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During the spring and sumner of 1956 ths aesting of

~
<~

tne Caztblrd (Dumsetella czrolinensis) was studied in Clin-

ton County, Mlcaigzn,

Male birds were first observed ca May &, and the fe-
males arrived not more than nine or ten days later.

Three songs o the male were discerned z2né some of
thelr uses determined. No females were hsard to sing.

Four categorlies of call notes were varlously used by both
sexes during ths time of the study. The calls of the young
vnlle 1n the nest were also recorded. The mzle vagins to
3ing shortly before sunrise and nas tasn reported to sing
at nizaht. Song cessation occurrad durlng the Tirst week of
August and no second song oeriod was obssrved.

Territories were immediately proclaimed througa sing-
ing by newly arrived males, and chase-singing clashes occur-
red between neighbors along tne territory boundaries. Th
male oi an e3tabllshed territory exnlbited both intraspe-
cific and interspecific defense throuzh distinctly senarable
benavior, anu botn sexes attacked non-avian intruders. The
territory was defended until completion of the second nest-
ing. The average size of 15 maximal territories was 3.1704
acres (0.315 vairs per acre). There was evidence oI the
existence of a small reserve of unmated males.

The only courtsnip display observed was the chase ove-
twean the male and femzale.

Both adults carried nest materials durling the searly

days of ouilding, but the female apparentily mzde the siie
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selection and finlshed the construction. Locations, dimen-
slons, and heights were determined for 24 nests, 2nd their
materials and manner of construction were analysed. Most
nests vere in brushy uplands, with woodland edze containing
the next largest numbar.

The clutch averaged .27 eggs. Egg laying began the
day after the nest had been completed, and an egg was laild
each morning untlil the clutch was completed.

Only the female incubated. Incubation time was 14
days for the first egg and 13 days for all the rest in ths
clutch. The incubation period was 13 days. Incubatlon did
not begin until at least the second egg was laid. Average
attentive and inattentive periods were deternined and tne
behavior of the 2dults around the nest was witnessed and
tabulated.

The female apparently contributed to the hatiching of
the egg by pecking at the shell. Both adults rid tne nest
of the egg shells by carrying them away or eating them.

Tne adults also ate the smaller bits of shell in the nest
and on the natval down of the nestlings.

On the <ay of hatchaing, the young weighed &.45 per
cant of the adjult weight and by fledging weighed T76.76 per
cent. Total length and the lengths of wing and tarsus were
taken daily.

The young svent an average of 10.47 days in the nest.
Brooding was dons entirely by the female. She brooded

53.86 per cent of ths observation time the first four days,
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26.80 per cent of the time the next four days, only .52
ver cent the next two, and not at all on the last two days.
The drop in brooding was a result of a decrease in the
length of each attentive period a2nd the rate of these »neri-
ods. Brooding fell into three pseriods during tne day. The
behavior of the adults was studied clossly throughout the
prooding veriod and tabulated.

Both sexes fed the young, but tha female did not fesed
more times than the male untll the last two days of nest
life. The average intsrval between feedings was 10.04
minutes. The feeding rate gensrally increased during the
first eight days and then remained the same for the last
four,

Facal sacs were elther eaten or carried away. Not un-
til the ninth day, however,-..sr: the excreta carried away
more often than .. ¢ eaten. If no fecal sac was volded
after feeding, the adult substituted some other behavlior
10.71 per cent of 211 post-feeding perliods as compared to
leaving immedlately 25.30 per cent of the time after feeding.

Only one brood was observed during normal departurs;
all other broods exploded from the nest whzn disturbed.
Five days after fledging was the latest that the young were
found in the immedlate vicinity of tne nest.

Saecond nests followed both successful and unsuccessful
first nestings, but at a different average elapsed time.
Tners was a change in the size and shape of the territory

with the second nest.
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Of the 23 nests under observation, ¢0.C7 ver cant
fledged at least one young. Predation was the major factor
in nest failure. No cases of parasitism by the Cowbird

(Molothrus ater) were found.

The dispersal of the young during the days following
fledping was studied. Flocking of the young and adults was
observed on tne study area after nesting, but fall departure

from the area was not observed.
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INTRODUCTION

Scope and Purpose of the Study
This study 1s a descriptive investigation of the Cat-

bird (Dumetella carolinensis) in southern Michigan from its

arrival in the spring to a period just prior to its devar-
ture in the fall with special emphasis on its behavior dur-
ing the time of nesting.

The Catolrd was chosen Ior study for three rezsons:

(1) the vwriter's existing interest in the species, (2) few
life-nistory type studies are to be found in the literature
on the Catblird in spite of the fact that 1t is known to
almost any school child, and (3) because of its wide range
in North America, 1t was hoped that there would be an oprror-
tunity to make some fleld studies on the species during a
tour of active duty with the United States Air Force that
was impending at the time the problem was chosen.

The approach 1s rather brozd, but it is felt that such
an appyroach provided a variety o experiences which might
prove valuable upon pursuing further investigations in orni-
thology.

The fleld work upon which this thesls is bosed was

carrled on during 195€ from March until late Serptember.

Methods of Study
From the last week in Marcn until the arrivel ol the
Catibird in May, reconnalgsance trips to select 2 suluctle

study area were made at least once a veeX to the general



[EB]

area in which 1t was noped the study could be cconductcd. A
total of 79 trips was made from May 1 to September 23 to ihwe
study are2 and involved 2 total of 345 nours and 51 minutes
in the field. Of this time 127 hours and 21 minutes were
spent 1n blinds observing the activity around tre nests.

Territories, those arezs defended by the nesting pelr,
were mapped out primarily by nlotting tne varlous song
serches of the male and tnen marklng thelr locaticn on a
map of the arez. The prresence of non-singing males ~nd fe-
nales and the movemants of the tirds vere also indicated on
the mep., Eacn territory was assigned a letter and ecch nest
ves glven 2 number according to the order in whica it was
found.

Almost 211 the recorded cctivity «t the nests was ob-
served from blincs wnlaced close encugh tc allow obseffation
without tinoculars.

Since there 1is no obvious sexuzl dimorpaism in this
srecles, the ldentlty of the sexes had to be determined vy
tghavior. Two assumptlions were mcde to facilitate this
determination: that the male wculd be tne individual sing-
ing the territory song, that the female would be the indi-
vidual incubzating the eggs. Later in the study, after I
had become more Iamlliar with the activitlies of the tirds
arcund the nest, the guarding activity of tne male and the
use of sevarate routes to the nest by saci: of thie »nair 2lded
in the determination. After deciding the sex Ly ben=zvior,

sometimes 2 perticuler asnect of tue individual's »lumege,
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such es e missing or short feather or a color mecullarity,
could be used to senarate the members of ine »nalr taereafter.

The eggs were marked with dots of red fingernail rolish
to indicate the order of laying. Weights of tne young vere
taken with a svring-operated pletform scale that measurec
to the nearest gram. Whenever possible welghlng wos done
at about the same time each cay, usually between coyli it
and 0200, and the over-all lzngth and the lengths of wing
and tarsus were taken in centimeters at the same time. The
nestlings were marked with red fingernail »noclish on treilr
claws so that individuals could be distinguished in the
nest. It was found to be necessary to repalnt the jyoung on
abcut the saventh day of nest 1life.

Nestlings were banded with U. S. Fish ¢nd Wildlile
Service aluminum bands just prior to-their derarture from
the nest. All the members of z brood were rainted with a
rarticular color of butyrate (airrlane) dope oﬁ the tivs of
the primaries to faclillitate subsequent field incdentifics-
tion. Red, yellow, wnite, green, and brown were the colors
used. Tne young vere elther painted with a single color on
the left or ricsht primaries, or on the ovrimaries of botn
wings. The young of one brood were painted with cone color
on the left primerles and a different color on the ri,ht
primaries. Tals method of marking the young was gquite
satisfactory for 1ldentificztion of fledglings and Juvenlles,
No zttempt was made to determine whether the p2inting of the

young affected thelr survival by making them more a:parent



to rrsdators or bty impeding thelr abillty to fly.

Some adults were traprped and mirked. Dripping water
as beit in a conventlonal govermnent sparrow trap, the first
method used, was completely unsuccessful. The next method
tried was to place the young within the trap on the dey of
their departure from the nest in hopres that the adults would
enter the tran to feed them. Thnlis was also unsuccessful,
since the adults were satisfied tc try to feed the jyoung
through the wlre mesh of the trap. The third and finelly
successful method was to place the nestlings at around
elght or nine days of age (before they were too active in
the nest) in an old nest within the sparrow trap. Since
the young did not move to the sides of the trap to te fed,
wne adults found it necessary to enter to feed them. Once
trapped, the adults were also banded with government rands
and painted with butyrate dope. In the adults, however, the
done was apvolied to thelr talls, either on the tips of the
rectrices or on the base of the tall and urper t2il covaris,
Both adults of a partlicular nest were marked alike -nd no
distincticn between tnre sexes was rade.

Nest helght was determined by a plumb line marked-off
in feet and inches and was measured from the rim of the nest
to a point on the ground directly below. Nest dimensions
vaere taken with a2 centimeter rule. The means of suvvort
of the nest was determined and sketched, 2nd the surround-
Ing vegetation identified and mapped in relation to the nest.

The nest was then collected for a later analysis of con-
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struction materials.
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DESCRIFTION OF Thns STUDY AREA

Location
The study area vas centered in the northeast quarter
of section 24, Bath Township, Clinton County, Michicen,
about 12 miles northeast of Lonsing on thie Rose Lake Wild-
1life Experiment Statlion and tne adjacent proverty of lr.
Eber D. Keeney. It covers approximately 30€.78 acres

(0.479 square miles or 124.15 hectacres).

Vegetatlion

Y

Vermilion Creek flows in a northerly direction through

the western half of the study area. The vegetative cover
is aporoximately 1/4 deciduous woodland, 1/4 woodland edcze,

1/6 Cornus-Carex lowlands, and 3/6 uplands of fallow p2s-

ture, brushy abandoned fields, and several cultivated slots.

Thers zre three small stands of red vine (Pinus resinosa)

and white pine (P. strobus) on the area. Figure 1 1llus-
trates the distribution of these habitats.

The deciduous woodland is for the most »part concen-
trated in the flood-plain of Vermilion Creek. Tae cjor
co-dominants 1n tne overstory stiratws are American elm

(Ulmus americecna), red manle (Acer rubrum), 2nd winite ash

(Fraxinus americana). Shagbark hickory (Carya ovata),

swamp vwhite oak (Quercus bicolor), and basswood (Tilia
americana) also contribute to the overstery. Tas unier-

story includes olue beech (Carrvinus caroliniszna) and wild

tlack cherry (Prunus scereoinag) in additioa to sone snall
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speclniens of tnose mentionsd 2bove. Tae sarut level vas not

vell develoved, silky doswood (Cornus 2momum) beins a mejor

constituent. The herbzceous l1evel vas not xarticularly
noted axcepglt through the dilscomlort brought on by various
nettles and because of the striking color of the crrdinal

flower (Lobeliz cardinalis) in late summer.

Smaller declduous wooded areas on algner ground con-

tain red oak (Quercus rubra), black oak (Quercus velutinz),

trenbling wspen{Fopulus tremuloides), and black locust

(Robina pseudo-acacia).

Woodland edze 1s best developsd 2long tine eastern wvor-
der of the woodland along Vermilion Creek in ithe northvwest
guarter of the study area. American eln 1s exiremely abun-
gant with wild black cherry, black locust, box elder (Acer

negundo), pignut alckory (Carva glabra), and cotitonwood

(Populus deltoldes) also occurring. Shrubby grovih is pri-
acl 3 Yy &

merily silky dogwood, but multiflora rose (Rosa multiflora),
orickly ash (Xanthoxylum americanus), raspberries and vlock-
berry (Rubus spp.), and shrubby St. John's wort (Hypericum
spathulatum) also are present. Grape (Vitus sp.) is qulte
common, often completely covering wmany small elms. Polson
ivy (Raus radicans) 1s also wresent in localized areas.

The herbaceous aspect is malinly of various grasses, veich

(Vicia sp.), wild bvergamot (Monarda fistulosa), white sweet

clover (Melilotus alba), hawkweed (Hieracium sp.), common

nilkweed (Asclepias syriaca), and soapwort (Saponeria

officinalis).
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The low 2ren batween Peacock Road ¢nd Varmlilion Creek
north of the service road was waet during the early oart cf
the summer but became drler toward late summer. 3adl:es
(Cérex spp.) are the dominant herbacecus plant, while silky
dogwood 1s the major woody »lant. Willows (Salix scp.) red-
osier dogwood (Cornus stolonifera), panicled dogwood (Cornus

recemosa), ané white elder (Sambucug canadensis) are also

nresent.

The low areas 1n the southern portion of the study area
are wrimarily stands of sedze with shrubby growths of willow,
vanicled dogwood, and hawthorne (Crataeggs sp.) along their
borders. These were quite wet in the spring, but oy late
summer were very dry excert immediately along the channel
of the craek.

Some other scattered low areas also contained btutton-
vush (Cenhalanthus occidentalig) and poison sumac (Rhus
varnix) .

The open fzilow gastures are crimarlly herboceous with

arious grasses predominating. Pussy-toes (Antennaria sp.)
common milkweed, various a2sters (Aster spp.); white sweet
clover, wild bergamot, devwbaerries (Rubus sp.), soapwort,
goldenrods (Solidago spp.), common mullein (Verbascum
thapsus), and vetch are also vpresent. The following trees
and shrubs characterize the brushler abandoned flelds:
American elm, wild black cherry, sassafras (Sassafras

albidum), wild crab (Eyrus loensis), stag-horned sumac

(Raus tywvhina), nonaeysuckle (lonicera sp.), silky dozwood,
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and multiflora rose.
The cultivated aren just nortn of the service rcad wvas
nlanted in corn, wihile the two narrow strioss souta of tne

service rozd were planted with on unidentifled cereal grain.

Soll ~nd Topograrhy

The study arec is undulating to nilly =iith tne nhigchest
elevation iIn the Tallow pasture Just nortn of the corn fielad,
Tne land slopes down from this point in all directions,
droviling most rasidly toward the south. Therse 1s zn abrupt
cliff-11ke dro. down to the floodolain of Vermillon Creek
Just wituin the east boundary of the woodlond in the north-
west section. Thls becomes nore gradu2l to the norta and
disappeérs to thne south just btefore the service road. Tae
uplancs are well-drained Plainfleld sand =né Oshitemo scndy-
loam. Tne floodrlaia solils have a higch pronortion of muck

2long with =21luvial soils.

Usas of thae Area

The area 1s used by the state conservation derzrtment
for game management studles, pariticularly as tney relote 1o
farm conditions in socuthern Michiysan. A fleld zrchnery course
occunles the arez 2loag the east edge of thae woodland along
Termilion Creek, both norin =nd south of the service road.
One of the autnor's olinds was set up o few fdet to the
3ide of one of tae archery tergsets and vwas used with sone
anxlety vinen it was “ncwn tnat arcners were on the course.

There are also camping and picnieins facilitles in tae study
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ARRIVAL IN THE STUDY ARZA

Barrows (1912) states that the Cathird may arrive in
the soutnern counties of Michlgan as early =s Arrll 1T, out
nmore often it is Tirst observed betwsenr April 20 and the end
of the month. Wood (1951) gives the meriod of usu2al arrival
2s the lest week cr ten ca2ys cf April in the lowver nennisula.
From the observotions of Lr. J. W. Stack znd Dr. George J.
Wallace, tiie C2tbird can be exrected 1in itne Zast Lansing
areaz during the lzst week ¢ April or the Iirst week in Mcy.

In the suring of 195c¢ Catbirds werg first observed in
the East Lansing arec on tie evenlirg of May 1 and in tie
Park laxe zrea, asorcximately three miles scuthiiest of the
stvdy a2rez, on May 3. Taere vare no Catbirds on the study
arez on May 1, but they nad arrlved oy the next visit to
the area on May 6. All of thase birds wers singirg m2les,
Bent (1947) writes tact the femule c«rrives a few ézys after

tre mule, =nc Caarles (1954) st=tes that 2 reriod of eicnt

(&3

aays elapsed Irou the flrst acrivel until the scecles bé-
came rlentiful, wilecn could reflect tie arrival of Temnles

on ser study area. Fer.les were first otserved I tie rorx

(6]

Loke =ree on May 1%2. Nons vere otservad cn thie stuldy
on M2y =, Luit were obsarved on vhe next trirz on Moy 15.
Te famcle then does nct arrive it the maele, Tut fellows
by not more tuzn nine or tea days.

From bandirng returns Gill (1934) hes shown that tre
older Ttirds =z2rrive vack on the nesting 2res first - ithe

-

older the tird, the soonsr 1t returns in the spring.

vy
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SONG3 ANL CALL NOTES

Songs
The song of the mzle 1s descridved by Saunlers (1935)
to consist "of sz greet viriety of parscses, with short .cuses

between them. The chrases crdinarily conteln from two to
slx notes each, but srcocups of notes within the rnrozes crs

not reveated." A series of uhroses ray be up to ten nlnutes

30

~

in length vith rausss of from 1 to 4 seconds every 5 to
seconds. The rhr:ises are usually not rereated but cccosion-
2lly are. On two iInstances a particular par2se cs reneatad
numarous times, Deing very suggestive of the Mocxkingbird's

(Limus polyslottos) song pattern.

I observed no instances of wnat I could consider mim-
lery, although some phrases vere suggestive of the songs or
call notes of other sn»ecies. The Catbird nas been rejsortsd
vy several authors to mimic many other species of birds znd
also the czll of tie tree toad (Hyla sp.); vide: Balley
(1912), Burns (1099), Forbush (1929), Russell (1929),

3:..unders (1935), Townsend (1924), and Weydemeyer (193C)
Todd (1940) states that only occasionally will the Catlird
azsume the role of mimic, but that it will sing "sn=ztches"
cf other songs.

Thls song described avbove, refered to in thls :>oper cs
"the normal-volumed song" is used in territory proclamation
eand defense 2nd verihaps as an outlet for excess enercy, 2s
suzgested ty Nice (1943) and others. The mele continues

to sing this song throughout tie nesting wveriod, but it 1is
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used most frequently during territory formatlon, matlng,
nest bullding, and the early days of ircubation in tae first
nesting. Aprarently unmated males contirue 1o sing this
territory song a2t a greater frequency throughout the nest-
ing season untll general song cessatlon during the first
week of August. Males on territories that followed the
first nest with o second nesting increased their use of the
full lehgth rnormel-volumed song soon after tne young nzd
left the first nest and on into the early days cof incubation
of the eggs of the second nest. As 1in the cose with thelr
first nesting, thils song was heard throughout the geriod of
thelr second nesting, but 1t was heard less freguently 2nd
was often of snorter duration than the territory song of
spring.

There are two modifications of the normal-volumed song
usad by the male. They differ from the territcry song in
that they =re shorter and of lover volume, but utilize the
same sound and pattern. One I have termed the "quiet-song'
which 1s sung with the ©1ll barely open. It was first
heard on May 15 when I recorded the following notes rezard-
ing it:

"Singing of a soft song by a Catbird one foot above

the ground in the aspens at road fork........began

quiet song agaln - bill barely open, gular movement..
eeseses.tball down, back and rump fluffed, tall flipring
slightly - really sort of a consistently vibrating
tail."

This sonz was used dy the male as a slgnal song later in

the season cs he approached the nest, 2lthoush a short nor-

mal-volumed song was &lso used in this situation. The



qulet-song is also used in connection with territor; defense
when the male was in close groximity to the intruder.

The other subdued variztion of tne normal-volumed song
is the "whisper song", which is sunz with the Dbill complete-
ly closed and is lower in volume thon the quiet-song.
Saunders (1935) states that the whisper song is used after
the mzln sesson s over and 1s audible for only a few feet.
Bent (1948&) reports that tne whisper song is most often
heard in autumn but h2as been recorded throughcut the year.
In this study it was most often heard being used Ly the
male at hils guard perch as the female aiproached the rest.
Some males, particularly the male of Territory J, also sang
a whisper song irmediately after feeding the youn-, ri:ht

efter assuming the guard rzerch.

Call Notes

There are fcur cctagories of c¢z11 notes: the "mew",
the "quirt", the "quitt", and the "ratchet-call".

The mev note shows the most variety in volume, tons,
znd guality. This is the note from wnlch the dird =sets 1its
common name. The Chinpewa Indians called the Catbird "Ma-
ma-dive-bi-ne-shi"; meaning "the bird that cries with grief",
again referring to this particulzr c¢:211 note. Herrick (319C1)
descrived it as = "tshay", given as the cbserver set uv his
blind. Herrick also neard this c:1ll note given during "ceou-
tious explorations in the vicinity" by the bird. The mew
is Included 2s o part of iae territory son_ of the zzle.

The male 2l1lso glves a thin-souwndin;, wvheezy variztion vrior
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to the chase in Intrasyecific defense; rernaps tnls pazrtic-
ular use 1s as a threat-call. The female often exrwvrozches
vhe nest glving soft or soft, wheezy mews; Doth male and
female also give the mew at normal volume 2nd quallty in

the vicinity of the nest. The mew is used almost to the
exclusion of any other songs or call notes around the nest
during the last two days before the young are fledged. Loud,
emphotic mews are used by both sexes in defense of the nest
from intruders. Tnere &re nany other occasions when the

mew is used, to wnlch I cannot attach any particular behavior.
The mew is tne most used vocallzatlon afier song cessztion
in the early fall.

The gulrt is glven by both sexes and is perhavs a
tareat note. Bent (1948) describes it as "a low mellow
cluck, like the soft juack of a duck........glving the im-
oression of being uttered way back in tae throat". He states
that it 1s a note of minor alarm. It was used whsnever I
was in the vicinity of the nest or fledged young, ond loud
culrts were ziven when I was at the nest itself. Quirts
ware 2lso nheard in the episode referred to later 2t nest
No. 15 while the cdults vere attacking 2 blue racer (Coluber

constrictor). Like the mew, nowever, it was often also

neard 1in situations Ilor which I could not determine fron

my observations the specific benavior correlateld witn it.
Tne cuitt ziso is used by botih sexes 2nd was neard only

around the nest. It zrzarently 1s a communicatlon c2ll be-

tween the sexes, used Ly vpotn of them 2s one of =tlle cailr
’
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arrrozches tne nest wnile the other 1s there. The imale uses
it as a signal song, alonz with the gqulet-song, z2s ne ax-
oroaches the nest, tut there is consideravle variation in

tids usage. The male of nest No. 12 seldom used tne culut

Y

call, but usuclly sang the qulet-song; whereas the ntle OO
nest No. 19 selaom used tne culet-son; but usually did use

the cultt c2ll. As tne mole apgorocciaed, a8 ICT1€ Udiw.nly

- PARN

vagan Lo cultt wille shie woz SULlL oL

VO B Rt
v LS vee

Bicxnell (1834) described what I call the ratchat-call

o

cs "a short, crackling sound, like the snavping of smell
feggots", and Bent (194L) mentions it as a "harsi, sharply
enunciated chatter, rciher wren-like". To me, hcuvever, 1t
sounded more like ihe sound made by a ratchet noise-makar
twirled in vie hand by children at bartles -nad adults on
New Yezr's Eve. Tnls cartainly is ca alarm note. It is
given Dy the Catbird as it flies to cover, znd was ziven
by several birds 23 I aelc tnem in my hand while oanding
them. I also cnce recorded zn ~dult to glve this c211l waen
the youny [2ave an z2larm note walle belng bonded.

Tne only notes I heard given by the yowly wnile in the

~

nest wvere tne fooi-begzing czlls. They are oest descrited

<~

"nggp"s. Taiey are either

as a series of "seep-seep's or
ziven in 2 series or singularly, ~nd increase in volume with
tne 2¢£e of the nestlings. The young of nast No. Z, 12 <oys
since fled:ing, stlll pave tals lcod=-begzing coll, pertads

aov zlso serving as 2 location call note. Youn: 2t lenst

& waek to a2 week ~ad a n2lf out of the nest vere 2l1lso naar
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to glve a loud metzllic "tsip" note sugzestive of iz

»211

note o the Indigo Bunting (Fasserina cyonez); <they 21lso

could give a wheazy-sounding mewv.

First Morning Song =nd Night Singing

The mnle Catbird bagins to sing shortly celore suarisa.
Allard (1930) found that the first meorning sonc follows tne
time of civil twillpent quite closely, occurring botn before
and 2fter this time in May anad ear}y June and tnen usuzlly
only after civil twilight in late June, July, and Auzust.
There nave been reports of tne Catblird siangling at alzit.
Bent (1943) racords the oLservation of Francls H. Allen
that tne song phrases are farthner apart at nizht. Vaurile
(1945) mentions a Catbird singins for over an hour in com-
nlete darkness at 2100, and Plerce (1922) observed o dird
Singing in the moonlight at midnizht. Tize hablt of nicht

sinzing is well known in the Mockingbird.

Singing by Female
At no time did I near the female sing any song sinilor
to the normal-volumed, aqulet-song, or whisper sonsz. Walttie
(1923), nowever, rezorts a femsle singing the whisper song

while on the nest.

Song Cessation
Tne males arrive during late April or May in song and
continue to sing until the first week 1in Aucust. Dotes in
the literature for song cessation are July (Todd,194C),

nid-July (Trautman,1940), July 26 (Mehner,1952), Ausust 3
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(7xurie,194C), August 7 (Fry,1919), mid-Avzust (Blcknell,
1.24), and 2lso mid-Ausust (Cu2rles,1954). Eoth Vaurie ~nd
Todd correlate this cessatlon of sons itk the onset of ths
nostnuptial molt. aton (1914) in New York 2nd Charles
(1954) in South Carolina record & second scng »ericd occur-

ring in the f211. No second song period was obVservsd in

this present study.



TERRITORY

mstoablisnment

Fal

The territory provides the necessary cover for the nest
site 2nd o certain cmount of space for the unizindered com-
rletion of nest-related aciivities. It 2lso provides song
perches for the vroclam2tion of the territory by the mzle.
Most of the Zood of the adults -nd the young is 2l1so gati-
gred uithin the territory, although on & [Tew occaslions dur-
ing the nestling stage adults were seen to collect food
outside of the territory. Most territories nad no vater
sup»oly, so 1t 1s assumed that most adults must leave thi
territory to drink and bathe. Figure 2 illustrates the
territories maintained on the study area during 1958.

Arriving in full song, the m2le immediatzly rroclaims
an area as ials territory. Singing of the normal-volumed
song is the primary neans of territeory ammouncement. Males
sing from exjosed wercnes near the tops of the ve:setatlon
or near the tips of Tranches. The helghts of the song
perches range Irowm one foot to 40 feaet lch; the median
neigzht range is 15 to 20 feet cbove the ground. The m~les
were sometimes 21so observed to sinz in flic-zt while foing
Troiw one song werch to zcnother, or to sing wnile noving
Trow branch to branch arocund a scng »2erch. The territory
song contlinues from the time ol arriv=1l tarsugiaout tae
nesting cycle, ut lQecra2nces In Tracuency during carly in-
cus.ticn of ihe ITiret nesting, lncresces 2onin 311

4- - - - A K - . - <. - - - - el 8
Iuer tha Tlost orocd lewvez tng nest, ceecrziier couin
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durlng eurly incuoztlon of the seccnd nest, cnd ceoses com-

nletely after the sgcond =rood is fledged.

Several workers aave shown from banding studles thnt
sore nales zre constont to 22oroximately tne same territory
from year to year and zlso that youns of the :»ravicus ryecur
do return to the area of hatehing. G1ll (1940) recorés =

Caitird binded n~s = fledzling one yerr returning to estut-

-

ish a territsiry 2 Tevw hundred feet from 1ts 2lace of
hatveiting ond taen returning to the some territory the next
vear, bBatazel (1979) 21so0 writes of on immaiturs bird boad-
ed one year returning to the crec of hoateilng the next year,
while tre 2dulis llkewise returned tc the same ~rez., Gill
(1672) records an iluamature imale tanded during one sezzon
returning vo tne vicinlty ol the nest where 1t was hatched
for e next two breedinr; seiscns. He clso renorts of wun-
other male (Gill,1935%) thoat was constont to the scme terri-
tory for six nestings over 2 period cf feour rears. The
same m~le z2nd ferale waere trepored by Perikins (1927) on the
szne territory for two yeors, tie 1nest of one year velng
witnin five feet of the two nest: of the mrevious recr.
Groskin (1945) recaptured a female for five consecutive
vears in the same nestins area, &nd Whorton (194S) renorts
of 2 fomnzle retnken in the same area thres times cver ¢
veriol soonning seven yaors.

Boundaries of the territories are rother indelinive
excect wnere territories cre immediately zadjacent to exch

other. 1In these areas of contligency, neigshborins neles
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did becoms involved in chases witiil one znother 1. -lditlon
to rrocloiming territcry oy songe.e On Moy 15 iIn lle orea
vhere territverics N, M, «:nd L come ctosether, tie follouing
excer;:ts 2re teken from ry notes covering 2 period fron
0G30 4o z2bout 0915:
"Two birds now in ¢ circulcr chose - sometings sing-
ing short song enroute by =t least one Tird - very
seldom came into actual contact (Just two or tiree
times cdurinz time of observation). Occaslionnlly stopn
at a distance of 10 to 50 feet a.2rt =nd sing. The
orne bird chases tne other, often to be chased in turn
by the other......c¢e.....many soft guirt cnlls 2nd
qulet singingeeeeeesss Tae singing bird is flown oo
by the oiier in most observed cases - the singing
olrd leaves its cerch =2nd the otner bird =arrives in
cnz2se after it from 1ts percin zlmost immediately.....
cesesse Area of chase sgems to be cut in zbout nalfl
nov.... Now they are botn scinsing on oscoslte sldes
of the clearing.eee..... After 2 stoy in the chase,
the ©irds nave been observed to wive thelr pill (%
few times), preen (cnce), or sing (most often)...'
A thlrd Catbird bscame momentarily involved in the chuse
describaed sbove, but tien moved off to the west znd sang.
A fourth male 2lso came on the scene near the end of the
observatlion pericd 2nd sang just to the south of the chinse
erea. In the Song Srarrow (Melospiza melodisa) Nice (1337)
states tnat 2 series of chases ends in a fisat on the
¢round. Althouzil occaslonally tne Catbirds described above
dild come into contzcect wiills 1n the chase, no fizhtinz wos
observed either in tnis ca2se or on a2ny other similar
occasion durinz the study. The narticipants in a fisgnt of
Song, Siarrow retire to "sing loud und lonzg, answering euch
oviaer". In th2 oreviously cescrlted territory encounter
the Catbirds, while not i hting, did stop thelr crasing

fronm time to time tc sing from 10 4o 30 feet acart tefore



reneving the chase,

On May 22, while nest No. & was veing cuilt, ine m-le

anG female of Territory J were observed on tkelr territory
with nest moterial in thelr ©ills vwhen a thlird Cattird
appeared nexzrby. Thne ;ollo";nN was when otserved:

"The male flew to the third bird in the nmultiflora
rose thicket, then one circular cnase in the ti:icxet
(chase with a radius of about five feet), then one on
the ground singing guletly with body feathers fluffed,
vings drooned, and wall aragging at its tin; - moved
deliberately back znd forth in front of tne otler bird
other vird did not sing, tut moved slowly on ground or
in low brancines. Tne femcle remuined 2unout ten feet
avay in a2 low posltion in anotaer shrub. Toaen the

two birds in a short fli-nt ur. Then 211 threc were
lost from view."

Apparently this is an example of 2 threat or cnallenge dis-
»lay on the part of the defending male wiiese territcry wa
being tresyassed.. Nice (1943) describes an erected-fezther
threat posture ziven by thie owner (or owner to be) of a
territory 2s « challence preceeding

<

cae cihose rsortion of 2o

terrivory estoblisiurent encounter.

Zafense
The mele of an estobllshed territory continued to ce

quite active 1in Doth intraspecllic ond Interswmecific defleuse

iy

at least 1n tie vicinity of the nest Ior I observed no
instances of territory deicnse at the n»erishery of the
territory after establistment.

In reactlon to onother Catbird, the male of the terri-
vory upon noticing the intruder noves toward the intruder
ard usually sives a series of thin wneezy variotions ol ithe

mevw note. He tien chases the Intruder. The defending male
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will contlnue to 1y «t cnda chnse tiae intrudiis Catzird un-

)

til the intruder leaves the delender's territory. I never
observed 2n instince ci tnls derense veanvior waera I knav
the intruder to be 2 Tem2le, but in many instinces tus sex
of tne intruder was unknown. The feuzle of the territory
was never cbsarved to [ly at or chase cnother intruding
Catbird.

Interspecific defense was also only observed in ithe
male., Nineteen iastnces vere raccrded involving ei-nat

gpecles. Tnese were cs follows: House Wren (2£0alodvtes

aedon),l; Cedar Waxwingz (Bembycilla cedrorum),4; Golien-

vinged Worbler (Verwmivora carysootera),?; Covbird (Molotirus

ater),l; Ruious-sided Towhee (Ploilo erythropntn-=lmus),3;

Indizo Bunting,2; Field Siarrow (3pizella pusilla),l; Song

Ssarrow,2; =2nd unidentified species, 3. Nice (1943%) re-
cords no encouaters Lativeen Song Sparrovws onad Catbirds that
wera nestling commonly on Intercont. All these casaes of

interspoecilic defense occurred in tune immediate wviciulty

of thne nest. It difTered 110 intraspecific cefense 1n tast
4
no »rior calls were riven vy viae defending Catilrd, 'nd tns

1

olrd Zlown 2t ves n2ver zursued, cliacush he risht have

been flown at repeatedly. liot o1l acn-Cutiird Iiniruders
vere clways ctioacked. Tie male ol Territory i wos ever
observed te cinse othar specles, althacu.n several cooor-

tunities or suchn bahovior vere availzhle., Likawise tlwe

mele of Territory

2]
-
o
’..‘t
[
o
Q
o
3
0]
[

o sone intruders suci 2s

a

a Towhee, tolerctad ihc sreseince 7 Carcinals (Ricuncuders
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cardinalils) waich 12é nected witiin 1% Teet ol asst No. 12.

Orforda (1929) rejorts = cuse o uasuccessTul darense =~

(%]

nsaipr cf Catbirds epzalnst Cardinzls. The Cardintls arove

the Catbirds away from an clmost completed nest 2and ta. 'n

Lo tuilld onvo it. It was aot iinown, aovever, i tine Carul-

nals wctually tooix tne nest over comletely, since it vias

sequentl found desertvea and contnining one Cowbird 2ig.

Non=-avion iIntruéers, 1f attacked, were attaciied Ty

-

cotn sexes, ~lthnuzh tha male played a more vigorous Iort.

On

the «ay the taird egg was laid in nest No. 15, @n incl-

dent involving a two and one half font blue racer and thae

adults of thls nizst was ovserved.

"The palr of uvirds tehind the blind now, culrtin:,
Male sinhlnh saorv gulet phrasss. Male still 31nbing,
female in nest bush low down - 1054, Male jumped ot
blue recer with wings upralsed avove the shiculders -
Tluttering - qulrted and mewed. Didn't sse 1t _ecll at
snake, I velieve it Jumoed 2t it with 1ts feet - sing-
ing duletly. 3nake wvas headed Into the Tliind vtut I
moved a little, 1t cused, ixead 2nd forepart of ithe
body off tne grcund, then ioved to tae vest sicdée ol
the ncest bush and coiled. Both bdirds tnere - guirting.
Male zlso singing nuvietly witn vwings occasionally
raised cnd tail s‘read...... Mele now flew c=f-, fe-
m2le still in branchaes 2bove tie snake. Femtle aas
teen quirtingzg 211 thils time, but dild not behave 25 the
male did witu wings and tail spread. Malae now singins
culetly behind blind - 1106. Male now singing ncrmal
volumed song from prickl; 2sn tnicket to east. Ferczle
still in nest bush near snalte. Snzie Legen movii o
avay at 1110 - female followed in branches of trees
and bushes alout one to tuc feet zlove The sround -
sulrting..."

ter tha sncke u~d nioved 10 to 15 feet awoy froxm Lno nest

~nd

to

rarently continulng on its wvoy, the f2.inle retaraed

vercin in the nest bush.

A slnmilar display was observed in the mzle ol nest



No. 3, but the snake Involved, if thire was @ saclie, Was
not seen. In tais norticular instznce the fem2le dild ncth
tzke port. he :2le vwas on the ground, nils feathers erect-
ed, wings held up over uls back, ond his tzil feathars
spread. He continued to cross back and {forth over the saone

spot,

]

incing quletly wost of the time. Then alfter iten

i

minutes the mcle flew awey 1n 2 series ol pouncinz fliznts,
verching on the taller weed stems. When about 25 feet awa
he returned to 2 trec just east of tiie nest bush.

Preston (1949) re_orts an incldenti of & Cathird at-

tacking a snzke 1cdentified os either an immature black racer

(Coluber constrictor) or an immature n»ilot black sucike

(Elache obsoletz). e Catbird pulled the sn2ke out of a

tree by 1ts tail. Taube (1939) states that a Catbird peck-

ed o three foot water sncke near its tall 2na thzt the tira
exnizited "wings vnortly outspread 2nd drocosing 1o the ground"
vnen ithe snake stoiped crawling. A black snake at - Cottird's

nest was driven awey by Iour Catbirds, two mastera Kingtircs

(el

(Tyrannus tyrannus), a male oriole, and 2 wWren os cescrite

by Morris (1925).

Zastern chipmunk (gamias striztus), thiricen-lined

sroundsquirrel (Citellus tridecemlineatus), rcl soulrrel

(Teminsciurus nuisonicus), z=nd long-toiled wenccol (Lustallis
frensta) weie ovsaerved in the maciocta vicialiy ol tiw
negagus,., C°8 tazce, tho crlipuuaul cn: e oandsoulrrel voe2 Las
Test often seom; wliulousn vle red sauliresl woo orten Lenlnd,
1t veocined 10 Uhae vcods or aldjheent elie. Cul; w8



inst nces of defense a2 =inst momaals were okzervead, ~ad in

sotn cr3es Zafense wos Dy the Tem:xle Cotbird freom on vle

v

nest. Tae Temrlc on nast No. 15 lefit ond flew at a ciiin-

-~
3

nunk ten fest away. The otner occaslion involved 2 red

siulrrel at nest No. 17. The syuirrel was observed novinag

~

4.

tarcuzia the trees nocriheast ond u.n2ill Trom the nest. It

B

tnen cane to the rim, Tlusalns off the brooding Ten-le.
The fenale immediately flew =t the squirrel, meving loudly
znd with mucn wing Tluttering. Tie sguirrel left sritiout

toking the single young In ths nect and noved I oto lle
soutine The femule continued to fly at it with wing flut-
terings and loud neus, tut she 4id not continue tne chese
after the sculrrel was Trom 10 to 15 feet zwoy froo ithe
nest. On two occaslons Goze passed dlrectly under ferles
on the nast, buv the Temiles rove no reaction to Thclir

-

wresence wnet I couvld ocoserve. zbrielson (19132) nentions

thet his Catoirds cheosed a chlpmunil aviay cnd Shat tue Temcle

ecrme uneasy in the nest at tne ar»ioroach of o cat or dog.
My zresence 2t tiie nest, elther to creck tne e.zs cr

-

iTeizn the younz, elicited 2 raes»onse Ty thie 2dult sinilur

*.
O
!w

To tuat for otuer neon-avian intruders. If Ttoth meiters
Tihie oir vere there, ithe mile was the ucre cogressive.
Both birds would mew loudly »nd cuirt -nd would zo into
Thae raised wiing, tm1l surezd, erected fecther 2ttituds;
LUt tne nale did this for noie Lhna thc femnle. Usurily
CLie pole vould auuvrocci wita wls 011 soread wnd ils ody

LG Ao B : - o - - <t A - S IR R N Yo
= 3 Taers erected, 20t uls uwlaps neld =1isntly droc.ed ot



nils sides; tnen uson getiing wituin twe oxr turde feet, 2
vould ¢o 1nto the raised wing witituvde. The mzole would olzo
occaslonally sing quietl) walle 1in this dis:lay. 3erzer
(1954) cescribes o similar intimidation displzy after the
incubnting Cotiird vos [lushed from tihe nest. The bird
zoves off "a siort distonce sway from the nest
vancing with cutsiretched wings tovard the olserver :iving
the tyoical loud zlarm note rejettedly” and would arrosch
to witin two or tiiree feet. Tne males of s0ie nestis vere
Lore Lggressive Lian olners; sowe tirds would reculorly
fly 2t 2nd serike my wond in tlhe nest. Once the mole of
nest Ne. 7 flew at me from bellnd, siriking =e on tue

shculder, similcor to experiences I have had witi nesting
Mockingbirds. On several occasions adults rernined zvoy
from th: nest wnile I was there, but could be ne~rd aearty
auirting.

Thls raised-wing attitude in defense cgoalnst non-2avian
intruders is the only observed occurrence during thc cntire
study tnot might e ceneldered wiaz=flashing ce described

Sutton (1946) for thne Mockingbird. He describes ing-
Tlasnhing as the remizes being suyread and lifted "orcli-anzel
Tosghion" over the tody. He fzels this is "an instinciive
Z@sture indicating wariness, susiicion, distrusti" aad con-
T inues that 1t 1s "occasionally, but more cr le.s cccident-
&1 1y, associated with the capture of food", =n ldea thot

128 Dpaen sormetimes sresenied. Vourie (1957) ia his dis-

CSUi=sion of the Western Red-ler:ed Tirush (Mizocizcila



plumbea) mentions tnot it wing flasnes liks <ihe Moiingtird
~nd stotes wnat e Las =130 oLserved this behavlior in the

Catbird. He vrites that as vith -
flashing in tre Catbird takes »nlace cnl; durin:; tue cocuri-

shl> weriormunce.

Injury-felgning
No exemples of injury-felgning by Catvulirds were ob-
served during the study. Berger (1954) states that 7. V.
Hebard mentioned such an incident to him occwrring on May

nest and flev tc =

©

L

jend

30, 1949. A tird was flushed fro

zove o modified broxken

-

aravel rozd 2 few feat avey =nd
viirng disrlay, fluttering its wings moderately fust as it
noved slowly along the grounc awey rrow the nest.

Unon being attacked by 2 Blue Jay (Cyanocitta cristota

5

Freeman (1949) describes o Catuird inmitating a yvoung bird
as a aefense behaviorism for escore. He stotaes tint the
2ird squalled anc flev from the tree vwitn half onened,
Teebvly fluttering wings, sinking ra-idly snd almost touch-
ing the ground, then risins uo to 2nother tree. The bird
Then snook itselfl, looked around, and flew off "normally"

TLoward its nest.

Mobbing
No cases of mobbing by the Catbird were observed by

e, hut Friedmonn (1929) states that two Catbirds ‘oined =

SO bin (Turdus migratorius), three Yellow Varblers (Dendroica

<2< techla),and one Blockpoll Varbler (Dendroicz striata) in




iJ

chasing a female Cowtird from o Robin's nest. Hamerszrom

(1957) obserwved Catbirds to initiaste mobbing of 2 Red-itziled

A;,alf

Hawk (Buteo Jamaicensis), and Zolles (179C) found Cativirds

and thrashers to be "coarsely cbusive" to a pet Barred Ovl

(Strix wvaria).

Length of Ma2intenance of the Territcry
The mnle at least was observed tc continue the defeise

ci the territor; afier ithe roung had left the fireid nest

and vwers delng fed by the adults. Cuarlss (1954) states

e

tnat the Cattird holds its territory throughout the nest-

L&k

ing sauson regardless of now mzny nests are built. After

the completlio: of the secrcind nesting, aowever, thiere 1is no

more territcry defense, ~lihournr tne adults will coatiauve

to sdve Juirts zand loud mews at my rresence whlle the neuly

(O]

1 Y .~
wiere cagre Vil

iced young are nerrty. In the inst-nces
no second nesting after the com_ letion of the flrst, the

territory vas discontinued soon after the Tirst trcod unnd

left tne nest. Singing ol =20y troe ends during the Jirst

Week ol Aucust, vwhlcn corresonds wita the genercl con-

23 was Just

vl

~letion of tre csecond nesting period. Nest No.
in tie incubction period then, but the mile wos never hanrd

TO cing after tinis tine.

Size of Torritory
cdum =nd Kuenzler (1955) define two troes of ierrito-
"l es, the maximel end %he utllized iferritcory. The Iformer

1s tpag area that 15 conitoined within the cutermost points



- -

of observed territery activit w2ile tae latter refars to
that area within the maximal territory that is most useld -
neluding the nest location, most freauencly utllized song
nerches, and regular fesding arceas. Only the maxinmal ter-

ritory was deterrnined in this study, altiougn it vas eppar-

)

ent that a somewhat smaller utilized territory did exist.
On territories where a second nesting took »loce, tie
utilized portion did shift its locztion vituin the moxinmael
terrivory in relation to the new nest site. Tuae ulouting
of maximal area vas n: during the Zeriod of territcry
fornotion and torousii the incubation zeriod of the first
nestv. During i Lhe nestling stage, the maxim2l territcry

was not 2s easily discernible and vit: the beginning of the

o

seccnd nest was not as vigorously maint2ined as Gurinz the
ecrly days of ithe first nesting. Tue areas of these mzximal
territories were measured with 2 »nlenimeter mé 2re listed
in Table 1. Tney ranged from 1.47 acres to 5.1(9 cereas
with =n cverage of 3.1704 (standard deviztion - C.o020
acres). Tuis mgan gives 0.315 pairs per acre. In southern
Illinois, Brever (1955) nad two sairs of Cotuirds with home
ranges enualling 0.15 wnd 0.50 acras wuilcha are lecidedlly
Gifferent from those deternined 1n tiue .resent study wnd
7€re areas itnat were not necessarily coxnsletely defended.
YXoung (1949) found o sair density of 2.2 per ucre in
V73 scansin which gives an average territory size of 0.455
S Cres, Young's study likewise reflects o much aijher

S OSncentration of birds then my Rose Lake population.
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SIZ= OF TERZITORIES ON THE STUDY AREA

Territory Area

A not determined
3 2.5845 acres
C 2.2626

D 3.0479

= 4.,2611

F 3.0241

G $.3392

H 2.2156

I 3.5789

J 2.7539

K 2.7550

L 1.4700

M 5.1690

N 2.2122

0 not determined
F not determined
Q not determined
R 3.415¢

S 3.5037

T not cetermined
U not éetermined
v not determined

rean 3.1704 acres

o

stend. dev, .9027 acraes

numbder 15
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Unmated Males
There were four males that malntained sen: oerchas
the study arez for verious lengihs of time but never otv-
tracted mates. Tune locaticn of tielr singing areas is
indicated in Figure 2. iice (1937) also mentions & suzll

reserve of unmatcd birds in ier Song Sparrow jorulstion.

un



CCURT3HIZ AYD MATING

No obsaervatition of courtshin .nad na.ilnz was reccaized
23 sucn wrior to the first nesting. Apvarsatly wcted ralrs
wovld move cboul the territory togetner while feedingz,
never gettinz Tar apart. In f2ct, since thils type of ralr-
ed vaeucvior vas observed on May 15, the [irst azy femrlaes
wvere noted in the study orea, selection of mates nust take
place ~uite soon =iter the arrivel of the Temzles.

The only oUtscervation o othals tyze or Lanavior Zurling
the c¢ntire study was with Tae zelr o0 tercitory M wwe dzys
after the Tirst brood ned leit nest No. O wnd vere still
in tze immediate vicinity belng fed by tne cdulis. Tals
mele nd fenule were seen in 2 siwort chase frem Ttronca to
cronen vitnla the nest tnicket, voth mewings.

Bent (1947) describes the courtshi. as a chaze in ond

4

out of the uandertirush, the mole cften svoring to sins with

the slunage =ad tall raised, bowing. Later ne Jesciribes

12 disulay as oune of strutting with the wings loversd -l
the tzll nigh aad erect, alsolaying the chaestnut under-

t2il covarts. Charles (1954) descrites znother discloy.
She states thot 1a vhe courtsiniy alsyplay the mzle »mufls

un to twlcae its normal size with the neck nnd toll stretci-
9d in line with tvae dody znd clambers arcund the Zemcle
113 thls posture. If the femcle flies away Irom the mole!
<2 solay, he eitner flies after her or sits -ad gives tnre

a7V note.



NI3T3 AID NEST ZUILDING
Nest Building
Both adults were seen carrying nesting mzterialr os

13

early cos 10 days »rior Lo the doy wnen the {irst eszg ol the
Tirst acsting w2s lzild. Latham (193L) records the build-

-

ing of dummy or trial nests before tine fincl nest tc e

8]

useé 1is completed. According to Lotham, these zre ocuzn,
dulky 2ll2irs built in an exnosed location. Walter .
Jdickell, naturalisi =2t Cranbrook Institute of 301ence,
writes me that he had observed clunps of twlis near zany
finlshed Catuird nests, but it was several rears bvelcre ne
had tne orortunity to witness the unle's role in re:zord

to these dummy nests. Mr. Nickell suumarizes thle Tehavior

~

as follows: "Tae mrole carries a twig or even in one cose =
2lece of cellorhzne which someine h2d folded up into 2 nar-
row strin aveout five or six inches in length. He Ilies
anhe2d of the femzle, sinzlng excltedly and goes Lo on uz-
rl:nt fork 1n the suruobery where he, at the avnroaci =7
tine ITamale, denosits hls burden. If the Temale, which sne
usually does, flles away, he lmnedintaly grasvs tiie twig
Oxr other o2jJect ond rlies cway =fter her, in a siort tine
ciuralng to the saue (lz2ce, [cllowed Ly thae femtle. Thiis

mao

-0 on for sometvime. Obviousl:;, Zu ti2 tciz2l Irocess,

[

'

Tiie ucle gathers uz to ten or twelve twirss depositiiag zliem
L 1M the crotch he has chosen and not 2lvays carrying then
Krray azain so tast whoet eventually results is the cluap of

- U |

wihich 12 elther used as a foundation ¢y the fenzl



or 1f sna2 cutcoses ~ncuher site, she will wuild the nest

entirely." I ¢id not okserve cny dummy nesis under con-

struection, out I did find incom:lete nests vorryin_

iy
]
Q
©1
Vo

collections of twigs placed in = croteh or fork tn uesuszl-
nost complete aiicext for the lining.

Whittle (1923) gives evidence of the dominant role
2layed by the female in constructlon. He recorts tnot 1If.

the m2le brouzat material while the fem2le was 2t the nesy,
he would give it to ner to »nlace in the nest. Alsc if the
fenzle oprouzht matericl wiille the male was therae, he would
get out of her way.

Bent (194C7) [ives five to silx &ars os the time neces-
sary to complete the nest, wihile Herrick (1935) gives ei:-ht
cys. Three doys zrior to the laying of the first 8rs 1s

the earliest that I fbund 2 nest nder construction. 32y
thet time the foundatlion znd cup forusotion hind been 2lmost

-

completed, and ©

re-

@ niddle berx or leaf la3er ras Just be-
cinning to e 1l2id down.

In the »ullding of the nest for the second broed, thers
aworrently 1Is no rolonged rteriod of site selection., iiickell

h""'

=y corras_ ondence) llkewise concurs with this observation.

(@]

o

Tze m2le 1s usuzlly involved with the Teedinl ol the young

o

f the flrst nesting, and in tie fevw last-nces olserved
the nest bullding at tizls time was done enrtirely by the

Tenrale.

Descrintion and ~lacement

The nest is ol the cup-sh~iyed stovont tyoe. Totle 0



Sives tiue Clizenslons JTor 21l nests cn wilch measurencais
vere tuken. IU 1s interestinz o note tant tihe incide di-
ameter has the sutllest stundard deviztion. Thre recduced
vorlotion of thls dimensieon nizht —ossitle reflccy the
cdeendence of the Inside ditmeter of the cun on w2 zize
of the bird ratier tian on the Trirtliculear confisuration of
tie nest site.

0]

o]

e 24 nests dascribaed, el:lit were su_norted fron
benectn on uprisht crotches, seven on aorizeavel Ioris,
five on s3ingle tericontal brancnes or wWo or nore carallel
Lrenciies, and three on wilss trougant to the nest by th
2irds Lo Lrovide suca susort in 2 too dee. nest zite;
one .est nod no bas2cl supiort. Todd (1640) resoris o nest
vt was locnted on tae top raill of o fence, and Colton
(1779) writes of 2 nest bullt in o noturel envity of ¢
c¢end 2o le tree whilch the tirds nod T1lled to = cdertir of
nine incnes so that tie tulzs stuck nut of the ojening.

P

411 o2 necsts nad zome l2tcrcl sup_orty srovided Ty ithe

broneires or twlgs of thie nest tree or chrub or of n cd-
Jaceat tree or shrubd.

The nests were pleced from 2 feet, 5 inciies to & feet,

11 inches atove the gound; the overage for 24 nests ves
£3.20 incnes (5 feet, .50 inches). Iost nest hai:shts re-
ported in tihe literature fell between two and ten feet
above iha ground (Baerg,1931; Bent,1948; Berger,1951b;
Brackbill,195C; Bu:lelgh,1927; Chorles,1954; Dovis,1942;
Gokrielson,191%; Howell,1972; Lavham,1976; Mellory,1915;



TAZLE 2

__(7 NEST DIMENIIONS _
o Inside Outside Inside Cutside

Dlarmater Ciameter Cexth De.uil
nuncer 20 20 20 12
nean £.07% cm. 11.35 cm. 5.715 cm. 44T cm.
range T.5-0 cn. 10-14 cn. 2.5-5 cm. €-1C.5 ci.
st. dev. | 0.40C4 cm. | 1.001 cm.| 5.165 cm. | 1.342 cn.
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Merse,1927; Todd,194C). Ther: =re several other recorded
nelghts outside vhis range. Fearson, 3Brimley, and Brimley
(1942) give tha comionest rrnge ¢35 tetween 5 end 15 feet,
but they also mention records of 50 and &0 feet. Raerg,
Mallory, 2nd Morris (1923) all renort nests 20 feat 2hove
the ground. Todd found 2 nest bullt 25 feet up, cs did
also Latham. atham also renorted the observition o - nest
tuillt cne foot ziove the ground, and Troutman (1940) found
two nests bullt on the ground.

Table 3 glves the type of vezctation in walch the nesis
were bullt. The 24 nestis vere located in 14 cifferent
used

species of trees =~nd shrubs vwith no one specles beling

o

D

with cutstendingly greater freqjuency than any otner. Of

ticse nesting locetions, five had zrane vine (Vitus s:z.)
as a part of the nest suostrate. All tut two vere locoted
at a site vwhere grace vine wves inmmeciately adjacent or

qulte close py. With threse two, ~rarze vines did occur

“rittdn the territcry but were ot lecast 100 feet awny fronm

tihe nest in one instance.,

n

v

Nesting Hobitats

Most nests were loccted in vhe otrushy uslcnds. Vood-

Znd edre was the second ncst frecusnt nest site hatling,
4 the least number of nests were locuted in the Coriaus-

S2&rex lowlands. He nests were :lscced uwithin the iioodlunds

™ cssocizted with Li.e oren uplonds. Toble 4 1lists the
Ssts cn known territcories for itue five hobitat tyles

<X Al
t 2o as L N -
i t\;i.’; wil@ S\ﬂlc.y area,



TAZBLaE =
NEZSTIUCG VEGETATICH

Ilant Swvecies Nunber of jects

[ &}

hmerican elm (Ulmus americcnc.)

\

Honeysuckle (Lonicera -su.) 3

Lilac (Syriasa vulgaris)

)

Multiflora rose (Rosz nultiflora)

Silky dogwood (Cornus amomum)

wl

Alder (Alnus ru-oso)

Beautybush (Kolkwitzia amobilis)

Black locust (Robina nseudo-acacic)

Choke cherry (Prunus virginione)

Elderberry (Sambucus canadensis)

Forsythia (Forsythia sp.)

Mlock orange (Philadelphus sw.)

71ld crab (Eyrus 1loensis)

(S = I = I S S R N

Wild crab and multiflora rose



TABLS 4

NE&ST HABITATS

Habitat lests Fcund Territory Xnovn, | Total
One ilest Fresumed

Brushy uplands 14 0 14
Zdge & 1 9
Cornus-Garex

lowlands 2 5 7
Declduous woods 0 o) C
C:-en urlands 0 0 C
Totals 24 6 50




Nest Structure znd lMatericzls

The nest 1s essentially a three-layersd structure.
The first 1s the focundatlon leoyer; the secend, the cun-
forming layaer; oad the tnird, the lining. The Joundotion
layer was moderately to well develooed in 15 of the 21 nasts
analysed Jor tleir mrterials. In 211 but one of trese nesis
it vias zrimarily comvcosad of voody twlzs. In thils one
nvarticular nest the foundallon vwos formed fron dried her-
tacaouvs weed stems. The twilgs used were of kinds thot in-
diczated tnat they were mostly csatihered close by. Herboceous
weed stems, straw, bark, paper, =nd leaves were clso found
In this first leoyer. Tae cup-forming layer, wnich usq:ily
Tormed the ovulk of the nest, can be further divided into
three sub-leayers - a transition sub-layer next to the
foundaticn, the m2in cu -forming sub-layer, and 2 tronsi-
tion sub-layer next to the lining. The main cuz-Torming
sud-layer was usually the best develoged of tre turce. It
728 olmost entirely of bark in 14 nests, osrimarily of lecves
in tliree nests, mostly of herbaceous waeed stems 1n tvwo
nests, 2nd of about eguael sortions of bark, le=zves, wnd

weaed stems 1in two others. Grage was the most frejguently

used bark, ocut that of the ninebark (EFavsocarnus coulifolius)

and of the beautybush (Kolkwitzic amabllis) was used as

the mzjor tyose 1 several nests. The transitlion sut-luyer
next to the Joundation was Dbetlter develooed tnhnan the maln
cup-lorming sub-layer in four nests and in these cases

vas increascd by the addltion of large amounts of heritcesus

v



waad stems. The transitlion sub-layer next wo the linin
725 never very thick, being .rimarlily on area ol uerger
betveen tne nmnin cun-forming sub-loyer and the lining.
The third loyer, the lining, wos in every case composcd of
rootlets. In 135 nests there were =lso smcll blts of bori,
small twilgs, leaves, and herbaceous matericl In 2dditicn

to the rootlets. Dark brown to vlack and 1li_znt broun to
yellow-brown rootlets were found witn aout ecual frequency
in the nest linings. Red-brown rootlets occurred much lecss
frequently and always in combination with otner colors of
rootlets.,

After dismantling the nest, an analysis of the materl-
als was accomplistied ©y miking o si-ht Judgement ol tne
proporiions according to the bulk of thne varlous natericls.
Consicering tie nests togcther, herbaceous materlals vera
the comuonest, Jorming 27.2 per cent of the average nest;
wvooly twigs formed 20.1 ver cent, bark formed 25.5 rer cent,
rootlets formed 14.2 per cent, leaves formed 7.7 »er cent,
vaper formed C.7 »ner cent, und twine Tcrmed 0.4 per cent.
Table 5 zlves the oroportion of different mzcterials cou-
prising tne nesis that were anciysed. Bent (194.) uentions
that sore nests in tie Mid-west are lined with horsenzir.
McAtee (194C) re sorts the nresence of lumps of dirt in the
foundatlon of one nest, =2nd Turle (1930) incluwes ress os

occurring in Catblrd nests.



TABLE £
FRCPORTION OF MATERIALS IN NE3TS

Nest | Twigs | Herb. | Bark | Leaves | Paper | Twine | Rootlets
No. Mat.
1 .056 «333 .500 0 0 0 111
> «250 « 500 125 X 0 o) 125
4 .500 .167 167 0 0 0 167
5 <167 «3030 X |.233 X 0] <157
6 .2C0 .200 «200 0 .050 050 .200
T «>00 .100 .400 | .010 .050 .040 .100
e 417 073 003 | .333 X o) 0035
9 .220 .220 .220 | .220 o) o) .110
10 250 .525 .125 L 0 0 .100
11 .222 «323 323 X 0 0 <111
12 «333 2230 <167 X X 0 .167
14 421 216 .05% | .053 053 0] 105
15 273 102 <364 | .090 0 0 .CO1
17 137 « 233 .250 | .187 0 0 003
1 .250 250 «250 X X X «25C
19 « 5353 .167 «232 0 o] 0 <187
20 DD 111 «3335 | <167 0 0 .05
21 0625 | .375 .0625| .250 0] 0] «25C
22 157 157 «500 0 X 0 10
25 .125 .500 .125 X 0 0 250
24 A3C A7 .250 X X C .125
mean | .251 272 <225 | JOTT 007 .0C4 <142

Nests 2, 13, and 1& were destroyed vefore they could be
collected for analysis. The rark, X, indicates »rreseics,
but in a quantity too small to evaluate.



EGGS AUD EGG LAYING

No f1:1d study of the eggs wos attempted. 3Bent (1940)

pT)

describes the egzs as belng deep Slossy greenish-tlue or

bluish-gireen, much deepaer toned than the eszs of the Rotin
Wood Thrush (Hylocichlza mustelina). They :ire usuallly
without spots, but Sage et al. (1913) re_orts Cattird ezis
spotted with red. Tent gives the size from z saaple of 50
8zgs in the Nationzl Museum as 232.7 mm. X 17.5 mn.

The aumber of eggs ver clutcn ronged from two to fcur.

Q

There wWere ten nests with Tour ezgs, elgnt with tiree egg

and Tour .ith two eggs. Tils gilves a mede of four, = medi-

- 2

an oi tnree, snd = meen volue of 2.2 >3 Der nest. Zent

@
™
6]

(194%) gives the range 23 from two to Tive as doss also
Barger (1951b). Harlow (1918) reports She range as fron
thires to five, =nd Young (1949) ~ives zn averacze of 3.1

e@ggss per nest. Troutman (1940) reports a nest containing

S1x eggs. Table & oives the number of eggs per clutch
according to the time of aesting. In Loth thls tabulation
and 1in the deternmination of the clutch figures abova, nest
No. 1 has been omitted, since it faoiled curing eyc laying
Lefore tne clutech was complete. Of tiie ten nests thzt wers
first nestings, seven had four egss, two had three eggs,
*nd one had two ezgs. Tals gives a medizn =nd mode boih
€dual  to four znd a mein of 3.6 exzs per nest. There were
four Nlests that were considered as z2ither late first nest-
ings O©xr second attenpts after the follure of the Tirst nest-

ing;., . \ < 5 -
& In this category the medizn and mode each equrlled
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NUMBER OF &GGS =R CLUTCH
Nuniver of FWesis with
Time of Westinsg 4 z 2 Mode |Medlan | Iiean
Spgs | Bops | aces |
First nestings 7 2 1l 4 4 el
Second attempts
or late first 0 3 1 3 3 2.75
nestings
Second nestings 3 3 3.4 3 Z.125
Total nests 10 3 4
FIGURE 3
FREQUENCY COF EGG LAYING DURING MORNING
B
Numer of
e g8 laid 4 .
during the / \
intervening 31 . :
time jeriods /
29 /’
11 @ m— @
L4 1] L] LJ v
8700 0.C0 C9ul 1000 1100

Clock hours



[N

naon of 2.75 egps wer cluten. Second nestings

three witn 2
nad 2 timodal number of eggs a2t three znd Tour vwith the
median at thrse -nd the menn equzlling 7.125 eggs.

Nests Ho. 19 ané No. 23 were the only ones thzat were

under c¢21ly observatlon while beling bullt. In both nests

vhe first egg was laid the doy after ezach nest was complaeted.
Bent (194% 2nd Shufeldt (1793) 2lso zive this as the elalsed

time until the first esg, but Herrick (1935) rerorts 2 nest

in wvnlch the flrst egg was not laid until three days after

the com:letion of the nast, 2nd Berzer (1951b) gilves tihree,

Irour, a2nd five days os the elapsed time between tne com-

»>letion of the nest 2and the laying of the first egs.
2tham (1936) states thot the first ezg of tnree 1lnid was
deaerosited in the nest the dny the nest was ITinished »#ad thot
the last was not 1l21¢ until seven days later.
The ez;z8 are always 1l2id ia the meorning. Figurse

e vas laid

e
~

e

(“\

shows tae freguency of laying of 14 eggs. One
by O700, znother by 0720, two more by 0000, three morc by
0900, four more by 1000, ond three more by 110C. There is
Sorme evidence that certalin females laid consistently in the
Sarly rart of the morning, while other femzles laid con-
Sistently in the late morning; but the nuubsr of definite-
ly observed instances of this are too few to make any
enexralization. Herrick (1935) and Shufeldt (1793) ploce
the time of ezg loying between 0900 snd 1200 with the most

frequent occurraence between the hours of 0900 and 1100.

Dovig (1942) found 211 four egzs of one nest to be 114,






one 8g5 dally for Zour doys, at 0700.

In 21l nests undaer observation =

single egg vwas la

eaci day until the clutch was complaete.
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INCUBATION
Only the ferale was observed to incubate tne ecys.
Tne only instance recorced in the literature of o mole in-
cuvating is by Forbush (1929), who stetes that tas male
does incubzste sometimes, occasionally singing while on the

nest. He gives no further detalls.

Length of Incubation

The incubation time in this study 1s defined as the
elapsed time from the laylng of an egg to its hatching.
The term incubation period refers to the supposed time the
eggs are actually being erfectively incubated and is count-
ed from the day the last egg 1s laid until the day the last
egg hatches. The lncubation times of five eggs are known
rather accurately. Egg No. 2 and egg No. 3 of nest No. 18
both hatched after 13 days. Egg No. 4 of nest No. 17
hatched after not more than 13 days, 2 hours. Egg No. 3
of nest No. 17 had an incubation time of not more than
13 days, 5 hours. Egg No. 1 of nest No. 1& hatched after
14 days. Along with the times of 12 other eggs, it appears
that the first egg laid hatches on the 1l4th day after lay-
ing, while 2ll the other eggs in a clutch hatch after 13
days. The incubation period 1s 13 days and is equal to
the incubatlon time of the last egg laid. Mrs. F. W.
Commons as reported by Roberts (1932) zives the following
incubations times for flve eggs in one nest: the first
egg hatched after 15 days, the second after 14 days, the
third after 13 days, the fourth after 14 days, and the



fifth after 13 days. Bent (194&) and Gabrielson (1913)
glve from 12 to 13 days as the incubation period. Herrick
(1935) and Kendeigh (1952) give 13 days as the average.
Burns (1915) reports the rznge of the incubation period
from 12 to 14 days. Bergsr (1951b) states that the periods
ranged from 13 to 15 days. Davis (1942) writes that each
of four eggs was laid in a Catbird nest daily from June 15th
to June 18th, and that they all hatched on July 1lst. This
glves an incubatlion period of 13 days.

The eggs in nest No. 23 were incubated through the
23ré day since the first one was laild; on the 24th day the
nest was aeserted although the eggs were stlll there and
apparently not disturbed. ZLathem (1936) had a second nest-
ing that went to 22 days of incubation before the nest was

abandoned.

Attentiveness ocnd Inattentiveness

Only the female of the nest No. 18 was observed in-
cubating the day the first egg vwas lald; and it seems quite
probable, considering the incubatlon times of the eggs, that
incubation does not begin regularly until at least the se-
cond egg 1is lald. Females were observed to incubaste on the.
day the second egg was laid, but not for long periods.
Bent (194C) mentlons that the female does not begin incu-
bating regularly until a few days after the set has been
conmrleted. Schufeldt (1:93) states that the femele sat at
irregular intervals during the first few days, &nd Herrick

(1935) writes thet the Catbird did not begin to incubate



"with earnest" until after the third egg was laid.

The average attentive period was 20.53 minutes for 47
periods of known length, and the average inattentive period
for 47 periods of knovn length was 12.03 minutes. From
these values 1t is determined that 63.97% of the female's
observed zctivity was in incubating. Kendeigh (1952) gives
figures for the Catblrd of 22.7 minutes for the average
attentive perlod and 7.0 minutes for the average inatten-
tive period. He glves an average of 33 attentive periods
a day, with the female spending 75.9% of her daytime activi-
ty in incubation. Davis (1954), from data supplied by
Kendeigh, states that the female spent 65.9% of the observ-
ed time in incubation. Counting also periods of unknown
length, the attentiveness in my study ranged from 0.5 min-
utes to 120 plus minutes, while the inattentiveness ranged
from 0.5 to 78 plus minutes. There vere 1.7 attentive
periods per hour and 1.6 inattentive periods per hour.
Table 7 tabulates these data.

No day to day trend in the lengths of the inattentive
and attentlive periods as incubatlon proceeded was apparent
in the data. Kendeigh (1952) found that the only daily
varlation in the attentiveness was due to the temperature.
At 69 degrees F. the attentive periods were the longest
and came at the least frequent intervals. Above and below
thls temperature the periods of attentiveness were shorter

and alternated more frequently with inattentive periods.



TACBLS 7

A. ATTSHTIVE FESRICDS IN IKINUTAES ACCORDING 2C

THE DAYS 3INCZ TH:E FIRST ZGG WAS LAID
Sl 2|zl 45|87l 9 |10|11] 12 |15 |14 15|16 | 17
- 134 ~{49|1|-]=-|-] S |29]|- |51 [TO|36]|54 13| 9
2111 D G |17 17.5] 39 | 43 1 | 14
1 11.5]15 22 111 |23 1] 1
5 10 7T |55 5 g
1 7 45.5| 16 C
12 2C 9
25 | T.5
11
B. INATTENTIVE FERIODS IN MINUTES ACCORDING
TO THE DAYS SINCE THE FIRST EGG VAS LAID
of1| 23| 4| 516] 7|°] 9 |10 |11] 12| 12 |14] 15 | 16 17
- -1 | =|29| T|-|13|=| S | 6 |24]| 4 5.5133|14.5| 7 16
5112 T.5| 6 4,5] 5.5|17] 12 | 2 15
Te5 4 118 9 [19.5]26 1lc 5
29 6 3 12 |27 19.5
5 .5 |12
S 35 | 3.5
14 | 7
22 | 7.5
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TABLE 7-Continuec
NUMEER OF ATTENTIVE AND INATT

EBNTIVE

PERIODS PER CBSERVATION PSRICD

Time
Feriod

Attentive
Periods

Inattentive
Feriods

Total

2+34
1+53
2+38
1+22
1+00
1+48
1+45
1+47
1+29
2+37
1432
1+56
2405
2445
2400
1+30
3411
1+11
2411
2+14
2+57
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42425

]
n

(9)
(0]




Behavior cduring Incubation

The female came to the nest usually by the same route
to perch on the same rim; however, she might come with a
good bit of hesitancy, often making several approaches up
to the rim only to retreat. Other times she came directly
over her usual route to the nest rim to immediately settle
on the nest. Most femaleswere cuite constant in the posi-
tlon they faced on the nest, but I have not seen any cor-
relation with cover, sunlight, compass direction, or slope
that would be the same for all nests. I would imagine that
the position on the nest 1s merely a function of the ap-
proach route which did seem to be determined by the avail-
abllity of cover and sultable perches. The female may
settle on the nest with a slde to side motion, or more often
without any such motions. The femele would sometimes zp-
proach the nest giving soft; quiet or soft, wheezy mews,
and she would occasionally continue to mevw after settling
on the nest. The female of nest No. 17 was twice observed
to come to the nest with food in her blll although there
was only a single unhatched egg in the nest at the time.
Both these instances occurred, however, the day following
the hatching of one of the eggs, but the newly hatched
bilrd had disappeared by the next morning. In both cases
the female ate the food immediately after settling down
on the nest.

While the female was at the nest, the male would often

sing from a2 regular song perch, usually at normel volume,
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either the long territory song or more often & shortened
variation of this song of only a few phrases. When not
singing the male has been observed to perch quletly, preen,
or move off to feed in the area. Davis (1942) states that
while the female was on the nest, the male perched nearby
or fed. Concerning the singing of the male during incuba-
tion he further writes, "the male sings in the usual loud
manner occasionally but frequently sings a Weak warbling
song. .These notes are very simllar to the usual song but
the volume is greatly diminished. One must be near to
hear the song". He did not mention during what activities
these songs were used, but the weak song referred to per-
haps 1s the whisper song used by some males in this study
at the guard perch.

The female was observed to leave the nest under three
different circumstances: when disturbed, in responsse to the
male's slgnal, and for unknown reasons. Of all the observ-
ed departures 12.5% were when disturbed, either being
flushed off the nest or purposely leaving to fly at an
intruder. When flushed, she would leave the nest quickly
and gquletly, dropping low, and moving rapldly through the
underbrush away from the nest. Tne female left the nest
48.2 per cent of the time in response to the male's signal,
which was usually the quiet song, although a short normal-
volumed song was also used, and the male of nest No. 19
would generally only give the quitt call. In almost half
(44 .4 per cent) of all signaled departures the female also
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geve cne to sevaral qultts when leaving the nest.. On
several occasions she would begin to qultt on the nest prior
to the vocal signal of tne male, having apparently realized
nls presence by some other means. The female of nest No.
12 delayed leaving for several minutes 20 per cent of the
times the male signaled. The female of nest No. 17 falled
to leave Tl.4 per cent of the times the male signallaed; sha
would, however, quitt a number of times and become zuite
restless. No other females delayed or refused to depart
vhen signalled by the male. After leaving the nest, the
female would most often fly away from the immediate area.
Occasionally she would fly in the direction of the male;
both birds would then perch near each other, quitting.
During the 13th day of incubatlon of next No. 12 the male
fed the female after she leTt the nest.
"Famale to perch southeast of nest 2t 1324 - moved
down and than back up to nerch. Moved to east rim nd
then onto nest facing west at 1325. Bird mewed to
northeast of nest. Mals singing short phroses to
north at 1330. Male quitting east at 1334 - famale
left nest than to east. Male flaw to perch in honey-
suckle north of nest. Female flew to him. Male fed
female. Then female flew northeast; male perched
Just north of nest, wiag fluttering."
No other instance of the male feeding the female durlng
incubation was observad. avis (1942) observed ihe mnle
and female to rerch near each other while she was off thne
nest and touch or rub bills. Table & illustrates the de-
vartures of females from the four nests under observation

during tne incubation stage.

Durinz the n»eriods while the female was off the nest,



TABLE &

FEMALES ' DEZARTUXKS FROM THE NEST WHILE INCUBATIKG

Nest [y Left Left Without |[Left With [§'Signals,| ¥
No. |[the Nest d's Signal | 's Sig. [PQuitt |Delays
15 10  [daisturb. 3 (30%) | 3 (30%) 3 (100%)| ©
unknown 4 (40%)

12 28 disturb. 1 (,.6p; 15(53.6%) | 2(13.3%)| >
unknwn. 12(42.9%

17 15 disturb. 3 (20%) | 6 (40%) 6 (100%)| ©
unknovn 6 (40

19 3 0 5(100%) 1(33.3%)| ©

Total 56 disturb. 7 12.5ﬁ) 27(42.2%) |12(44.48)| 3

unknvn. 22(39.2%)




the male was observed to assume the suard position on 77.6
per cent of these inattentive periods. The two samples of
the duration of unguarded inattentive periods were 4.4 and
3.8333 minutes. The three smaples of duration of guarded
inattentive per<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>