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This report summarizes the results of the preliminary analysie 

of data collected during the summer of 1966. 

The objectives of the pro gram were: 

1. To follow-up the work on phoephamidon carried out in 1964 and 

2. To asseSB the effects of experimental applications of other 

insecticides being investigated by the Chemical Control Research 

Institute of the Department of Forestry and Forest Protection 

Ltd. 

3. To assess the effects of operational applications of DDT.~ 

The field work was carried out from a headquarters provided by 

Forest Protection Ltd. at Blackville by a party consisting of 

Dr. C.D. FOwle (Canadian Wildlife Service and Department of Biology, 

York University, Toronto). P. Pearce (New Brunswick Department of 

Natural Resources), S.M. Teeple (Canadian Wildlife Service). 

ltl.G. Wilson, (Canadian Wildlife Service. graduate student -

Department of Biology. York University). and student assistants 

R. Gibbon (McGill University), K. Child (Carleton University) and 

R. MacLean and M. Lapp (York University). 

Field work began late in April and continued ta the end of 

July. 

~ See Wilson, w.G., 1966. Effects of DDT on Birds. 
PesUcide Section Manuscript Series. 
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1. EFFIDTS OF PHOSPHAMIDON AND EXPERIMEN1'AL INSECTICIDES ON BIRDS 

BY C.D. FOWLE 

A. EFFECTS OF PHOSPHAMIDON 

Previous work in 1964 (Fow1e, 1965) and 1965 showed that thé 

operational application of 0.5 lbs. of technical phosphamidon per 

acre often resu1ted in bird morta1ity. Experimenta with captives 

. suggested that birds pick up 1ethal doses of the insecticide through 

their feet from spr~ed twigs, branches and to1iage. 

In 1966 there was an opportunity to repeat two ear1ier experi­

mente on field applications and tO'conduct turther experiments with 

captive birds'. 

Methods used. vere eimi1ar to those deve10ped in the two previous 

years. The effects of field applications of the spray were .mon! tored 

by obtaining indicesto changes in population before and after 

. sprayingand searching samp1e areaa for evidence, of morta1i ty ,and 

eick birds ,(Fow1e, 1965). , .. 

Two plots (Noa 3 and 22) were avai1ab1e for the study' ot, 
'. . " 

field applications. Censue routes were established a10ng a marked 

1ine running down the midd1e of the long axis of eaCh plot. 

The tiret experiment was carried out on Plot 3 .vhere three 

ear1y applications at the rate of 0.251bs. in 0.2 USG ot waterper 

acrewere made between May 5 and 18 as ehown in Table I. Effects 

of insecticides on birde at that time of yearare difficult to 

aaseas because migrants are continua11y arriving on the plot ,and 
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this obscures possible mortality due to spray. Moreover. very few 

wood warblers which appear to be among the more 'vunerable species 

are back. In this case no warblers were tallied at the time of the 

first spraying and only ~tle warblers were present for thé second. 

The data suggest some reduction in birds after the spraying on, 

,May 5. Thenumber seèn p~r minute dropped and song frequency dèclined 

on May 6 and 8. The weather during the period vas cold and snow 

on ~ 8 may have contributed to the low count on that date. Experience 

in 1964 and 1965 suggested that ruby-crowned kinglets were often 

reduced and there is further slight evidence in this year'sdata 

(Table II). It vas particularly noticeable that the kinglets verè 

reduced along the portion of the cenaUB route that had been sprayed 

while song-frequency and occurrence was unchanged on thatportion 

which was missed. 

The second experiment was a low volume application carried out 

on Plot 22 on May 22. byA.P. Randall (Chemical Control Reaearc~ 

Institute). Technical phosphamidon vas applied from two Turba~ 

nozzles on a Stearman aircraft which flew north and south over the 

400 acre plot gradually increasing the swath width in an attempt 

to place the heaviest concentration on the east side and the lightest 

on the west. The census line ran north and south midway across the 

plot and therefore should have received an intermediate dose. However, 

chemical analysie of deposition on glass plates revealed that a 

graduated application vas not achieved. Aàout 12.5 USG of technioal 

material was applied or about 0.33 lbs. per acre. 
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The data in Tables III, IV and V show that there vas à' decrease 

in numbers and song activity after spraying. Additional evidence comes 

from the discovery pf a siCk Tennessee warbler and a white-throated 

sparrowabout 4 hoursafter spraying. Later in the afternoon on May 27 

a sick magnolia warbler, two ovenbirds and a white-throated sparrow 

vere collected. On the morning of May 28 the following birds were 

seen on the censns route apparently suffering from the effects of 

spray: ' Swainson' sand hermi t thrush. magnolia and Cape May warblers. 

slate-colored junco. and two vhite-throated sparrows. On June l 

a dead white-throated sparrow was picked up. 

In order to assess the variation in effect of graduated concentration 

of spray across the plot, two series of listening stations were established 

on two transects running at right angles to the censue route and the 

flight lines of the aircraft. The first station on e~ch'transect 

was four chains outside the eastern bOUDQ,ary orthe plot. The second 

station was four chaina inside and the next four stations vere 

placed at eight-chain intervals and extended 36chains. The terminal 

stations were beyond the western edge of the plot. Singing activity 

a t each station was measured by recording species and num'bers of songs 

heard during a three-minute interval at each station. Table IV shows 

that alter spraying singing vas considerably depressed from the eastern 

boundary to at least 24 chaine into the plot. It appeared that 

virtually the whole area was affected, as subsequent chemicalanalysis 

of glass plate deposits showed. 

Table V lists the speciesapparently most affected by the spray. 



" 

- 5 -

A depre8sion in sapsuckers has not been previously observed and 

the change recorded here may be due to mobility of birds establishing 

breedin[; sites at this time of year. and not to the effects of 

spraying. 'fhere i8. however. a striking difference between the colwnns 

for ~~y 25 and May 28. A general trend to recovery is indicated by 

the data for June 20 but the population should still be regarded as 

lower than it would have been if the area had not been sprayed. 

The observations on the plots and the work of previous years 

was followed up in July with experiments with birds collectedwith 

mist nets and held in cages. As anyone who has ever tried to Hork 

with fresh-caught wild birds knows, systematic experiments with controls 

which might be expected to yield reasonably consistent results are 

very difficult to perform. In the first place, except for a few 
\ 

species. such as 'whi te-throated sparrows. i t is virtually imposai ble 

to capture at will a subatantial number of ahy one species at the - , . 

same time. Nettingwarblers 1 for example, 8eems to be Inrgely a 

matter of chance, especially late in the summer. ttioreover, the 

response of birds to experiments is likely to be conditioned by'such 

factors as age, sp..x. time in the net before release, dura tion and 

conditions of captivity before the experiment and time since last 

feeding. As a consequence of these and other complications suchas 

the interference of weather in netting operations, experimentation 

is limited. However, it was possible to obtain sorne useful infor~ 

tion which al though meagre i3 probably the more valuable in that it 

does apply to birds which actually live in the forest where the 
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insectioides are being applied. Controls were used whenever possible 

but here there were also limitations in that the suppl)" of. the various 

species was usually limited. 

A few trials vith various ooncentrations of phosphamidon. 

painted on perches confirmed that birds could easily pick up a lethal 

dose through their feet. For example t a cedar wax.ving exposed to 

perches with l~ solution (equivalent to 0.2 U.S. gallon~ of dilution) 

was incapacitated in6 hours. In a similar experiment in 1964 the 

bird was helpless in 5 hours.· Experimenta vith magnolia warblers. 

ovenbirds and white-throated sparrows confirmed experiments done in 

1965 showing that these species could alao absorb lethal or debi1itating 

doses through their feet. 

Additional experiments employing a microsyringewith which it 

was possible to deposit carefully measured quantities of technical 

phosphamidon on the soles of the feet of birds provided a rough 

quantitative measure of levela of dermal toxicity. Observations 

. from these experiments may be summarized by species asfollows:. 

Robin: One bird treated vi th 200 mg/kg survived wi thout aympioms 

for 1 hours and died during the night following. It 

cannot be shown that death was directly due to poisoning • 

. Thrushes: 

Swainson's: Tvo birds tested vith 600 and 550 mg/kg died in 

5 and 3 hours reapectively vi~h t,rpical symptoms. 

Another treated with 400 mg/kg was affected in 4 

hours and dead in 8. A juvenile treated with 100 mg/kg 
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was 11berated after 10 hours. A oontro1 b1rd survived 

17 hours and vas 1iberated. 

Hermit: One bird treated vith 400 mg/kg died in 2.5 hours. 

Another showed some effects in 2 hours and d1ed in 4. 

Vee;y: One bird treated with 200 mg/kg survived under observation 

for over 10 hours and died soma time during the night 

folloving. 

Experienoe vith thrushes duringthe sùmmers shows that untreated 

birds mat survive in capt1vity for at 1east 12 hours and usua11y for 

Wood warb1ers: This i8 an important group as 1ts members seem to .. 
be among the mo8t vulnerable to phosphamidon. Unfortunately, 

, 
they are diffioù1 t to catoh in numbers and very diffioul t 

to main tain in oaptivity. 

The folloW;ng is a summary of observations on several 

individua1 birds. 

Tennessee warb1er: Treated with 100 mg/kg~ survived for,l<>. 

hours and was re1aased. 

Myrtle warb1er: Treated with 500 mg/kg, bagan to show symptoms 

in 2 hours and was dead in 4. 

B1aokburnian warb1er: Treated with 100 mg/kg, survived under 

observation for 17 hours and vas re1eased. 

Bax-breasted warb1er: Treated with 400 mg/kg, survivedfor 10 

hours and was re1eased. 

\ 
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Ovenbird: Treated with 400 mg/kg, showed some symptoma in 5 hours 

and was dead in 9.5 hours. 

Northern water thrush: Treated with 400 mg/kg. died in 15 minutes 

(0.25 hOurs). 

Juvenile warb1er: (Magnolia or Cape May) Treated wi'th 200 mg/kg, 

died in 3 hours. 

The variation in response amongthese warb1ers is diffieu1t to inter-· 

pret. There ia probab1y a good dea1 of variation in the physio1ogiea1 

condition of the bird depending upon the 1ength of time it ie in the 

mist net. the 1ength of time it is he1d in the eage before the experi. 

ment begins and the genera1 degree to whieh it has been diaturbed 

and excited by handling and by the aetivity in the bird house. 

Ruby-erowned king1et: A fema1e ruby-crowned king1et was treated 

with 200 mg/~·but sorne of the materia1 wae lost and 

coneequent1y a lower dose was actua11y app1ied. 

Symptoma appeared in about 1.5 houre but the bird became 

more active 6 hours 1ater. It died overnight~ Resu1ts 
.'. 

of this experiment are inconclusive. 

Bro~headed cowbird: Two juveni1e birds were each treated with 

400 mg/kg. The first one showed aymptoma in 1 hour, 

was incapacitated in 6 and died during the night. The 

second bird vas affected in 3.5 hours and dead in 5. 

A control bird survived for 6 hours and was 1iberated. 

Evening grosbeak: One bird treated with 200 mg/kf5. survived for 

18 hours, but was very weak. Another bird treated with 
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400 mg/kg showed some effects in l hour and was dead in 

2.5 ho urs • A second bird ,vi th similar treatment showed 

effects in 3.5 hours and was dead.in 5.5 hours. A bird 

treated with 600 mg/kp; showed. typical symptoms at 4 hours, 

was still alive at 6, but aied sometime during the next 

10 hours. 

Slate-colored ,junco: . A juvenile treated with 400 mg/kg showed 

symptoms in 2.5 hours and was dead in 1. A second juvenile 

treated with 500 mg/kg showed symptoms in slightly less 

than 4 hours and was dead in 12. 

~l.hi te-throated sparrows: One bird treated wi th 200 mg/kg was dead 

in 9.5 hours. Two other birds Viere treated with 400 mg/kG. 

The first one showed symptoms in 1.25 hours and \laS dead 

in 7. the second shm.,red symptoms in 4-5 hours and \laS dead 

in 7 • . A control survived 16 hours and was liberated. A 

bird treated wi th 700 mg/kg showed symptoms in 3 hours 

and was dead in 5. 

Song sparrow: A bird treated \lith 200 mg/kg showed symptoms in 

2.5 hours, was still alive in 7 hours but very weak and 

died durin.a: the nü\,ht following. 

In summary 1 the Hork wi th phospha.midon thü; year su!SP;ests the 

following conclusions: 

1. Lolo' volume application of phosphamidon reslllted in some bird 

mortality. On plot 22 the measured rate of deposition rang8d 

from 0.10 to 1.05 lbs. per acre and was more than 0.25 lbs. per 

acre at 1/2 of the sampling stations on the plot. At 5 stations 
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the dosage exceeded 0.5 lbs. per acre. 

Information collected in 1964 and 1965 suggested that morta1ity 

might oceur when 0.5 lbs. per acre or more was re1eased from the 

aireraft. We did not, however, have any estimate of the amount 

of material actual1y reaching the ground. We might assume that 

when aqueous solutions of phosphamidon were used the amount 

reaching the ground would be somewhat less that the dose emitted 

if allowance weremade. for drift and evaporation. Thus 0.5 lbs. 

emitted probably means between 0.25 and 0.5 lbs. on the ground. 

Similarly, 0.25 lbs. emitted means something less on the foliage 

and tngs •. 

We have therefore moved a little closer to determining theactua1 

toxie level on vegetation although we are still some w~ from 

accurate information. The extreme variation in the rate of 

deposition as illuatrated on Plot 22 suggestst.hat it .lIlq never, 

under operational conditions, be possible to apply a given dose. 

uniformly over an area. H01fever, the experience in 1966 illustrates 

the great value of ehemical analysie in aupplementing field 

observations. It is essentiel if we are to move quiekly to 

aecurate assessments of the side effects of pesticides tha~ 

provision be made for more extensive and immediately available 

chemical analysis. 

2. Experimenta with captives confirmed that sma11 doses picked up 

from perches or applied to the feet with a micro-syringe can be 

lethal. Variation in reaponse in these experimental birds 

makes-it diffioult to generalize as to what oonstitutes a 1ethal 
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dermal dose. but doses in the range of 200 mg/kg or more seem 

to be effective. 

However. the experiments did indicate howitwould be possible 

for a bird-topick up a lethal dose in a relatively short time 

under conditions of operational spraying. For example, the 

dose that killed a juvenile warbler in 3.5 hours was a drqplet 

0.002 ml. in volume (200 milligrams per kg). It would not take 

long for a bird moving over surfaces receiving 5 to 20 drops per 

square cm. in a low volume application ta pick up a lethaldose 

of this size. 

/ 

.Q 
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B. EFF]X;TS OF OTHER INS]X;TICIDES 

In addition to the investigations of phosphamidon, it was 

possible to do some work on other pesticides tested by the Chemical 

Control Research Institute. by the Department of Forestry and Forest 

Protection Limited. The'compounds tested vere: Zectran. Dylox 

(trichlorfon). Dibrom (naled). malathion. dimethoate and Sumithion 

(fani trothion). 

No affects on birds were observed in any of the trials except 

in the case of Sumithion. However,having said this there must be a 

strong qualification of the statement in that the trials vere so 

limited that general conclusions are quite unwarranted. This year's 

work with these compounds must be regardad as preliminary. 

As the data for these trials are still being analysed no detailed 

statement can be made but the following summary will indicate the 

kinds of results and the preliminary nature of the work. 

Zectran: Eighteen to tventy USG of Zectran was applied as a 17.2'/0 

concantrate in solvent on Plot 23 on May 30, and the same amount 

again on the same plot on June 17. The first application was not 

considered satisfactory in that the droplet density on the detection. 

cards vas very low. No changes in bird population. or activity were 

observed after either application. Four and one half man-hours of 

searching in the afternoon following the morning application on 

June 17 failed to reveal anT effects on birds. 

D:rlox: Eighteen USG of Dylox vas applied as a 39.1% conc~trate in 

solvent on Plot 25 on l'ay 28 and again on June 22, and the sarne amount 
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was applied on Plot 22 on June 10. There were apparently no detrimental 

effects on birds but censusing and searching vere less extensive and 

intensive on these areas than on some others. 

Dimethoate: Dimethoate was applied on Plot 29 on June 16 (20 USG) 

during a very busy period when it was impossible to carry out adequate 

post-spray censusing. Droplet distribution on detection cards revealed . 

a v~ry uneven distribution of spr~. 12 man hours were spent about 

six hours after application 1n searching but no signe of sick birds 

were found. 

Malathion: Part of Plot 28 was sprayed on the evening of June 18 and 

the operation was completed on the morning of the 19th (20 USG). A 

fairly even distribution of insecticide was achieved. No effecton. 

birds was detected. 

In summarising the observations on these 5 compounds it must be 

said that the data are very limited and quite unsatisfactory for 

drawing general conclusions. A good deal was learned about the problems 

of logistics and integrating two investigative prograID8 in which mechanical 

problems, wea~her. limited manpower and the relentless march of the 

season all seemed to conspire together to frustrate the best efforts. 

of investigators. This year's experience suggests that if co-operative " ' 
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investigations on the effecta of pesticides are to continue, more 

manpower and detailed advanced planning will be necessary in order 

to get a reaaonable return on our investment •. 

Sumithion: Sumithion vas applied on Plots l, 2.9, 15-21, 24. and 

25 but our observations were limited to the following plots. 

Plot 9 

This plot was sprayed on May 9 with 0.5 lbs. in 0.5 USG per acre. 

Cold, wet weather with snow during post-spray censusing made assessment 

difficult but no effect on birds was noticed. 

Plot 15=18 

These four were sprayed on June 10 as followa: 

Plot 15 - 1.00 lbs. per acre in 0.5 Usç formulation 

Plot 16 - 0.75 " " " " " " " 
Plot 17 - 0.50 " " " " " " " 

" 
Plot 18 - 0.25 " " " " " " " 

Heavy rain during the night following spraying continuing on 

into the next day precluded adequate bird censuses until June 12 •. 

when reduction in singing and "birds per minute" were recorded on 

Plot 15 (Table VI). 

On Plot 16 five birds were found whichwere apparently affected 

by the spray (Swainson's thrush and white-throated sparrow found dead, 

yellow-bellied flycatcher, hermit thrush and Tennessee warbler 

trembling, captured). A dead yellow-throat vas found on Plot 18. 
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AlI these birds were in areaa near the boundaries of spray blocks 

where overlapping of spray swaths could have deposited exceptionally 

heavy doses. This is consistent with the evidence thàt the application 

of one pound per acre on Plot 15 probably depressed the population. 

In order to check the toxicity of one-pound dosage second appli-

cations of one pound and half a pound were applied on Plots 24 and 

25 on June 22. Unfortunately, through a navigationalèrror orUy 

about one-third of Plot 24 was covered with aIl the spray intended 

for the whole plot. Renee, more than one pound per acre was applied. 

In spite of this no effect on the bird population was detected. An 

even application of half a pound per acre on Plot 25 apparently had 

no effect on birds. 

No effect was detected on Plot 19 where two areas were treated 

with 0.25 and 0.50 lbs. per acre respectively. 
1 

Bi!ds were apparently not affected on Plot 21 where a low volume 

application was made. 

In summarizing field observations it should be,emphasized that 

the experiments so far are prelim1nary. Our observations were 

affected by such variables as 'navigational errora., wea ther, possible 

overlapping of spray swaths and 11m1 ted time for censusing. At this 

stage we might reasonably conclude that doses of less than one pound 

per acre of Sumithion probably do not cause depressiona in bird 

populationa but we need further experiments to confirm this. 

A series of experiments with captive birds was carried out to 

supplement the field observations and to provide estima tes of 
( 

comparative dermal toxicity with phosphamidon. The procedures were 
/ 

.. 

v 

• 



.. 

,.>' • ': ,,',' ",' 

, - 16 -

simi1ar to those used in testing phosphamidon. 

A few simple trials showed that birds oou1d piok up 1etha1 doses 

from perohing surfaoes. A waterthrush, Tennessee warb1er, evening 

grosbeaks t and white-throated sparrows were a11 afCeoted within a few 

minutes wh en exposed to perohes painted with teohnioa1 Sumithion. 

Swainson.' s thrushes and white- throa ts showed symptoms in 0.5 - 1 hour 

after exposure to perohes paintedwith a 2~ solution and usua11y died 

a few hours 1ater. It is of interest to note that lin the oase of one 

whi te- throàted sparrow a large number of parasi tio mi tes 1eft the bird 

about four hours after exposure. Exposure to 11% s,olution induoed 

symptoms in 3 to 6 hours. A juveni1e white-throat exposed ,to a a% 

solution survived seven hours without apparent symptoms and vas 

1iberated. 

Tests of derma1 toxioity by app1ying teohnioal Sumithionto the 

soles of the feet of a variety of ~irds oan be summarized as fo11ows: 

Robin 

One bird. treated vith 400 mg/kg. survived for 17 hours and was' 

1iberated. 

Swainson's thrush 

400 mg/ki5 - Of two birds. one survi ved 6 hours and the other 16 hours 

1iberation. 

600 mg/kg - One bird was unab1e to f1y after 6 hours and died 1ater, 

and another survived 4 hours and died during the next 10 hours. 

700 mg/kg - Of two birds, one survived'14 hours and the other 8.25 

hours before 1iberation • 
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Rermit thrush 

700 mg/kg ~ One bird survived 9 hours and died during the night following. 

Wood warb1ers 

Experimenta with phosphamidon suggested that for some species 

a lethal derma1 dose might be as low as 200 mg/kg but comparabl'e 

trials with Sumitbion showedthat this compound is considerably 

less toxic. 

Tennessee warb1er 

Two birds received 400 mg/kg. One of these showed symptoms in 

about 1.5 hours but 'survived and was 1iberated in 8.25 hours.~~e 

second showed rio effects in 6 hours but died during the next 10 hours. 

A third birdreceiving 600 mg/kg also survived 8.25 hours and was 

freed. 

Myrtle warb1er 

Three juveni1es treated with500, 600 and 700 mg/kg aurvived 

and were 1iberated after 10.5. 20.5 and 16 hours respective1y. This 

is in oontrastto a bird receiving 500 mg/kg of phosphamidon which 

died in 4 hours. 

Canada warb1er 

One bird received 800 mg/kg and was freed 16 hours after treatment. 

Bro~headed cowbird 

Two birds were treated with 400 mg/kg, and each s~vive~ 7.5 hoqrs 

wi thout aymptoms. One was then 1iberatf,):l and the Qt~e~ die<:l q\l,;rj,p~ 

the next 10 hours. Similar treatment with ~hosp'~do~ ~es~lted j,p 

~: .. 

• 
... 
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symptoms in 1 to 3.5 hours and eath later. 

Evenipg grosbeak 

'l'wo birds were trea ted wi th 400 mg/k€ and two others wi th 500 and 

600. All survi ved wi thou t symptoms for over 12 hours. Treatments 

with 400 and 600 mg/kg of phosphamidon were lethal. 

Slate-colored junco 

One bird died very suddenly, .apparently wi thout symptoms. 9 hours 

after treatment with 400 mg/kg. "Another given 600 mg/kg showed 

slight symptoms, survived 1.5 hours but died during the' night following. 

400 and 500 mg/kg of phosphamidon were lethal. 

White-throated sparrow 

Six birds were involved. Two treated \'iith 400 mg/kg showed no 

symptoms in 6.5 hours. 500 mg/kg induced symptoms in 2.5 hours in 

one bird but it recovered and was liberated in 6 hours. T'toTo birds 

receiving 600 mg/kg died. The first showed virtually no symptoms 

but wa.s dead in 8 hours. The second" ws affeoted in 1.5 ho urs and 

died sometime during the night following. Anotharbird treated 

wi th 100 mg/k€ showed symptoms but seemed to recover. It died after 

20 hours. 

Again, comparison with phosphamidon shows the lower toxioity of 

Sumithion. This is consistent with the findings of others who report 

lower mammalian toxicity of Sumithion in comparison with the closely 

related methyl parathion. Vardanis and Crawford (1964) suggest that 

in mioe the lower toxioity is due to the ability of the liver to degrade 
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Sumithion faster than methyl parathion. Keith and }~lla (1966) 

report fair1y low toxicity of Sumithion in n~llard ducks. 
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Date 

April 29 

Kay 2 

May 3 

May if 4 

Kay 5 

TABLE 1 

Population indiceR, early repeated application 

of Phosphamidon .. ?lot 3. 1966(1) 

Total Time Birdsl 'rotal Song8/ 
Birds min. min. Songs min. 

. _----_ .... _--~ .... _-----------
51 40 1.3 255 6.4 

lb 37 1.0 . 287 7.8 

67 40 1.7 385 9.6 

87 40 2.2 348 8.7 

86 39 2.2 417 10.7 

Spray applied morning Mny 5. 

May 1) 64 37 1.7 265 1.:1. 

liay 8 70 43 1.6 152 3.5 

May 9 18 47 1.7 310 6.6 

May 11 47 32 1.5 151. !+.8 

May 12 90 42 2.1 443 10.6 

Spray applied morning Hay 13. 

May 14 98 43 2.3 553 1?.9 

May 16 111 42 2.6 530 12.0 

Total 
Speci •• 

12 

10 

16 

17 

20 

19 

21 

19 

16 

~1 

21 

20 

._---_._----_ ... _ .. ,_ ..•. __ ._ .. _- --- _ ... _._ .. __ .•. _ .. _-------_ .. _-_._-_.---

(1) 
Third application Ka}' 18 Ilot Dlonitored for affect. on birds • 



TABLE II 

Comparison of numbera of ruby-crovned king1ets,1966. 
GD Plot 3 (apta,ed Nay S,13) and tvo unsprayed plota 
(Control, Plot 13) togetber vitbdata from a plot 
.imi1arly treated iD 1965 (Plot l, aprayed HaY 16,1965) 

--
April Ka, 

Date 29 2. 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 . 22,· 

Plot 3 5 4 7 13 13 7 _(1)5 10 9 14 8 - 13 

Control 6 6 2 9 15 6 7 - 12 8 8 

Plot 13 1 5 7 9 12 - 12 7 - 10 - 14 

Plot 1 - 10 15 17 - 15, 17 11 16 2 1 0 
(1965) 

(1) 
. . '-DO ce.us. 

.. t .-' 
.. . , ..... 



TABLE 111 

Population indic •• , low volume concentrate 

application, Plot 22. phosphamidon, 1966 • 

., , 

Date Total Time Birdal Total Son,al Total 
Birda -m1na. min. son,s min. Speci •• 

.... _-----
Hay 17 91 65 1.4 481 7.4 25 

May 19 70 50 1.4 337 6.7 21 

May 22 121 55 2~2 857 15.6 35 

May 24 109 S5 2.0 817 14.9 32 

... May 25 133 60 2.2 1286 - 21.4 34 . ' 
Spray applied morn1ng, May 27. 

'. 
May 28 55 50 1.1 339 6.8 24 

June 1 61 50 1.2 726 14.5 27 

June 20 74 45 1.6 604 l3~4 ,29 

• 
• 



TÀBLE IV 

Lov volume. ct7Qcentrate application, phoapha1lidon, 

1966. 5on38 par minute. at !t .• tening 8tatiou on 

tvo trans.cts.A lUld B, across Plot 22. 

STATIONS l 2 3 4 
_ ...... e ____ .. ----_.-

J.'J:anI4ltC;t.A 

Kay 17 U.3 20.3 10.0 9.0 

May 19 12.0 8.7 8.3 3.3 
May 22 25.7 25.3 19.3 21.0 

May 2/; 24.3 28.0 22.7 29.7 

May 25 36.3 31.0 37.3 3S.3 
~-_'-'_-"'--_._--~'_- -_ .. ,.. 
Average Hay 17-May 25 22.5 22.6 19.5 . 19.4 ,---_ .. _.~-.. ,"' .... ,----,_._--_ ....... __ ._ .. _--
Spray applied œorû1D8 May 27 

Hay 28 12.0 7.7 5.3 4.0 

JUlie 1 17.0 S.7 10.0 S.3 
JUlle 20 2S.7 27.0 23.3 

Tr&lUlect B 

May 17 8.0 20.3 10.0 9.0 

Hay 19 4.3 6.3 3.7 1.7 

Hay 22 20.0 ,15.0 23.0 . 23.0 

May 24 25.0 17.7 23.0 22.3 

Hay 2S 31.3 32.0 JO.7 32.7 --
Avera •• May 17-Hay 25 17.7 18.2 18.1 ' 17;8 ,_._-
Spray ep,lied .orumg May 27 

Hay 28 11.0 5.0 7.7 S.7 

JUDe 1 10.7 8.7 2.7 8.3 

JUDe 20 21.0 8.0 29~-1 

, .. 

S 6 

1.3 9.7 

21. 7 26.3 

17.0 27.3 

34.3 37.0 . 
~ 

13.5 2S.0 
'! 

'! 
15.7 24.0 

7.3 15..3 

19.3 18.3 

5.3 10.3 

7.0 21.3. 

21. 7 23.3 

32.3 31.3 

16.6 21.6 

15.0 20.0 

13.2 14.3 

24.3 26.3 

) 

• 
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Spaciea apparent1y reduced by low volume 

application of phoapbamidon, Plot 22. 1966. 

(Spray app1ied sorninl May 27) 

DATES 0' CBNSUS 

May May May May May Hay 
17 19 22 24 2.5 . . 28 

June 
1 

-._-"-
Ye11~belliad aapaucker 12 10 8 10 10 S 5 

;'Borea1 ' cbickadee 1 2 1 1 2 0 0 

:auby-crowned kinglet 11 8 9 6 ,5 2 1 

7eanea.e. varb1er 0 0 5 16 22 8 13 

Haguolia varbler 0 0 3 3 S 1 5 

,Capa Hay varbler 3 3 5 3 .f) O· 1 

Myrtle warbler 9 8 9 7 6 1 3 

Black-throated green 
varbler a a 2 2 l, a 0 

Bay-bre .. ted warbler a 0 1 1 '4 a 1 

Ovenbird 1 2 Il 11 13 2 4 

'Purple fiach . .5 7 6 6 4 1 2 

White-tbroataô sparrow 14 11 16 11 12 8 J. 

June 
20 

3 

0 

2 

14 

3 

2 

2 

0 

2 

6 

3 

4 
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~BLE VI 

Population indiciee', 1 pound per 

acre Sumithion, Plot'15 i i966 

Dat. Total Tb .. Biltda/ Total SOl1lal Total 
bil'da ailla. a1D.. SOllsa mill. Spaci ••. 

JUDe 1 146 60 2.4 104i 17.4 31 

J .. 2 153 57 2.7 1112 19.5 ' 31 

JUDe 3 132 60 2.2 1117 18.6 29 

JUDe 8 129 60 2.2 1154 19.2 29 

Plot .pl'a,.d JUDe 10 . __ . 

JUDe 12 75 55 1.4 608 Il.0 24' , " 

-: ... ~ 

JUDe 13 70 46 1.5 561 12~2 21 'i' , 
JUDe 17 100 46 2.2 984 21.4 22 

• . ' 
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