VOCALIZATIONS
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VOCALIZATIONS
are a conspicuous
and complexaspectof the behavior
of chickadees(Parus). While territorial advertizingsongtendsto be the

mostcomplexand widelyrecognized
vocalizationof mostpasserines,
the
best known vocalization of all the chickadees is the familiar

"chickadee-

dee,"not an advertizingsongbut a locativenote. The BorealChickadee
(Parus hudsonicus)
is of particularinterestbecauseof conflictingreports
in the literature of the occurrenceof a musical song (see Bent 1946).
The present study of the vocalizationsof the Boreal Chickadee was

carriedout in AlgonquinProvincialPark, NipissingDistrict, Ontario.
METt[ODS

The Boreal Chickadee is known primarily as a bird of black spruce-balsamfir
(Picea mariana-Abiesbalsamea)associations
and these are the major arboreal componentsof its habitat in AlgonquinPark, but with considerableinterspersionof
white spruce (Picea glauca), trembling aspen (Populus tremuloides),and white
birch (Betula papyri/era). Black-cappedChickadees(Parus atricapillus)were present
on the study area, but no interactionbetweenthe two specieswas noted.
Recordingsof vocalizationswere made with a Uher 4000-L tape recorder and a
Uher M 537 microphone mounted in a Dan Gibson professional model parabola.
All recordingswere made at 7• inches per sec and analyzed with the aid of a Kay

Electric Company SonarGraphmodel 6061B. The band filter widths of this model
are 45 hz for the narrow

band and 300 hz for the wide band.

Both

wide and

narrow band spectrograms,some made at •/• or • speed, were used in analysis
of the structure of calls. On all spectrogramsall burns clearly separatedfrom other
burns are designated syllables. On spectrogramsof the musical call segments are
groups of syllables, the entirety of which is repeated in the same sequence.
Observationsof behavior associatedwith vocalizationswere made primarily in the
spring and summer of 1971 and 1972 (27 April to 30 July 1971; 12 April to 29
July 1972), but a few observations were made in the intervening winter.
RESULTS

"Chickadee" call and variations.--This call is given by both sexes

throughoutthe year. It is a fairly complexcall (Fig. 1A) consisting
of
a variablystructured"chicka"and a fairly constant"dee." The "chicka"
part of the call usually appearson spectrograms
as a seriesof one to
four upwardpointingchevronsrangingin shapefrom wide and quite
flat-toppedto narrow and pointed with extendedtails on the leading
and/or trailingedge. "Chit" callsand "seep"calls (seebelow) are also
frequentlyincorporatedinto or form the wholeof the "chicka"part of
the call. The physicalstructureof the "dee" part of the call is difficult
451

The Auk 93: 451-463. July 1976

452

MARGARET
A. McLAm•

[Auk, Vol. 93

Khz

8.06.0-

4,02.0-

2'.0 sec.
Khz

6ø0-

4.02.0-

t
0.5

1.0

1,5

2:6sec.

LO

1.5

2.0 sec.

Khz

6.0'

0.5

Fig. 1. A, "chickadee"call; B, separated"chickadee"call; C, hiss.

to determine. The seriesof bands appearsto be harmonics,but the

apparentpreciseharmonicrelationship
is not exactacrossall bands.
Evidenceof this is seenon Fig. IA at the beginningof the first "dee."
The bandsat 3.0 and 4.0 Khz are clearlychangingfrequencyin opposite
directionsat the onset. This is probablythe result of the simultaneous
emissionof two fundamentalfrequencies
each havingits own seriesof
overtones.

The "chickadee"call may be heard any time that a bird is perched,
but was heardonly twice from a bird in flight. This call has several
variationsthat gradeinto one another,but at leasttwo can sometimes

be distinguished
by ear from the generalcall noteof an undisturbed
bird. One of thesevariationsis the separated"chickadee"call. When

thistype of call is givenat full intensity,the emphasis
is on the "dee"
portionof the call and the entirecall has a singsong
rhythm that is
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probablythe resultof the completeseparationof the "chicka"and "dee"
portionsof the call (Fig. lB). Another variation that is regularly distinguishableis the partial "chickadee" call. This is an abbreviated
"chickadee"call consistingof, at most, two syllablesin the "chicka"
portionand a "dee" about half as long as the shortest"dee" in a full
"chickadee"

call.

The generalcall note is a locatingnote given by membersof a flock
or pair when separated. In the latter case, it may be given by birds
that have wanderedapart while foraging,and also by a male calling a
female away from a hole she is excavating. This usually occursearly
in the spring. Later in the seasonthe male generally stays near the hole
or helps the female excavate. In the event that he does wander off, he

often gives"chickadee"calls; but althoughthe female frequentlyreplies
with the same note, she rarely followshim.
The general call note "chickadee"and the partial "chickadee" are
given by the male arriving at the nest while the female is incubating
or brooding. In this instancethe calls are given very quietly and the
female respondsby comingat least to the entranceof the hole, if not
by flying out. Occasionallyshe doesnot respondand the male goesinto
the nest,but not without considerablehesitationand repeated"chickadee,"
partial "chickadee," or "seep" calls. On 2 of 171 occasionsthe male
flew off when the female did not emerge.
A female leaving the nest spontaneouslyoften gives the "chickadee"
call. If she contactsthe male she ceasesto call. "Chickadee" calls may
also be given by either sex when the male calls the female, but at all
sevennestsobserved,"chickadee"calls were heard more frequently after
a spontaneously
terminatedthan after a male terminatedattentiveperiod
(P < 0.05 sign test, two-tailed).
The use of the "chickadee" call as a distant contact note has also been

reported in other Parus species.Odum (1942) noted that whenevera
flock or pair of Black-cappedChickadeesbecamescattered,an outburst
of "chickadeeing"would reassembleit. Brewer (1961) states that this
call also has a locating function in the Carolina Chickadee (P. catolinensis). The use of a contact call to announce the male's arrival at the
nest contrasts with the use of a soft or modified

version of the territorial

advertisingsongin intrapair communicationat the nest in many species.
No

calls that

the Boreal

Chickadee

uses in territorial

defense are used

in this context.

The other major groupof "chickadee"calls, the separated"chickadee"
calls,seemsto correspondto the scoldcall of the Black-cappedChickadee
(Odum 1942) and are used in contextsinvolving other species. It was
heard from birds that had just been supplanted from a potential nest
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site by another speciesand from birds whosenest and/or young were
being disturbedor could have been disturbedby a potential predator.
The use of this call in scoldingpredatorsnear the nest resemblesmobbing behavior of other passefinespeciesin the presenceof hawks and
owls. The function of suchbehavior in this speciesmay be to distract
the predator so that it does not notice the nest hole, a hypothesissupported by the parents' tendency to increasetheir scoldingas the young
grow old enoughto be heard outsidethe nest.
Althoughthe structuralcomplexityof the "chickadee"call suggests
the
possibilityof its use in individual recognition,limited evidencesuggests
that it is not so used. Twice when the "chickadee" calls of a female

wereplayedin the territoryof her mate,the maleresponded
with musical
and trilled calls (see below) as he would to an intruding male. This is
not entirely surprisingwhen the functionof the call is considered.As a
location call it is primarily important during the 9 months between
breedingseasons
whenindividualidentificationat a distancemay not be
very important. Black-cappedChickadees (Odum 1942, Hamerstrom
1942, Hartzler 1970), CarolinaChickadees(Dixon 1963), and Mountain
Chickadees(P. gambeli) (Dixon 1965) all recognizetheir conspecifics
individually and form dominancehierarchieswithin the flock. Boreal
Chickadeesprobably do likewise,but as the birds do apparently recognize each other all the time and they do not call constantly,the clues
seem to be visual rather than auditory.
Musical and trilled calls.-•These two calls are undoubtedlythose referredto by Townsendand Allen (1907) and Allen (1910). Theseauthors
referred to the calls as musical"songs"but, as will be discussed,neither
one can be considereda true territorial advertisingsong. The calls are
discussedtogether as they are very similar in context and frequency of
occurrence.Both are aggressivecalls given only by males and may be
uttered in tandem, i,e. a musical call following a trilled call with no
longer an interval than occursbetween the syllables of a single call.
Further study is neededto determinewhat precisedifferencesexist in
these calls' contexts

and functions.

The musicalcall (Fig. 2A) consistsof repeatedsegments
in each of
which the syllablesare identicalor almostso. The numberof segments
in recordedcalls varied from two to eight, the mode being four. The
trilled call (Figs. 2C and 2D) always consistsof two distinct parts--a
fairly musicalseriesof introductorynotesfollowedby a seriesof staccato
notes. The introductory segmenthas five to eight syllables that are
generallydifferent from the syllablesof the musicalcall althoughsome
birds have a slight overlap. The secondpart of the call consistsof a
variable number of short notes with two frequencydirection changes--
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Fig. 2. A, musical call; B, rapid musical call; C, trilled call; D, trilled call (illustrated twice to show variation in the introductory syllables).

down-up-down. The initial downsweepencompassesa range of 6 Khz
while the terminal up-down coversonly 2 Khz.

The frequencyof occurrenceof musicaland trilled calls increasesas
spring approachesand reachesa peak immediatelybefore flock disintegration. The calls are given during chasing and supplanting attacks
within the flock, but are also given while no actual conflict is occurring,
perhapsas an expressionof the generalaggressiveness
of malesin early
spring. I have seen the Black-cappedChickadeebehave similarly in
spring,givingan aggressive
call while not actuallysupplantingor chasing
another bird.

Once a pair has separatedfrom the flock, the calls are given rarely
except when other Boreal Chickadeesare encountered. One or both were
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heardin 19 of 20 suchencounters
(P < 0.001, X2), and it is apparently
through a series of such encounters that territorial boundaries are established.

Territoriesare well-established
by the beginningof nestingand these
calls are rarely heard again until after the youngfledge,when their
frequency
increases
markedly.After the first postfledging
weekwhen
bothparentsfeedtheyoungfrequently,
therateof feedingdecreases
and
themalebecomes
moreaggressive
towardthe young.In 22 of 24 chasing
or supplanting
attacksby maleson juveniles,the malesgaveoneor the
otherof the musicaland trilled calls (P < 0.001,X2). In threecasesan
adultmalegaveoneof the two whena juveniletried to supplanthim.
In all three casesthe juvenilewas unsuccessful.
The malealsogavethe musicalcallduring3 of 16 copulation
sequences
observed.

Juvenilesgive both of thesecalls within 3 weeksafter leaving the
nest. Althoughthey are initially somewhatwarbledand unclear,they
are easilyrecognizable
and by 3 to 4 weeksafter fledgingare indistinguishablefrom adult calls.

Neitherof thesecallsseemsto be analogous
to otherpasserine
songs.
Althoughbothcallsaremostcommon
in spring,theirfrequency
decreases
markedlyas soonas the birds begin to establishterritoriesand neither

is usedduringtheinconspicuous
patrollingbehaviorof thisspecies,
unless
a conspecific
is encountered.Nor are they usedto attract a mate to the
territoryas pair formationoccursbeforeflock disintegration.
The "phoebe"whistle of the Black-cappedChickadee,while serving
in territorial announcement,
is not indicativeof aggressive
tendencieson
the part of the caller. Rather it has a beckoningfunction (Dixon and
Stefanski 1970). As such the male usesit as he approachesthe nest
when the femaleis either incubatingor brooding. Neither the musical
nor trilled call was ever heard in this context,nor are they used to
announceterritory, but only to defend it (see McLaren (1975) for a
further discussion
of territorial defense). Dixon and Stefanski (1970)
imply that both sexesof the Black-cappedChickadeegive the fighting
call, used once contact has been establishedin territorial encounters.
Smith's (1972) "click-rasp"of the Carolina Chickadeeis also given by
both sexesin territorial disputes. The musical and trilled calls were not
heard from female Boreal Chickadees.

Rapid musical call.--This call is closelyrelated to the musical and
trilled calls, and again it was heard only from males. In the field it
givesthe impressionof a time-compressed
musicalcall, but spectrograms
(Fig. 2B) show the syllablesto be a mixture of thosein musicalcalls
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Fig. 3. A, female beggingcall; 13,stutter call; C, male solicitationcall; D, female
solicitation

call.

and those in the first part of trilled calls. The syllables are closer to-

gether than thoseof either musicalor trilled calls.
This call is heard quite frequently in early spring before flock disintegration, along with musical and trilled calls, but it was not used
in any chasesor supplants.It was alsogiven by the male while mounted
in 4 of the 16 copulationsequencesseen.
Stutter calL--This call was heard only infrequently but was given by
both male and female. Fig. 3B showsan exampleof one of thesecalls.
(The horizontal bar acrossthis figure is the song of a White-throated
Sparrow(Zonotrichiaalbicollis)in the background.)The physicalstructure of the call is quite simple. Each separatesoundaudibleto the human
ear is in reglity a double unit consistingof two syllables0.02 sec apart.
Both drop in frequencyfrom 7.5 to 2.5 Khz within 0.01 sec.
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The stutter call is typical of close-quartersaggressivesituationsand,
exclusiveof its use during copulation(see below), was heard in no other
context. The call was heard most often from an adult leaving the nest
hole after feedingthe young and finding the entranceblockedby its mate.
As soonas the call was given the bird (either sex) enteringbackedout
and the other exited. The call was also heard three times during supplanting attacks. On all three occasionsthe attack seemedto be concernedwith food, the supplantertaking over the perch on, for example,

a bunchof cones.Finally, this call wasalsoheard,apparentlyfrom the
male, in 3 of the 16 copulations
observed.The call was given immediately prior to dismounting. The use of this call and also the musical

and rapid musicalcalls during coltionsuggestthat aggression
is an important componentof copulationin this species(McLaren 1975).
Solicitationcalls.--Both male and female Boreal Chickadeesgive calls
solicitingcopulation(Figs. 3C and 3D). These figures are not directly

comparableas the femalecall was analyzedat half speed,which doubled
the call length and halvedits frequency.
Solicitationcalls, whetherleadingto copulationor not, are most commonbetweenthe beginningof cavity excavatingbehaviorand egg-laying.
Solicitationand occasionally
copulationoccuragainafter the youngfledge,
but no eggswere found after theselater copulations.
A bout of solicitationcalls may be initiated by either sex. The male
was not heard to give solicitationcalls after initiation of the bout by the
female,while the femaledid give solicitationcallsafter initiationby the
male. Dixon et al. (1970') noted that either sex may initiate solicitation
in the Black-cappedChickadee,while the male initiated the bout in the
Mountain

Chickadee.

Beggingcalls.--Beggingcalls are given by femalesduring the prenestingand incubationperiod and by juveniles. Juvenilecalls are not
audibleoutsidethe nest beforethe 15th day after hatching,although
they may be given somewhatearlier.
The initiation of beggingbehavior in the female Boreal Chickadeeis
more or less coincidentwith the beginningof cavity excavating. From
this time until after the eggshatch it is rare to see a female and male
togetherwithout the female begging. The function of beggingin the
adult female is discussedelsewhere(McLaren 1975).
AlthoughOdum (1942) mentionsa "high pitchedeeee" from newly
hatched and very young Black-cappedChickadees,the call shown in
Fig. 4A, typical of older nestlingsand newly fledgedyoung, was the
first call heard from Boreal Chickadeechicks. Nestlingsmay give soft
calls periodicallywhen neither parent is present, but the calls become
louder and more young call when an adult enters the nest or is visible to
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Fig. 4. A, juvenile beggingcall; B, older juvenile beggingcall; C, "seep"call;
D, squeal; E, "chit" call.

the young through the entrance. On several occasionsthis sudden in-

tensificationof beggingseemedto encourage
the male, who was hesitating outsidethe hole,to enterimmediately.No effect was apparent
on the female,as sheseldomhesitatedbeforegoinginto the nest.
After fiedging,vigorous
begging
callsare accompanied
by wingfluttering.The samepatternof callingis still apparent.Oneor moreyoung
call occasionally,
andthesebecome
louderandmoreyoungcall whenan

adultapproaches.
In thiscasethe intensification
of callingseems
to be
a resultof socialfacilitation,as the fledglingbeingapproached
begs
moreloudlyfirst, followedby the othersthat may be spreadout in the
nearby trees.

A change
in thestructure
andsoundof thejuvenilebegging
calloccurs
on about the $th day after fledging (Fig. 4B). These later calls are
distinctlylouderand their development
accompanies
the development
of
facileflight. The wingflutteringand patternof callingremainthe same
as before,and for a weekor moreboth typesof callsmay be heard.
After this only the latter call is heardand begginggenerallydecreases
in frequencyand intensity.

SqueaL--The
squeal(Fig. 4D), equivalent
to the distress
callof many
authors(see Thorpe 1961), is given when the bird is under restraint.

Thoughadultsdo give the call whenhandled(Stefanski1969) only
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juvenileswere heard to use it in this study. While still in the nest
they gave it when I removedthem for banding. The adults responded
by flying rapidly back and forth acrossthe nestarea while givingloud
separated"chickadee"calls, series"seep" calls, and "chit" calls (see
below). Squealsmay be givenin a continuous,
repetitivemanneror at
irregularintervalsduringthe periodof restraint.
Seepcall.•This call is the mostcommonlyheardof all the callsof
the Boreal Chickadeeand corresponds
to the contactcalls of Black-

cappedand CarolinaChickadees
(Odum 1942, Brewer1961). It is a
structurallysimplecall (Fig. 4C) that both sexesgive throughoutthe
year.

It is given mostoften by membersof a flock or pair feedingin close
proximity, and much less frequentlyby singlebirds. This call is also
the one most commonlyused by males approachinga nest where the
female is incubatingor brooding. The female respondsas she does to
"chickadee"or partial "chickadee" calls.
Sharp"seep"calL--No recording
of thiscall suitablefor a spectrogram
wasobtained,but it soundsvery like the "seep"call, exceptthat it is
louderand about five are givenin an unbrokensequence.
The call seemsto be equivalentto Odum's (1942) warning call and
is given whenevera large bird flies overhead. Hawks were not common
in the vicinity, but CommonRavens (Corvuscorax) and CommonCrows
(C. brachyrhynchos)
frequentlyelicitedthis response,
while Gray Jays
(Perisoreuscanadensis),Brown Thrashers (Toxostomarufum), and
Common Grackles (Quiscalusquiscula) elicited a responseless frequently. Occasionallysmall birds such as the Ruby-crownedKinglet
(Reguluscalendula)or evenconspecifics
elicitedthesecalls,usuallyby
flying at high speedand landing suddenlyin a tree near a chickadee.
The CarolinaChickadeealso usedan apparentlysimilarcall (high "see"
(Smith 1972)) whendisturbedby both hawksoverheadand small birds,
includingconspecifics.
The responseof the flock or other memberof the pair to this call is
to fly immediatelyfor cover if exposed,and then to sit there motionless
and silent. Fledglingsimmediatelystop beggingwhen this call is given.
The amount of time spent still and silent was very short and little if
any crouching,as is seen in other Parus species(Hinde 1952), was
noted. The reasonfor theselimited responses
may be that the species
most often elicitingresponse,
while having the generalcharacteristics
of
aerialpredators(largebird flyingover), werequicklydistinguished
from
predatorsby detaileddifferencesin appearance.
Series"seep"call.---Thiscall soundssimilarto but is distinguishable
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from the sharp "seep" call. The call was heard in situationsof general
arousal such as territorial conflictsand fledging of the young. It was

always given in associationwith other calls, usually somevariation of
the "chickadee" call and/or "chit" calls.

ttiss.--This call (Fig. 1C) is used primarily in associationwith the
snakedisplay (Pickens1928) presentin all speciesof tits (Sibley 1955,
LiShrl1964) and is given when they are disturbedwithin a cavity. The
call is given by both male and female Boreal Chickadeeswhen trapped
in cavities as well as by feathered young, and was also heard on three
occasions from birds not in holes.

The visual componentof the display, fluttering of the wings and snapping of the bill, was seen only once when a 17-day-old nestling used it.
The call was heard on several other occasions when a bird was disturbed

in a cavity, but in none of thesecaseswas there enoughlight in the
cavity to see any associatedmovements.
Outside of cavitiesthe call was given by two different adults supplanting a Chestnut-sidedWarbler (Dendroica pensylvanica) and a
Magnolia Warbler (D. magnolia) respectively,when the warblers were
near newly fledgedchickadeeyoung. The call was also given by one
of a pair, both of which were simulating injured wings and leading a
chipmunk (Tamias striatus) away from their nest where the young were
giving begging calls. Pettingill (1937) described this injury-feigning

displaybut made no mentionof a vocalization. Odum (1941) described
an injury-feigning display of the Black-capped Chickadee also without
mention of a vocalization. Hinde (1952) describeda call given by the
Blue Tit (Parus caeruleus) during injury-feigning as similar but not
identical to that given in the snake display.
"Chit" call.--Both sexesgive "chit" calls very commonlythroughout
the year. They are used in a wide variety of situations and seem to
indicate a moderatestate of generalarousal. They may be given when
supplantinga conspecificor occasionallywhen supplanting a bird of
another species,during bouts of musicalor trilled calls (whether or not
an actual conflict is occurring), and periodicallybefore flight from one
tree to anotherduring foraging. The call is alsouttered upon the sudden
appearanceof another bird, and it may be given after the sharp "seep"

call when the latter is elicitedby a medium-sized
bird suchas a jay.
Odum (1942) describeda "chit" call for the Black-cappedChickadee
that served as a warning call against ground predators. If this is a
function of the Boreal Chickadee"chit" call, it is not at all obvious.
Though no groundpredatorswere observedin the immediatevicinity of
foraging chickadees,birds foraging on the ground in the open would
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occasionally
givea burstof two or threeof thesecallsand fly into a
tree. The othermembersof the flock may follow,but they frequently
seemedto ignore the call altogether.
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SUMMARY

The vocalizations
of the BorealChickadee
werestudiedin Algonquin
ProvincialPark, Ontario; 18 calls are describedin their behavioral
contextsand spectrogramsare presentedfor 15 of them. Possiblefunc-

tionsare suggested
in somecases.Two calls (the musicaland trilled
calls)previously
reported
to be rare (Bent1946)werefoundto be given
frequentlyduringcertainstagesof the reproductive
cycle.
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