.6 6 2 4 4 6 4.4
Black-throated 6 6 2 4 2 4.0 10 2 0 0 0 2.4 '"vBlue Warbler

I
B!ackburnian 0 4 0 2 2 1.6 0 0 0 7 0 1.4

Warbler

Chestnut-sided 6 10 7 12 8 8.6 8 4 2 12 6 6.4
Warbler

Ovenbird 8 6 6 12 8 8.0 4 2 4 6 4 4.0

Mourning Warbler 2 0 0 0 0 0.4 0 0 0 0 0 0.0
Yello....throat 0 2 6 0 4 2.4 2 6 3 6 6 4.6

Icteridae Red-winged 0 0 2 2 4 1.6 0 2 2 2 2 1.6
Blackbird

Common Grackle 0 0 0 0 0 0.0 1 0 0 10 0 2.2
Brown-headed 0 0 0 6 5 2.2 2 2 4 4 0 2.4

Cowbird

Thraupidae Scarlet Tanager 1 0 2 0 0 0.6 0 0 2 2 0 0.8
Fringillidae Rose-breasted 2 0 0 0 0 0.4 2 0 0 0 0 0.4

Grosbeak



Table XIII Cont'd

Pre-tpray Post-spray
May May May May May Daily May June June June June Daily

Family Species 25 26 27 28 29 31 1 2 3 4

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

Fring:.llidae Purple Finch 0 0 1 2 0 0.6 0 0 0 0 0 0.0
Cont'd

American Gold- 2 2 0 0 2 1.2 0 0 0 2 0 0.4
finch

Chipping 11 10 0 0 4 5.0 4 0 0 0 0 0.8
Sparrow

White-throated 12 16 4 11 8 10.2 7 2 2 6 4 4.2
Sparrow

w
Swamp Sparrow 0 0 0 0 0 0.0 0 2 2 2 2 1.6 '"I

Unidentified Species 0 0 0 0 0 0.0 0 0 0 1 0 0.2
Totals 100 97 50 82 85 82.8 73 44 49 107 44 63.4



Table XIV

Forest bird pq:lulatioo census
Orthene treabrent block # 1 (hardwoods plot)

Petavawa Forest Experi.rrent Station
May 25 - June 4 1975

Pre-spray Post-spray

!'lay ~1ay fuy May rv'ay Daily ~l3.y June June June June Daily
Fa:.1'.l.':'-' S~cies 25 2r. 27 28 29 3) 1. 2 3 4

-5 -4 -3 -2 -1 ave +l 2 +3 +4 +5 "'Ie

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

PiCJ..dae Hairy Woocl[:ecker 1 2 0 1 0 0.8 0 0 0 3 0 0.6

'IYrannidae Least Flycatcher 18 14 24 26 28 22.0 22 28 20 20 14 20.8

~ae
w

Veery 6 8 7 8 6 7.0 6 5 0 1 3 3.0 "
Vireooidae lEd-eyed Vireo 4 12 10 8 10 8.8 2 6 6 12 6 6.4

Parulidae Bl..::k-throated 6 2 2 2 2 2.8 2 0 0 2 2 1.2
Blu= Warbler

Blackbumian 0 2 2 0 0 0.8 0 0 0 0 0 0.0
Warbler

Chestnut-sided Warbler 4 6 4 8 2 4.8 4 6 4 3 3 4.C
Ovenbird 8 7 18 6 16 11.0 10 14 8 10 4 9.2

Icteridae Carm:::n Grackle 0 0 2 0 0 0.4 0 0 0 0 0 0.0
B=-heade:l
Cowbird 0 2 0 0 0 0.4 0 2 0 0 0 0.4

Fringillidae Fbse-breasted 11 6 5 2 0 4.8 0 0 2 0 0 0.4
Grosbeak

Unidentifie:l 5p:,cies 0 1 5 0 0 1.2 0 0 0 0 0 0.0

Totals 58 63 79 61 64 65.0 46 61 40 51 32 46.0
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Table 'IN

Forest bird pq>ulatiat census
orthene treatJrent plot 2 (MiJGOXlds plot)

Petawawa Forest E>q:eriJrent Statim
May 25 - June 4 1975

Pre-spray Post-spray

Mav May Mav May May Daily May June June June June Daily
:a7.i2.v Species 25 26 27 2A 29 Jl .1 2 3 4

-5 -4 -3 -2 -1 ave +l +2 +3 +4 +5 ave-
Trodlilidae I'llby-throated 1 0 0 0 0 0.2 0 2 0 0 0 0.4

HUlIllIingbini

Picidae vellcw-shafted 2 0 0 0 0 0.4 0 0 0 0 0 0.0
FlicKer

Hairy Woalpecker 2 0 1 0 2 1.0 0 0 0 0 0 0.0 w
'"Hirmdinidae Tree Swallcw 0 2 0 0 0 0.4 0 0 0 0 0 0.0

Corvidae Blue Jay 0 4 4 0 0 1.6 0 0 0 0 0 0.0

Paridae Blad<-cappea 3 0 0 0 0 0.6 0 0 0 0 0 0.0
alid<<<lee

Sittidae !led-breasted 1 4 3 0 0 1.6 0 0 4 4 0 1.6
Nuthatch

n.u:didae Anerlcan Ibbin 0 0 0 1 3 0.5 C 0 0 0 0 0.0
Veery 13 0 3 6 6 5.6 0 3 4 3 0 2.0

Sylvlidae Golden-crc:omed 0 0 2 0 0 0.4 0 0 0 0 0 0.0
Kinglet

I'llby-cra-med 4 0 0 6 4 2.8 4 2 0 6 2 2.8
Kinglet

Vi.rcnidae !led-eyed Vireo 4 4 6 8 6 5.6 0 4 2 0 0 1.2

ParWidae Blad< and White 2 0 2 4 0 1.6 6 2 0 0 0 1.6
WaIDler

Nashville Warbler 8 0 10 16 10 8.8 6 6 8 10 6 7.2
YellCM Warbler 2 4 0 0 0 1.2 0 0 0 0 0 0.0
Magnolia Warbler 2 4 6 8 4 4.8 6 14 10 8 8 9.2



Table XIV cont'd

Pre-spray Post-spray

!'.ay &y l'av May r-.1ay Daily M>y June JUne June June Daily
Far.oily Species 25 26 27 28 29 3J 1. 2 3 4

-5 -4 -3 -2 -1 ~ve +1 2 +3 +4 +s ave--- -

Parulidae Black-throated 4 6 6 2 8 5.2 2 2 6 4 4 3.6
(cent'd) Blue Watbler

Blackburnian 0 0 0 6 4 2.0 8 4 4 3 0 3.8
Wamler

O1estnut-sided 6 8 4 1 8 5.4 6 6 8 4 4 5.6
Watbler w

Bay-breasted 0 0 2 0 0 0.4 0 0 0 0 0 0,0 '"
Watbler

CMlnbird 14 14 14 12 6 12.0 8 8 8 2 2 5.6
Northem
Waterthrush 2 8 10 4 6 6.0 6 4 2 6 6 4.8

YellCMthroat 0 0 2 2 0 0.8 0 0 0 0 0 0.0

Icteridae Red-winged 2 0 0 0 0 0.4 0 0 0 0 0 0.0
Blackbird

BI'C"Il-headed 0 4 0 0 0 0.8 0 0 0 0 2 0.4
Caobird

Fringillidae Rose-breasted 0 0 0 5 2 1.4 2 0 2 0 0 0.8
Grosbeak

Evening Grosbeak 2 0 0 0 0 0.4 0 0 0 0 0 0.0
l\Irerican Gold- 6 2 0 2 3 2.6 0 0 0 0 0 0.0

finch
Chipping Sparrcw 4 0 0 2 0 1.2 0 0 0 0 0 0.0
White-throated 5 8 4 4 3 4.8 2 8 4 2 2 3.6

Sparrow
Swanp Sparrcw 2 0 0 0 0 0.4 2 0 0 0 0 0.4

Unidentified Species 0 0 0 0 0 0.0 2 3 4 0 0 1.8

-
Totals 91 72 79 89 75 81.2 60 68 66 52 36 56.4
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Fig. 7. Pre and post spray breeding territories of the red-eyed vireo, v. olivaaeu8 00. Orthene treated and untreated
plots, Petawawa Forest Experi..Irent Station, May - June, 1975.
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Fig. " l?re and post spray lxeedi.ng territories of the least flycatcher, E. minimuB en nrthene
untreated plots, Petawawa Forest Experi.nent Station, May - June, 1975.
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Fig. ~'. Pre and post spray breedi.ng territories of the Nashville warbler I', r>ufi~illa on Orthene treated and untreated
plots I Petawawa Forest Experirrent Station, r-A?:'{ - June I 1975.
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r.'i~_ ':"1 Pre and post spray breeding territories of the chesb1.ut-sided warbler, D. perlsylvanica on 0r+-.1lene treated and
untreated plots, Petawawa Forest Experi.rrent ~tation, ~v - June I 1975..·

pre spray territory boundary

, - - - - - post spray territory boundary

2 chains (40 rreters)



- - - -

."
•

."
• I•

"• ',~\I
A

• , , • A,
•

~)
• •,, •,, •,, .,

\ .-. ,
' .. -S

•

,

r.

•

,
~

,,
!,

I • I, H '"\' ., 'j If II. ,-

[,,

-•

- ~\I- 'I~ l( ,,\./.. _-----"•

•

,
•

'.,~ ,
"

.. ')', ,
\~ ~ 1 I 1lL%,'• '..:1:1-"

,
•

untreated centrol plot treatllent plot 1 (haI<M:xxls) treatlrent plot 2 (~)

Fi~ , 1 Pre and post spray breeding territories of the ovenbird,
plots, Petawawa Forest Experinent Station,.May - June,

pre spray territory boundary

post spray territory boundary

2 chains (40 neters)

s. aurocapiUus
1975.

en Orthene treated and untreated



- 45 -

Slna1..l m.:mnals: - I.cM pc:pulatiCl1 levels of forest dwelling snaIl manma.ls

were rean:'ded in the Petawawa area where a total of 16 specimens

representing 3 species were trapped, (Table XVI). The mst cc:mron

species tr~ was the deer rrouse, Peromyscu8 maniauZatu8 (Wagner).

'l\\Q speciIrens of ~ red-backed vole, Clethrionomys gappePi (Vigors)

an:l a single specinen of the eastern dtipnunk, Tamias stI"iatus (Lirmaeus)

~ also trapped. I.cM p::::pulations of sna.ll IT'Ia!!ITals are the oorm for

that time of year (July) and reflect the nonnal. yearly cycle rather

than an inpact of the pesticide treabrent.



Table XVI

8m3.11 I'l\3IlTl'a.l populations traH;led on Orthene treated
and untreated control plots

Petawawa Forest E>q;erimen.t Station
July 1975

- -

Males Females

Plot S~cies Sub Adult Total Sub Adult Total
adult males adult Pregnant Pregnant Placental Total animals

with scars fana.les trapped

placental only
scars

untreated P. maniau. Latus 0 1 1 1 0 0 0 1 2

centrol c. gapperi 0 0 0 0 0 0 1 1 1

T. stl'iatus 0 1 1 0 0 0 0 0 1

Plot 1 P. maniauZatus 1 1 2 6 1 0 1 8 10

Plot 2 c. gapperi 0 0 0 0 1 1 0 2 2

Totals 1 3 4 7 2 1 2 12 16

A

'"
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Orthene R , as was awlied in toth the larose forest arrl Petawawa

Ebrest Experiment Station, did not affect the avifauna m:nitored in either

area. Pcp1lation fltrtuatialS recoJ:ded are attributed to factors h'eather,

census ti.ne etc.) other than to exp?sure to the aerial insecticide applications.

Srall ffi3lTI1lals likewise did rot appear to have been affected. The low nurbers

encountere::i are nomal for the t.iIre of the year the p:>pU1ation census was

corrlucted. SUb-adults, pregnant fenales arx1 females containing placental

scars were trspped indicating that no interruption of the breeding cycle had

=rred. Ibney bees suffered :iJmediate knockdown and the treatrrent affected

nurse .bees within the hive. 'Ihese adverse effects~ :recnrded for 2 days

and p:>llen OOllectialS were curtailed for as long as 5 days. 'I11e ilrpact of

Orthene on !nley bee o:>lcnies was terrporary, l:ut they produ::ed a Ix:ney crop

o::nparable to the untreated CXX1trol and to hives located in the heaJquarters

apiary.

Arr(iri.bians, eitiler in the larval or adult stages, were not affected

by the Orthene awlication.
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