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THE Purple Martin (Progne subis) feeds almost exclusivelyon aerial

invertebrates(Allen and Nice 1952) that they gather while flying from
a few inches to several hundred feet above ground (Johnston 1967). In
view of the known influence of weather upon the numbers of insects
presentin the atmosphere(cf. Hardy and Milne 1938, Glick 1939, Glick

and Noble 1961, Williams 1961), it is not surprisingthat prolonged
severe weather can affect a martin population drastically. Forbush

(1904) attributed a severereductionof martins from New England to
several days of rain following a drought during the breeding season.
Other authorshave reportedthat many days of cold and rain resultedin
lossesof martins, presumablyfrom starvation (Allen and Nice 1952).
This study was designedto determinethe influenceof weather conditions
on the activity of Purple Martins breedingnear Edmonton,Alberta.
MET•IODS

BecausePurple Martins pass in and out of nest boxes frequent]y, I decided to
use this behavior as an indicator of the effect of •veather conditionson total activity.
Enterings and departures from the nest box (henceforth referred to as ED activity)
•vere recorded by a photoelectric device. Light sources•vere mounted in a small box
attached to the nest entrance. A bird passing through the light beam made an impulse on the recorder. To test the accuracy of the equipment I •vatched ED activity
during three different observation periods of 3 h each spaced 1 •veek apart during the

most active period--the nestlingstage. Of 1259 ED's I counted,only 12 (1%) •vere
not recorded mechanically, and I assume this ]o•v percentage of mechanical failure
•vas typical of the entire period. ED activity •vas measured mechanically from 28
May through 17 August 1965 in a colony of eight nesting pairs in east Edmonton,
Alberta. To be certain the lengths of time the experimental birds spent in each of
the breeding stages •vere norma], I used 13 occupied but unequipped martin nest
boxes located from 30 feet to 7.5 miles from the experimental boxes as controls. In

1966 activity •vas measuredfrom 23 May through 30 August at 15 nestsnear park
headquartersat Elk Island National Park, 25 miles east of Edmonton; 14 unequipped
boxes at the park and 4 more 22 miles south•vest•vere controls the secondseason.
Because of interference on the light sensitive resistors by afternoon sunlight in
west-facing nest boxes,only that ED activity recorded from the beginning of morning
civil t•vi]ight until 1230 •vas usable. Previous observationssho•ved that birds tended
to be more active around the nest boxes in the morning, and to be a•vay and presumably feeding in the afternoon. Activity data recordedall day at boxesnot affected
by direct sunlight indicated that the omission of the afternoon data •vas not sig231
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nificant. The data were summarized by obtaining the mean morning activity for
each nest, expressedas average numbers of entrancesand departuresper hour over
the entire morning.
Most meteorologicaldata were obtained in 1965 from the Department of Transport

Weather Station 3.75 miles northwest of the experimentalsite. In 1966 temperature,
relative humidity, barometric pressure,and hours of rainfall were recorded30 inches
above ground at the experimental site with standard meteorological instruments.
Data on wind velocity and sky opacity were obtained from the Edmonton International Airport Weather Station, 41 miles southwest of the site. Mean morning
weather values were calculated from civil twilight to 1200 for each meteorological
factor except rainfall. Rainfall was recorded as the total number of hours in which
precipitation occurred during this time period.
Sky opacity values recorded at meteorologicalstations were used as an approximarion of the available light. Sky opacity is the amount of the celestial dome covered by cloud through which blue sky is not visible. A high numerical value for
sky opacity means an overcast sky, whereas a low value indicates a clear day.
Cloud cover is often mentioned in animal studies but, usually the amount of actual

sunlight penetrating through clouds, particularly cirrus clouds is rarely considered.
I recordedsky opacity values periodically at Elk Island National Park in 1966 and
compared them with values reported from the meteorologicalstation at the international airport west of the Park. Conditions were almost identical between the
two locationsexceptwhen a weather front was passing.Then the cloud cover changed
about an hour earlier at the airport becauseweather systemsgenerally move from
west to east here. Similar comparisonsand resultswere obtained for wind velocity.
The influence of individual meteorologicalfactors on the ED activity was analyzed
for each of seven arbitrarily-selectedstagesin the breeding cycle: arrival, nest cavity
defense,and pair bond formation; nest building; nest completion; egg-laying; incubation; nestling; and postbreedingdefense of nest cavity by subadult males. A
multiple regressioncomputerprogram was used in the analysis. Correlationsfor this
program togetherwith other calculationswere consideredsignificantat the 5% level
(P < 0.05) and highly significant at the 1% level (P < 0.01). The impact of
several weather factors acting together upon the ED activity was studied using a
graphicalform designedby Hardy and Milne (1938) but expandedto include up to
four weather factors--temperature,wind velocity,sky opacity, and relative humidity.
Breeding biology data were obtained from the control and experimentalnests for
each of the seven stages (Finlay 1971a). Several stageswere compared to determine
if the continuouslyburning low light intensity source attached to the nest boxes had
any influence on breeding. No significant difference was noted between control and

experimentalbirds in the number of days spent building and completingtheir nests,
in commencementof egg-laying, or the age when nestlingsfirst began begging for
food at the nest entrance. I concludedthat the light beam apparently had no effect
on the birds during these stages and that, similarly, other stages were not affected.
ED activity recorded from two nests during the laying, incubation, and nestling
stages was compared to determine whether individual Purple Martins responded
similarly to the same meteorological conditions. Both nests contained the same
number of eggsand/or nestlingsand weather conditionswere identical. The Wilcoxon two-sample test for the unpaired case (Alder and Roessler1964) showed no
significant difference in ED activity between the two nests. Therefore I assumed
that ED activity during other stageswas similarly comparable between them.
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Fig. 1. Mean morning ED activity curve for Purple Martins with three young.
Curve was drawn by inspectionignoringEl) activity on cold, rainy, or windy days.

Average ED activity per hour was used for analysisin all but the nestling stage.
For this stage, recordedactivity was used for five nestswith three young in each.
Young in each of these nests were assumedto be the age of the oldest sibling in
that nest. A standard or mean feeding curve was drawn by eye using data from
these five experimentalnests (Fig. 1). The numericaldifferencebetweenthe value
on this curve and the actual recorded ED activity per hour for each of these five
nests each morning was used to compare with meteorologicaldata (i.e. departure
values from that as postulated for an ideal weather situation as shown on the curve
were used rather than actual ED activity).
ED activity data obtained during the day prior to the onset of laying and during

the last day of the laying stage were not used. In some birds, the egg appearsin
the oviduct on the day before it is laid (Welty 1962: 138) and a changein activity
patterns may be associatedwith this.
The El) activity data show that a period of rainfall lasting 3 or more hours
substantially reduced the mean morning ED activity. Therefore I omitted activity

measuredon morningswith 3 or more hours of rainfall when comparing the influence of temperature, sky opacity, relative humidity, wind velocity, and barometric
pressureon ED activity.
RESULTS AND DISCUSSION
RAINFALL

When it rained martins remained on trees and wires near the colony.
ED activity during the nest building, nest completion,incubation,and
nestlingstageswas reducedby one-halfor more during rain (Table 1).
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COMPARISON 0F TOTAL MEAN ED ACTIVITY WITIt ED ACTIVITY DURING
RAINFALL IN EACI• STAGE OF TI•E MARTIN BREEDING CYCLE

Breeding cyclestage

Mean ED
activity

During
rainfall

Sample size
during rainfall

Arrival, nest cavity defense,pair
bond formation

Nest building

13.6

19.5

11.1 q-

1.6

29

9.7 q- 1.4

40

7

Nest completion

14.9

7.8 q- 1.5

Laying

10.9

14.2 ñ 0.9

2

9.3

4.6 q- 1.0

10

Incubation

Nestling

--•

--•

10

Postbreedingnest cavity defense

11.2

7.8 q- 1.9

12

• During rainfall, average ED activity in the nestling stage decreased6.8 ED's from the expected
values obtained from the standard feeding curve on 10 diffrent occasionsmeasured.

Rainfall alsoreducedED activity somewhatduringthe arrival and postbreedingstages. The ED activity in the laying stageseemedto increase
duringrain (Table 1), but insufficientdata--from only one pa/r on two
separaterainy days--precludesa more definite conclusion.
Purple Martins return to nest boxes for shelter during prolonged
rainy periods,even after all young have fledged. On 11 August 1966
rain fell for 8 h during the day. That eveningcolor-bandedmartins
that had not been seenfor 3 days reappeared,entered the nest cavities
and remainedthere for the night. The rain had stoppedby the following
morning,and no martinswereseenat the nestboxesagain that season.
As aerial insect abundancedecreasesduring rainfall (McClure 1938,
Lewis 1950), I concludedthat during rainy periods Purple Martins
would spend more time either away from the nest searchingfor food,
or sitting inside the nest boxes waiting for clear weather. In either
case a decreasein ED activity would result. Rainfall often coincides
with a drop in temperature.Youngernestlingsthat have not yet attained
homoiothermymay then have a reducedneed for food and/or a greater
needfor broodingby adults.
Widman (Allen and Nice 1952) noted that the rate at which 16
pairs of martins fed nestlingsdropped from an hourly averageof 14.9
per pair in clear weather to between 7.4 and 8.2 per pair during light
rain. Trips increasedto a mean of 28.7 per pair during the hour after
the rain ceased. Reduction of avian activity during rainy periods was
also reportedfor other aerial insect feedersby severalauthors (Moreau
1939, Purchon1948, Koskimies1950, Lack and Lack 1951).
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INFLUENCE OF TEiViPERATI3RE UPON' ED

Arrival, pair bond stage
Temperature
oF

Mean ED
activity

Sample
size

35-39
40-45

7.8
14.4

7
26

46-5O
51-55
56-60
61-65
66-70
71-75

17.1
14.1
11.4

25
37
19

11.8
16.4

8
9

Mean throughout
stage
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Postbreedingstage
Mean ED
activity

Sample
size

12.5
14.7

11
8

13.8
9.3
8.3

26
27
17

4.8

3

11.2

TEMPERATURE

The influenceof air temperaturenear the groundupon the abundance
of aerial arthropods,which form the major food of Purple Martins
(Spice1972), is well documented
in the literature (e.g. Hardy and Milne
1938, Glick 1957). A comparisonof ED activity and mean temperature
during the arrival and pair bond formationstagesshowedno significant
correlation(samplesize22), but on the oneday with a very low temperature of 37øF the meanED activity was 7.8, well below the overallmean
of 13.8 for this stage (Table 2).
Significantcorrelationswere demonstrated
betweenthe mean temperature and ED activity during the nest completionand egg-layingstages
(Table 3). These correlationsindicate that when insectsare abundant
duringwarm weather,martinswereable to gathersufficientfoodrapidly,
allowingmoretime for other activitiessuchas defendingthe nest. During
cooler weather, birds spent more time gathering food, resulting in decreasedED activity.
No correlation existed between mean temperature and activity in the

nestlingstage(N -- 14), but ED activity wasbelowthe expectedvalue
on the 4 days when the temperaturefell below 55øF. On 21 July 1966,
whenthe mean temperaturewas 50øF, ED activity was 9.6 pointsbelow
the calculatedmean for activity of adults with nestlings. A correlation
between ED activity and temperature could be demonstratedif additional activity data were collectedat theselower temperatures.
Data for the postbreedingstage activity showeda significantnegative
correlation with temperature (Table 3). Direct observationsof the
birds during this period confirmedtheseresults. Table 2 illustratesthe
reductionof ED activity in the postbreedingstageas the mean tempera-
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3

ACTIVITIES WIT•

VARIOUS FACTORS
Confidence
limtis

Stageof breeding
cycle

Factor

SampleCorrelation
size coeffident

95%

99%

Nest completion
Egg-laying
Postbreeding
Incubation
Nestling
Nest completion

Temperature
Temperature
Temperature
Sky opacity
Sky opacity
Wind velocity

16
19
20
39
19
12

0.71•
0.57•
--0.71 '•
--0.522
--0.48 •
--0.59 •

___0.54 +--0.71
+-0.49 +-0.64
+-0.48 ___0.63
_+_0.33+-0.43
+-0.49 --4-_0.64
+-0.65 --4-_0.88

Nestling
Nestling
Egg-laying

Wind velocity
Relativehumidity
Fallingbarometricpressure

12
12

--0.63 •
--0.60 x
•.872

___0.65+__0.88
+-0.65 +-0.88
___0.98 __3

Nestling

Risingbarometricpressure

7
5

•-0.992

__3

__3

Significant at 5% level.
Significant at 1% level.
Sample size too small for calculation.

ture roseabove60øF, and particularlyabove70øF. When foodis abundant during the nestlingstage, adults easily meet the broodsfood requirements.When food is scarce,the frequencyof trips to and from
the nestdecreaseas adultsremainaway seekingfood.
Martins appearedto defend the nest cavity during the postbreeding
stage more often on coolerdays than on warm days. I suggestthat
thesebirdsare thenhyperphagic
in association
with physiological
preparationsfor migrationand they feed activelyduringwarm weatherbecause
numerousinsectsare flying; when the temperaturesare lower and few
flying insectsare available,the birdsspendmoretime at nestboxesand
show territorial behaviorin responseto fall recrudescence
of the gonads
(Finlay 1971b).
Severalauthorshave reportedreducedactivity by birds on cold days.
Jacobs (1903) stated several martins will crowd into one nest during
cold weather,presumablyto conserveheat. Koskimies(1950) found
that temperature controlled the time of departure of Common Swifts

(Apus apus) from their nest in the morning. Similarly, cold days inhibitedTree Swallows(Iridoprocnebicolor) from buildingnests(Paynter
1954).

Becausetemperatureapparentlyhas someinfluenceon ED activity, I
tested for a correlationbetween mean monthly temperaturesand different

stagesin the breedingcycleat the northernlimits of the breedingrange.
Table 4 illustrates the temperature means for the Edmonton area. The

May temperaturesare below the 55øF thresholdvalue at which the
aerial abundanceof insectsis significantlydecreased(Glick 1939) and
near the lower end of a zone of transition between 50ø and 58øF, below
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4

AT ED3/iONTON AND •*RO2Vi1956--66 •N T•tE

RUP.•L SURROUNDINGSFOR MAY TO AUGUST INCLUSIVE•

Temperature (øF)
Month

May
June
July
August

Edmonton

52.1
57.8
63.1
60

Rural

50.9
56.4
61.6
58.6

Data from federal meteorologicalrecords.

which insect activity decreased(Wellington 1945). When martins arrive in early to mid-May, temperatureswill allow some insectsto be
active and hence provide them food. In June temperaturesare above
the 55øF thresholdand within the upper limits of the zone of transition.
Enough food is probably then available to allow martins to participate
in nest building, egg-laying,and incubation. Later, during July, the
mean temperaturesare at high enough levels to assure that aerial
insectswill be plentiful. Martins in the Edmontonarea hatch in July
(Finlay 1971a) and adults presumablyencounterthe greatestnumber
of aerial insectsat this time. Thereforeinsectabundanceprobablydoes
not limit this bird at the northern edge of its breedingrange during
June or July.
Sieur O•'ACXT•r

Insects are stimulated to greater activity as light intensity increases
up to a certain level (Barr et al. 1960, Minar 1962). Because rain
and/or low temperaturesalso occurredon very dull days, correlations
of ED activity with sky opacity are probably coincidental.Sky opacity

was found significantlycorrelatedwith ED activity only during the incubation(r = -0.52) and nestling(r = -0.48) stages(Table 3). During
the nestlingstage,ED activity increasedon clearor partly cloudydays
that coincidedwith warm summer temperatures. On these days more
insectsare flying, the birds can feed more efficientlyand return to the
nest box relatively quickly, and more activity in and out of the nest
boxesoccurs. On dull days, which are usually cooler,less food is available and ED activity is lower. Also femalesmay spendmore time incubatingeggsor broodingyoung,thus further reducingED activity.
The automaticallyrecordedED data togetherwith my direct observations confirmed that martins left the nest in the morning during the
period of civil twilight. On clear days they departed earlier than they
did on dull days. This agreeswith reportsof other workerswho found
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the start of morningbird activity positively related to light intensity
(e.g. Scheer1952, Leopoldand Eyon 1961, Davis 1963, Schoennagel
1963).
WIND VELOCITY

Wind velocities
greatlyinfluenceaerialinsectabundance.The greatest
numberof insectsappear to be aloft at wind velocitiesbetween5 and 6

mph (Glick 1939, Freeman1945). Aerial insectnumbersare reduced
when wind velocity exceeds6 mph, and particularlyabove 10 mph
(Lewis1950,Glick1957,Williams1961).
Significantnegativecorrelationswere shownbetweenwind velocity
and ED activityin the nestling(r • -0.63) and nestcompletion(r ----0.60) stages(Table3). I plottedwindvelocitydataagainstED activity
in the nestlingstageand notedthat windvelocities
below6 mph do not
appearto influenceED activity directly then, but ED activity rapidly
declinedas wind velocitiesincreasedto 10 mph and the one day with a
16 mph wind had a substantiallyreducedED activity. I saw no martins
this day and presumedthey wereeitherrestingor foraging.
ED activity during the incubation stage was not significantly influencedby wind, exceptthat it decreasednoticeablyon the few days
whenwind velocitiesexceeded13 mph, whichsuggests
a possiblenegative correlationbetweenED activity and high wind velocities.
The decreasein ED activity as wind velocitiesincreasedindicates
that the birds were having difficulty obtaining food. During the nest
completionstage, the amount of time available for nest defensewould
be reducedwhen food was hard to get, in turn reducingED activity.
Lack and Lack (1951) reported similar decreasesin activity at the
nestwith high wind velocity.
i•LATIVE

HUMmITY

In the present study the only significantcorrelationof ED activity
with relative humidity (r -----0.60) occurredin the nestlingstage (Table
3). Mean relative humidity during this stagerangedfrom 55% to 73%.
My data suggestthat incubationwas the only other stage with any

possibledirect relationshipbetweenactivity and relative humidity. ED
activity in this stagetendedto decreaseabove 65% relative humidity,
but no relationshipwasapparentbelowthislevel.
Lewis (1950) summarizedthe limited literature on the influence of
humidityupon the activity of aerial insects.Glick (1939, 1955) found
no relationshipbetweenthe number of insectsin the upper air and
relative hmnidity, whereasHardy and Milne (1938) reportedaerial in-
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sectnumbersdecreased
as the relative humidity rosefrom 37% to 73%.
Freeman (1945) found a similar reduction in insect numbersbetween
65% and 73%. A few workershave noted a slight positiveor negative
correlationbetween humidity and bird activity (Elliot 1932, Prince
et al. 1965, Verner 1965), but in generalornithologicalliterature makes
little mention of relative humidity. The reduction in martin activity
with increasedhumidity could be causedby a reduced insect supply.
The morningswith high relative humidity usually coincidedwith cool
temperatures,overcast sky, and some rain, and consequentlythe influenceof relative humidity upon martins may be coincidentalrather
than casual,or elsea secondordereffect.
BAROMETRIC PRESSURE

No significant correlation between barometric pressure per se and
ED activity was found during any of the stagesin the breedingcycle,
but highly significantcorrelationcoefficientsbetweenbarometricpressure
change and ED activity were found in the egg-layingand nestling
stages(Table 3). Correlationbetweenfailing pressureand ED activity

duringthe egg-layingstagemay be explainedby the existence
of similar
weatherconditionson the 7 days whenpressurewas falling. Otherwise
no correlationshouldbe expectedduring this stage. A negativecorrelation betweenrising barometricpressureand ED activity during the
nestlingstageis explainedby the fact that a rising pressureat Edmontonis generallyaccompanied
by strongwinds which, noted earlier,
reduced insect aerial numbers.

Entomologistsgenerallyagree that a changein barometricpressure
affectsinsectactivity, and falling pressureparticularly stimulatesgreater
flight activity. Some authorsnoted a relationshipbetweenbarometric
pressureper se and insectactivity (Lewis 1950, Edwards1961), whereas
othersreportedno suchrelationship(Hardy and Milne 1938).
INTERACTION OF WEATHER FACTORS

Becausemeteorologicalfactors do not act independentlyof each other,
I considered it desirable to examine the influence

of combinations

of

these factors, temperature,wind velocity, sky opacity, and relative
humidity. When analyzedin combinationwith eachof the other factors,
barometric pressureper $½appeared to have little or no influence upon
ED activity in the nestlingstage, and hence other stageswere not examined. The influenceof barometricpressurechangewas not studied
in combinationwith other parametersbecauseof insufficientdata. Hence
barometricpressurewas not consideredfurther in the multiple analysis.
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Analysesof pairs of factorsindicatedthat sky opacity had the greatest
influence on ED activity and relative humidity the least. Analysesof
various combinationsof paired meteorologicalfactors showedgreatest
influenceduringnest completionand postbreeding
stagesand least effect
during arrival, laying, and incubationstages. At all stagestemperature
and sky opacity combinedshowedthe greatestimpact on activity.
An analysisof the three most influential factors combined--temperature, sky opacity, and wind velocity--showedthat ED activity was in-

fluencedmore by thesefactorsduring the nest completionstage than
it was during the other stages. Influence on the other stagesby these
three factorsin combinationwas about equal.
In summarytheseanalysesindicated that days with low temperature,
high sky opacity, wind velocity above 6.5 mph, and high relative humidity resultedin the least ED activity. The greatest ED activity
occurredwhen there was low sky opacity, wind velocity below 6.5 mph,
temperatures
above59øF, and relativehumiditybelow 65%.
Meteorologicalfactors in combinationdid not appear to influence
ED activity substantiallyin the arrival, nest defense,and pair bond
formationstage. The drive to locate, defend, and retain a nest cavity
appearedto overridethe influenceof weather (barring extremes). Each
of four male martins collectedduring this stage had a thick layer of
fat that could be used as a reserve energy supply. Hence they would
need to spendless time feedingwhile they searchedfor, and later defended,a cavity.
Meteorologicalconditionsin combinationhad their greatestinfluence
on ED activity during the nest completion stage, a transition stage
betweennest building and egg-laying. Apparently the drive to carry
nestingmaterial has been satisfied,but as yet the cavity containsno
eggsor young. During clear, warm, calm weather,sufficientfood may
be gatheredrapidly, leaving more time for nest defense,courtship,and
copulation activity, with a resultant increasein ED activity. During
dull, cool, windy weather martins spend relatively more time hawking
insects,and lessdefendingthe nest site, thus reducingED activity.
ED activity during the incubation stage did not appear to be significantly influencedby combinedweather factors. I assumedthis was
becauseof the female'sestablishmentof a regular pattern of incubation
sessionsand recesses.This pattern changedonly during extremely inclement weather, which forced the birds into a prolongedsearch for
food. During 3 days of almost continuousrain and cool temperatures
in 1965, someincubatingfemalesleft the nest for long periodsof time,
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presumablyto hunt food. While the martins were away, House Sparrows
(Passerdomesticus)entered the nestsand destroyedsomeclutches.
During the nestlingstage, the influenceof combinedweather factors
on ED activity was not so great as during the nestlingand postbreeding
stages.Parentalbirds are morelikely to have a negativeenergybalance
during this stagethan at any other time, becausethey must feed both
themselvesand their nestlings.Nestlingsare fed at a greater rate on
warm, clear, calm days when aerial insectsare plentiful than they are
on coot,dull, windy days when fewer insectsare flying.
Weather factor analysesshowedthat high ED activity during the
postbreedingstageusuallyoccurredon days when the temperaturewas

low, the sky was overcast,and the wind velocitywas high, as opposed
to lower activity under oppositeconditions.On days of fair weather,
martins are stimulatedto feed away from nest sites; whereason poor
days, birds defend the nest site and/or spend more time in the nest
(Finlay 1971a). These same factors have the oppositeeffect on ED
activitywhentheyoccurduringthenestlingstage.
Temperature and sky opacity together were the most influential
weather factors. An analysesof these paired factors indicated that
temperatures
below53øF substantiallyreducedED activity. If the mean
temperature during the critical 30-day period required for nestling de-

velopmentis above55øF, martinsprobablywill reproducesuccessfully.
If not a colonymay survivefor a few years,but with low reproductivity
successand no immigration,it will eventuallydisappear. ED activity
on a day with clear to a half-overcastsky was usuallygreaterthan on a
completelyovercastday.
Wind velocity in combinationwith the other factors appearedto have
lessinfluenceon ED activity than temperatureand sky opacity. A wind
velocity above 6.5 mph usually causeda reductionof ED activity. If
wind velocities continually exceed 10 mph during the 30-day critical

nestlingperiod, the adults would have difficulty obtaining sufficient
food for the young. Wind in the prairie parklands of the Edmonton
areaseldomblowssteadilyat suchhigh velocities.
Relative humidity combined with the other weather factors was the
least influential factor affectingED activity. Humidity above 63% appeared to cause a slight reduction of ED activity, but as mentioned
earlier,higherrelativehumiditiesusuallyoccurredon overcast,cool days
and after somerainfall, all conditionsthat reduceED activity.
The influenceof weather on the size of animal populationshas been
discussed
at lengthin the literature. Birch (1957: 203) states"weather
is a component of the environment of animals which effectively determinesthe limits to distribution and the abundanceof some species.
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Short term and long term changesin weather determine short term and
long term changesin distribution and abundance." This view is contrary to the density dependentconcept,which supposesthat populations
increasewhen densitiesare relatively low and stop growingor decrease
when densitiesare high. Nicholson (1957), taking a more realistic ap-

proach,statedthat the densityof a populationis not governedby biotic
and abiotic factors per se but by such attributes of these elementsas
availability, accessibility,and intensity. Furthermorehe stated that inherent in all populationsis the ability to adjust to great changesin their
environments.Purple Martin populationsdo fluctuate (Mayfield 1969).
Local populationsmay be reducedradicallyby long spellsof bad weather,
as in New England (Forbush 1904). Adverseweatherof short duration
affects ED activity of Purple Martins but not overall production (Finlay 1971a). It appearsthat either productivityof the Edmontonbirds
or emigrationto Edmonton from elsewherehas been sufficient to increase
the size of the population from probably fewer than 10 pairs in 1946
to an estimated2000 pairs 20 years later (pers. observ.). Short spells
of bad weather,as in 1965, did not greatly affect the population.
One of the chief factors that probably limits the expansionof the
population of Purple Martins at Edmonton is the availability of nest
sites. Exceptfor a major catastrophesuchas extremebad weather,aerial
insectsshould be plentiful enough to support many more martins than
now summer here.
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A study of the influenceof several meteorologicalfactors, rainfall,
temperature,sky opacity, wind velocity, relative humidity, and barometric pressureon nest entranceand departureactivity (ED activity) of
Purple Martins during sevenstagesof the breedingcycle was undertaken
near Edmonton,Albertain 1965and 1966.
The various weather factors influencing martin ED activity act indirectly through their direct effects on the availability of aerial insects.
Rain lasting3 or morehourssubstantiallyreducedED activity. Temperatures below 55øF appeared most influential on ED activity. Tempera-
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tures above approximately59øF had little influenceexceptin the nestling
stage when more food was brought to the young. During most of the
breedingcycle martin activity was greater on a clear to partly cloudy
day than on a dull day. When wind velocitiesreached 6.5 mph and
aboveor whenrelativehumiditieswereabove65%, ED activity decreased.
Barometricpressureper se and changesin barometricpressurehad little
influenceon ED activity. Sky opacity influencedED activity only in

the incubationand nestlingstages.Clear daysusuallywere fairly warm
with low wind velocities,both conditionsthat bring more insectactivity.
Weather conditionsinfluenced ED activity most during the nest completion stage and least during the incubationstage. Weather conditions
during the breedingseasondo not appear to be limiting productivity
of Purple Martins in the Edmontonarea.
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