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Some Observations On The Breeding Activities
Of The Eestern Kingbird (Tyrannus tyrannus)
by

Paul Springer

During the surmer of 1942 a study was made of the breéding activities of
the Eastern Kingbird (Tyrannus tyrennus) at the University of Michigan Biolog-
ical Station, Cheboygan County? ¥ichigen,

The Eingbird ﬁas an excellent subject to study as it is easily observed
and is a member of en importgnt family of birds, thé'Tyrannidae, or New Vorld
Flycatchers, on which 1ittll}£§story work has been done. Davis k1941) has
written on the bélligerency of the bird, wirieh includﬁj some life history ob=-
servations. In 1225 Hausmen treated the utterances of the ¥ingbird. Some -
studies on this bird have also been made at the Stati-n, chief of which is

that of Goodell (19403. Aside from these three instances,l wes vnable to find

any other comrrehensive work ~n the Kingbird with regard to its life history.

lethods of otudy

One nest, nest C, was chosen and studied intensively while supflementary
data weve obtain=d from seven other nests also at the Stetion. Observetions at
nest C extended from July 1 to August 14 end toteled 65 hours. The young at
nests C and H were gls> observed until they disappeared. Letivities at nesf
C were observed from a green cenvas blind stor an 11-foot tower situated three
feet to the side of the nest. Some ~bservstions vere élso mede outside the
blind with 8x30 binoculars, Yest H was reached by an 18-foot tower for’pur—
roses -of weighing end observing the young. On July 15 the female bdird at nest
C wes trappzd at the nest br means of a hair net trap (devised bv 1'r. Bernard
Beker) and e red celluvloid band ~zs a*tached so that the parent birds could
be distinguished from one enother, She covld be told by the.rresence of a
brood srot.- Trevious to this time, I could tell the birds arart at close
range by the more brownish-grey head of the ferale and a few whitish feathers

below her right ere. The male £1so had more of & whistle to his flight. Be-
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fore leaving the nest, the two young &t nest C were likewise banded, as were the
three voung at nest H..For purposes of identificati-n earlier in the brooding
cycle,thé young at nests C and H were marked on their beaks with red end white
nail polish. The young birds at the two nests were weighed every evening be-

tween 7:15 end 7:45.%

Acknowiedgements
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Carleton Collegé,‘Northfieia, Finnesota, for valusble aid and suggestions |
throughout the study end for criticel reading of this rarer, and to all the

others at the Station who hel-ed, particularly members of the classes of Or-.

nithology ¢nd of Special Problems in Birds.

Habitat
The Eastern Kingbird is considered an ar»oreal bird of the Transitional
Zone,prefeﬂing deciduous tree growths, During the breeding season it likes -
the open type of woodlend end in ‘he region of the Station may be found near
water sites, along roadsides, near buildings, end in sparse forest growths.

Associationg of Osk (Quercus rubra), Aspen (Populus tremuloides and grandi-

dentia), Bireh (Betula pepyrifers), leple (Acer rubrum), and Fine (Pinus stro-

bus) seem to be most to its liking. ¥ood, Smith, end Getes (1€16:12) write
regarding the status of the bird in the Douglas Lake.region, thet it "may be
found in all lend habitasts but it is most eabundant in the 2srens end oven
plains". Since this study as besed nrinarilv on observations on the grounds,
the =bove conclusions with regard to the entire Dongzlas Lake area could not
be confirmed. However, meny birds with voung were s-en ontside the grounds
along roads bordering fields end rlains.

In its habitat the Kingbird is one of the most cowr:on birds. Because of
its consriciiousnesz and confidenée in men it is eesily observed and is cuite

well lmown. Zoberts (1936:6) describes these traits very clesrly when he

Y a11 statements of ti-e throuzhout the study refer to Bastern Viar Tine.




. .
writes, "Its hebit of hawking for insects from an elevated perch end its shrill
scresming notes force it on the attention of the passerbyf

The avifauna associated with the Kingbird included the Robin (Turdus mi-

eratorius), Cedar Taxwing (Bombycille cedrorum), Chipping Sparrow (Spizella

passerina), Least Flycatcher (Empidonex minirus), Purple Martin (Progne subis),

Ruby-throated Hummingbird (Archilochus colubris), and Vesper Sparrow (Pooece-

tes gramineus).

Territory

No special'attempt was made to detérmine the territories of the Kingbirds
studied and thus only cesual.observations are presen*ed. The partial terri-
tories of the birds of four nests: A, B, C, and G are shown on lap 1. The
boundaries given represent the territory the birds were seen to frecuent and
not nessarily the true defended territory. ‘ _

It will be noted that the territory at nest B was extended from its orig-
inal size. 'This ﬁas due to the desertion of the birds at nest G. Previous to
this the had prevented the birds at nest B from aprroaching any nearer then
the top of the cliff. A difference in nest B can be seen in that it is located
in the corner of the territory while the others were situated more or less
near the middle of the territory. This was duve to the fact that the birds at
nest £ restricted the birds from extendihg their territory lakerard while the
region to the west was .nsnitable consisting of thick second groﬁth.

As Devis (1941:158) hés nointed out, the defense of the territory may be
divided into three tyvpes of fiéhting: (1) intresrecific fighting, (2) inter-
specific fighting, =nd (3) predator fighting. Io rredatory fighting was ob-
served at nest C but in the other tres the masle played the most conspicuous
rart. It seemed to be his duty to perch up on soue exrosed placed as the top,
of a tree ana vateh for any poszible intruders. At times he was not observsd
to be near the nest but the call fo the femele would bring him back very

auickly. , /
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The fighting against members of the same speciés (intersrecific) wss the
most fierce and botﬁj&gd female partook,es was observed/Davis (1941:158).
After the fighting the male either rerformed & tumbling dis~lay in the sky or
returned to & rerch near the nest where he gave many notes similar'to kit or
kitter. They were run together rapidly and given excitedly with a seemingly
victorious tone to them. |

Interspecifié fighting, or the fighting egainst other species except pre-
"dators, occurred near the nest and usually the male aloné participated. Spe-
cies always attacked were the Purple Martin, Baltimore Oriole (Icterﬁs galbulaj,
and Cowbird (Mqlothrus ater). But the male did not elweys drive off all in-
truders.. The,bhippiﬁg Sparrow, Red-eyed Vireo (Vireo olivaceus), and Gold-
finch (Svinus fristis) were never attacked and Robins were usually let alone.
On two occasions the female -as observed to drive a Bsltimore Oriole and a
voung Cowbird away. In the first instance the female, which was 6ff the nest,
called as an in-uisitive female'Baltimore Criole approached too near the nest.
The maie came when he heerd.the fenale caliing znd then the female darted out
and drove the oriole awey., In the second instance & Red-eyed Vireo was feed-
ing a fgung Cowbird in the nest tree'and the female drove the latter away, the
male not being arourd.

No vrredatory fighting was observed at any of the nests, rrobably because
of the lack of nredators near the Station. One Kingbird south of camn was

seen to attack a Red-tailed Fewk as it soared sbove the woooss

Nests
The nests of the Zingbird were found in veried situati~ons and locations.
(Quercws vu br&) )
is seen in Table 1. 75% of the nests were in Red Oak,indicating & decided pre-
ference for this tree in the csmrus area. One (nest A) wes found in en Arer-
“icen Blm (Vlmus americana) and snother (nest H) in a Jack Tine (Pinus banksi-

ene), the onlv srecimen of this tree near the Stati~-n., The letter location

is described as rare (Forbush, 1927:317) or occesicnal (Barrows, 1612:3¢5),
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Goodell (1940:3-4) found only one nest at the statinon in a Red Oak snd one
each in a Zmericen Elm, “hite Birch (Betula alba), end Soft laple (Acer ru-

brum).,

The nest in seven instances was situated at tﬁe fork of a branch but one
was placed in a crotch of the trunk. However, all the nests were situated so
that there was easy access to the open. This permitted unobstructed obse?va-
tion against intruders. In cases where other treeé grew next to the nest
tree, the nest was placed on a side away from the ﬁeighboring trees. About
half of the nests were exposed more or less directly to the sun’s ra&s. This
is in‘agreement with what Goodell (4) found., Nost of the nesté were easily
viéible but the one in the Jack Pine was rather well hidden from beiow. It
is to be noted that of eight nests five Wwere situatea between 12 and 21 feet
above the ground.

There is a noticesble discrerancv in the meas:rements of the dutside dia-
ameter and the inside denth of the nests as comrared with those taken in Goo-
dell's (B) study. ﬁis nests averagedlll.S em. in outside diameter and 5.4 cm.
in inside derth as comrared to 12.7 cm. outside diameter and 3.8 cm. inside
depth found in the present study. However, the figures found in this study
compere fevorebly with those in the literature (Bendire, 1895:239, and Todd,
1940:341).

The Kincbird's nest is characterized by its bulky and loose outward
ap-earsnce. But viewed on the inside itQis N firm, well wovén structure,
slightly oval in shere. Small roots and weed and grass stems, sometimes wound
with string,form the outédide of the nest. Tieces of ro-e, stringz, cloth, pa-
rer, cotton, feathrers, strirs of bark, or cocoons are usually rlzced or woven
in on the underside of the nest, The insife of the nest is of the same mate-
riel as the outside bt of & finer -ualit-r and mav contain some grasses. The
lining varies from cedar fibers, plent déwﬁ;“cotton, pearly everlasting, and

fine fibery string to fine rootlets, hairs, snell, rine ncedles, small rieces




of bark, and grass.

Eggs

Only three nests were found with eggs. Tﬁo conteined three eggs,while
the other had four. The doloration of all these eggs was very similar, a
groﬁnd color of creemish white merked with spots varying from chestnut to um;
ber. These spots were of different sizes and more numerous on the larger end.
The egcgs at nest G were collected July 5, two deys after the birds deserted.
Two eggs measuréd 18x23 mm. and weighed 2.6 end 3.3€ grams respectively while
the third measured 13x22 mm. and weighed 3.49 grams. Neasurements and weichts
of eggs were not taken at the’other two n;sts for'fear<of breaking thé eggs
or causing the rarents to desert. .

The incubati-n reriod could not be detérmined with accurac~. Yest C was
the only one found while the eggs were still being laid., On June 30 it con-
tained two eggs.(Johnson) end on July 1 at 7 p.m. thefe still were only two
eggs. On July 2 at 8:30 p.m. there were three ezgs and on July 3 at 7:30 p.m.
there were four eggs. Unfortunately the eggs were not marked znd as a result
it could not be told which two of the four eggs subsecuently hatched.

The incubation period hes been given variously from 12 to 16 days (For-
bush, 1927:31f). Devis (1941:163) noted that in two instences it was 1€ davs.
Oberhoiser (1928:3384) states that 12-13 deys ere reguired to hatcﬁ the young.
i1l (1930) observed 2 nest at the cemp in which the incubation reriod wes
sr-arentlv 15 dars. Tne ecr ~es n-esent on July 1 when the nest was discover-
ed and ezes were laid on July 3 end 5., Incubetirn we: thought to have s*arted
after the second egg we:z 1l:id. On July 18 two ezes ha*chad ~hile the third
never hatched, It was ni-ed on the noon of Julv 1¢ and removed on July 21.

It wes not noted hor the egg shells zand the unrrod.ctive ergs were dis-

posed of ,but Devis (1941:184) observed that the female cerried them off. None

were found nder the nest or in its im-ediate vicinity,
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Incubation

Table 2. gives a summary of the nesting events at nests C and H., The
femele bird did all the incubeting and at no time ~vas the male observed to
assist. Bﬁt oczesi-nally the male incubates (Bent,1942:17, Forbush, 1927:
318, and Oberholser; 1$33:384), Thé male, however, is a very interested ob-
server end en erdent guardien of the nest. He usually staved within s ght of
the nest as the female incubasted and -ould -ass the time cateching insects,
rreening, driving off intruders, or guarding. At intervalé he wou}d come
and relieve the femele at the nest, allowing her a chance to exercise, feced,
and rreen. The usual procedure was as follows. The male flew to the nest
uttering call notes resemblink those given aftef a fight but not run togeth-
er so ranidly. The female looked up ané chirpered ar.twiftered softly aﬁdv
then left,calling st times,while the male guarded from -ne of two ﬁead twigs
gbout three feet ebove the nest. Twice he weas observed to fly down to the
edge ofiﬁhe nest to examine it more closely. ¥hen the Temale came back she
flew directly to fhe nest end twi%terea softlv. However, if someone was near
the nest tree she was more hesitent and flew from limb to limb bef-ore settling

on the nest., The male usuell: called then and fler away but s-metimes he

=

ruarded for severel minutes longer before leeving.

The sleening rlece of the male was not deierm’ned; In the evening be-
tween ©:30 end £:45 he would fly off toward Ladyvillé but the exact location
could not be ascertainedf Devis (1641:165) records thet the male et one of
his nests roosted in a nearby tree esch evening from June 1C to sugust 1&.

No instences of attempted conuletion w=re observed. 4 few times the male
was seen to pursue the femele, but,sﬁe peid little sttention to him or just
flevr with him cslling.

Tre ferele wes seen to bethe only once. This w:s done by flring over the
lere end éip~ing in it much in the manner of swsllows ~iclting ins=scts from the

~ater in flight, after reresting this s=veral *imes the bird »r-cezded to the

o
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nest tree to rreen her feathers. Forbush (1927:329) end Stone (1037:671)
record enother method of bathing in which the bird stands in shallow water aﬁd
dips &nd flutters.

Table.S. shows the attentiveness'(the time when the bird's feet are aetu-
ally on the nest) of the female during incubatign. The nele is not ineluded,
as he wes observed to be attentive in only two instences. It will be noticed
that the attentiveness of fhe female remained at a high 1e§e1’from the first
dey of observation (July 8) until the day of hatching (July 16), around S80Z.
Duriné periods of hot weather weather, as on_July 12, the bird wes attentive
fewer times than vsual (1.2 times per hour as com~ared to the averagé of 2

Atimes per hour), but averaged longer for each time (3%2.3 min, per sitting in-

stead of the averége 23.1 min, rer sitting). She was also inat?enti;e for 1mg-

er periods during hot weather (13 nin. at a time comrared to the averasze 8.5

min.: absence). On July 15 she ﬁas very nervous, rresurbably from being band-

ed in the morning, snd was inattentive longer than normally (28% of the time).
The behavior of the rarents due to my rresence at the blind was much

the same throughout the brooding cycle. The birds put up & mild fuss =nd

called kit end kitter notes similer to the cell notes but givemnmore sharply

and excitedlv. There +es elso & b-zee note. A4lmost es soon as I disaprezred
in the blind the birds sto~red callins excent for e few its and in from two
to seven minutes the female srreared at the nest although she was still a 1lit-

tle distristful end Yert e shar~ look-ut at the veep hole.

' ' Young,
-Iﬁ Tables 4, snd E.are shovm the a’ tentiveness and inattentiveness of
the rerents during the brooding period.  The first young was hetched between
5:30 snd 8:05 r.m. and wss still damr when first observed. The female broodeg
almost constantly (¢7%) the first evening and throughout the c:recle was the

only bird ~ver ~bserved to brood. Brooding graduelly decressed =nd on the



-9-

sixth day%/the female wes ettentive only 28% of the time. ﬁuring neriods of
inclement weatherp as when it rsined ~n July 17, the female set very much (91%
during 3 hr. end 10 min) as comrared to the afterncon and evening of the same
day when the rein csesed and she wes atfentivé énly 75% 4 'ring 3 hr. and 53
min.

Throughout observations the female fed the young ebout three times =zs
often as the male (énfaverage of 6.4 feedings per hour during the period for
the female as compared to 2.1 for the malé} The male fed oftener than the
female on only two days, July 24 and 25, which,aé noted above, were very hot
and humid. The number of feedings per hour gradually increased as ibe cycle
progressed but fell off a little near the end (see Table 5.). The birds were

.not consistent at all in their feeding of the young. There might m-t be any
feeding for 30 minutes and then a series of closely sraced feedingé would
occur. The frequency of feeding usuelly drormed down betwe%p 4 and 4:30 p.m.,
at which ti~e the day wes the warmest.

Feeding -n the day of hatching and on rart of the first dav was bv re-
gurgitation and wss done entirelv by the femele. During this nerind, however,
she sometimes Eéd the young very smell ins=cts held in her bill. The male was
not observed to feed the young before the af‘ernoon of the first day. On
severel occesions on the first and second devs he was seen to feed the female
on the nest,who in turn would raise up and feed the young. If en insect wes
too large for the yvoung to nsndle, the parent worked it in its bill snd offer-
ed it t§ the young agein. The mele ususlly brought lerger insects snd sev-
ersl times had to eet food which the young wer= unable to hrndie.

The following insccts were ObS?rVéd té be fed to th~ young at the nest:

beetles (Coleontera), House Flv (¥us donestica), smell moths (Heterocera),

i'av Flv (Erhemeridae), Damsel Fly (ngo“tera}, Cicada (Cicsﬁidae), two sre-

cies ~f Tellow-3gcvets (Vesner), crasshonpers fcrididae), and Bleck Fly. (Simu-

1 e dey when the voung were six desvs old figuring the hetching day as zero.
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4 /
liggg). The Cicadas formed a very imrortant pert of the diet on the lest day
in the nest. Kot all the insects are captured in the aif,as severel times the
parents were seen to take insects from the groung snd to pick them off from
the blind covering.

Both the rarent birds ate the fecal sacs of the young up to the sixth
day. On that dav thé mele com~enced to carry them off, but the female did not
do so ﬁwtil trhe ninth day. On the tw21fth dey she ste the smell sac of one of
the young just before she settled down to brood for the niggt. The varents
usually waited expectently after each feeding for the fecal sac to eprear.

As the young became blder and more lively, they backed up o the side of the
nest)requi;iné the mrents to cling to the underside of the nest in order to
get the sagés. The male uéually_carfied them over the leke ¢nd drop~ed them,
while the female placed_them’on the>beach end sometimes pecked at them. On
the first dav the female was twice noticed to eat the fecal saes and then
arrarently feed the voung but it could not be told with certainty ip she fed
them fecal material or not. | |

Keither the rarents nor the yvoung birds were ever seen to rzgorgitete
indigestible parts of food as witnessed by foodell (1940:11-12) and ofher ob-
servers, However, the suthor saw a Finebird elong & road near camn cough up
end drop something which w2s probably indicestible material,

- As the brondinrg cyvcle progres-ed, the parents became more slarred at the
rresence of rassing neoc~le end es-ecially at the observer's, whom they arra-
rently recognized. +“henever the observer arrroached the nest or welked by on
sicewalk neer the nest, the rarents hovered cver him and cslled excitedly.
Tﬁis behavior wes not shown to eay other paséeery. The nerents beceme even
more disturbed when the young.were taken from the nest to bs “éighed end the
female swoosmed do'mn st the iantruder, clicking her bill and showing her oren-e

crewn . = . . . .- ,
orest, Year the <nd of the cycle the female bzc me so beld as to strite the

By

observer's head. The mele never displayed the seme fearléssness end rade

only half-hearted dives. ""hile the voung were be'ng ~wesighed, the rerents oni-

he
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eted down 2nd often only sat &~d watched.

Usually éither the male or tge female or both were guvarding the nest,

The male sﬁmetimes guerded from a neighboring tree when the female was on the
nest and from the nest tree when she was gone. At ti-es the female guarded
too, especially before & brooding reriod. There -were times when neither bird
could be seen in the viginity of the nest, but these were seldom.

The growth and develorment of the young‘with regard to their behavior,
feethering, and weight is iisted in Tebles €. and 7. Teble 8. shows the nest-
ing success of two nests, C and H.

The length of nestling life was 14 end 16 days respectivély in nests B
~and C. The young at C seemed & little more fearful than thoée at H, They
were able to fly on the fourteenth day. _Teble 7 shows that there was a steady
weight increase up to the thirteenth day, when only a slight gain or a loss
occurréd. Nestling No. 1. at H ms ceught by hand =fter two days out of the
nest but showed little fear, ' . ‘

Post-nesting Activities
The birds at nest C were observed un to August 14, when they were 29 days

old, efter which date they were not seen bv the suthor. However, theyv were
y B3 N k] o

rerorted seen in Ladyville three cdey: lester. ..s the roun: left the nest on

[}

Aurust 1, the parénts stcred #ith the birdz &t lesst 1€ days. The sctwal

nest lesving wes not observed but the young were seen when not more tien 30
minutes ovt, ebout two feet from the nest. They made short flights of 10 to

30 feet and usually stered close together since they followed each other about.
The efternoon the birds left the nsst the rarents were ~bserved to male 10
feedinegs in 41 minutes between 1:C9 and 1:52 n.m. or 14,6 feedings per hour.
“ne voung was observed tn excrete a fecel ssc which fell to the cround. How.
ever, on the next day tké femele ws seen c-rrying a fecel sze to the ground.

~:

¥iss Muirhead,vho has been s*udying the Least Flvecetcher,informs me thst in

that bird the -esrents watch for fecel sacs after feedine birds out of the nest
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and swoop down, cateh them in mid-air, and carry them away. This behavior
lests only a day or so after theZ;:ve abandoned the nest. ’Such is probably
also the case in the Kingbird becuase several times the parenté waited ex-—
>pectant1y after a feeding as they had previously done at the nest.

 The family steyed within the territory until they left it on August 15.
Davis (1941:164) states that they usually stay near the territory but by no
means within it.after leaving the nest. The location of the young could al-
ways be told from the kit-like calls the voung uttéred. These were similar
to the 2dultds call notes but were not so loud. The young were never seen to
catch insects on the wing,but on the sixth day out one of the young,whjéh
was 2l.days old,was observed picking insects off & branch. Between 9:30 and.
10:56 a.m, the same day,the y&ung were fed 15 times or at an average of 11.6
times an hour. They now folloed the perents a little and flew with a strong-
er flight. Uhen 28 days of age the young were almost as large as their na-
rents' but still followed theﬁ about, calling nearly as loud as the:adnitss . .
They even descended to the ground once and picked up insects but never were
Seen to catch insects on the wing. Goodell (1940:13) noted that in two ceases
the young were catching their own food on the tenth and twelfth days bﬁt of
the nest but does not tell the manner in which they obtained it.

The adults remeined sbout as irritable as they were during the brooding
period but did not object to my rresence at a distance of 100 feet of so.
Other birds were seen in the tree that the young were inhabiting at the time,
Orioles ere driven off by the male, as ere Cedar Teaxwings if they approeched
too closelv. But a Least Flycstcher wers not bothered. The female did not ob-
ject to a oung Robin or two Red-eved Vireos in the seme tree. Both adult
birds, esrecislly the male, engaged in fights with other Yingbirds.

Several other families of Kingbirds moved into the 3tation ares about the ceeend
wreek in hugust. These consisted of young birds eble to fly accompenied by

their parents. The birds were very noisy end b&€llizerent towerd other srecies,
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alwzys chasing the Nartins,while two were seen to force a Earn

Swallow (Hirundo erythrogaster) to the ground. One was continu-

ally singing a song very similar to the matin song given by the

breeding male tetween dawn and sunrise. - It consisted of several

kitters followed by”a‘kit—weet4weet. Pin-cherry trees were fre-
quented by some of ﬁhe birds. By the following week most of: -

these birds had moved on.

|

' Parasites - R -

- Mites 81milar to the common Chlcken &1te (Dermanyssus) were .
present on the young blrds in nests C and H the only two nests |
.that were examined each day. The young of Nest H were severely
infested with them,as was the nest itself. Other arachnids and
insects found in different nests included a few spiders (Pracrnl-

da), several bird lice (MalWOOhag_), one sprlpg-tail (Collemoola),

and a few ants (Formicidae).
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Summary -
1he HXingbird is typically a transitional bird and during the
breeding season inhabits open deciduous growths. It is a com-

mon bird in the Douglas Lake area and is well known because

.of its conspicuous habits zaznd its trust in.man.

It ha§ 2 definite tefritory which it gﬁards against the in-
trusions of other Kingbirds, other species, and predators.

Some species of small birds were never attacked.

The nest i8 characterized by its loose, bulky outward appear-— -

ance and its firm,well woven inner structure. In the vicin-

ity of the Station it is composed mainly of rootlets.

Only the female incubates,but the male guards while she le:zves
the nest. A high level of attentiveness is maintained through-

out the incubation period. -

Both parents assist in the feeding of the young,but the female
usually does more except in hot weather, when the reverse is
true. The female broods entirely. During hot weether she is
more attentive znd shades the young. Feeding meinly by'regur;
gitation the first dayAgives way to feeding of material held
exposed in the bill thereafter. At the tezinning of the cycle
the male soretimes brought food to the fexale,who in turn fed
it to the younz. Attentiveness drops rether low by thz sixth
day 2nd grzduslly decrzsses until the femzle stops brooding

the day the young lesve the nest. ‘Iae belligerency of the
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parents increased as the period progressed. 1ln tWo instances
the young remained in the nest 14 and 16 days. The male ate
the fecal sacs up to the sixth aay and the female up to tne

ninth. 1Ttereafter they were carried away.

The young are blind and almost nzked when torn. On the
fourth 'day the shafts tirst break through the skin end on
the sixth day the sheaths break open. ‘The eyes open on the

fifth day. By the sixteenth day the YOung are completely

'COVered‘bybfeathers and call very much like the parents.

 They are able to flyfve}y short distances when fourteen dsys

Old. -
Kesting success was 57% for two nests,

The family travels in a group and the parents feed the young
at least until the thirteenth day ocut of the nest. The
young birds obtain some food for themselves as early as the

sixth day out.

In the late summer many femilies may be seen in the Station
vicinity. They are very noisy &nd belligerent et this tire.
Bird lice, s»ring-tsils, #nts, spiders, =nd mites were found
in different nests after the young h=d left. The latter

were zlso present on the young of two nests and in one case

were very nur.erous.
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Locatipn

Table 1

Comparison of Nests.

v

Outside

Nest Situation Heighth Distance Inside Inside

’ from ground from trunk Diameter Dismeter Depth

A Horizontal Lake shore 33 ft. 20.5 ft. v
branch of near boat :
Amer. Elm house

B. 50 diagonal Next to 20.5 ft. 6.5 ft. 8.3 cm. 12 om. 4.6 om.
branch of laboratory v
Red Oak P

A Vo

C Horizontal  Lake shore 12 f%. 8.5 ft. 8.8 cm. 14 cm. 3.9 cm,
branch of near cab- ' o
Red Oak ins

D Horizontal Lake shore 231 f%. 6 ft. 8.4ccm. 12.2 cm. 3.6 cm.
branch of near cab=. ' ~ '
Red Oak ins

E Next to Roadside 14 ft. 0 ft. 7 cm. 13.2 cm. 3.3 cm.
trunk of near cab-
Red 01k ins

F 50 diagonal Along 21 ft. 5.b ft. 9.1 em. . 12.6 cm. 3.8 om.
branch of fire. line : -
Red Oak

G o0 diagonal Open woods 20 ft. 4,5 ft. 8.5 em. 12.5 cm. 4 cm
branch of of picnic '
Red Oalk grounds

H Horizontal  Along 19 ft. 13 ft. . ‘8.5 em. 12.3 cm. 3.6 cm.
branch of roadside . | .
Jack Pine !

W Nest A wes blown out of the tree 80 no size measuremeﬁfs are available for it.

N

Total
Depth

8 om.

7.8 cm.

7.5 cm.
7.9 cm.
7 cm.

6.2 cm.

7.2 cm,



"Yest C

- June

- e O

June
July
‘Jﬁly
July
July
Jﬁly
July

July
to

July
“July
Aug L]

Aug.

Lug.

Nest H

July
July
July

July

July

July

hLug.

1, 7 p.m.
2, 8:30 p.m.
3, 7:30 p.m.
15, 10 a.m.
16, 5-8 p.m.

Table RB.

Summafy of Nesting Events

Birds noted near vicinity of nest but nest
not actually seen.

'Tw; eégs (Johnson).

Two eggs.

Three eggs.

Four eggs.

Tower_énd blind put up..
Female banded.

- First young hatched.

.z .m. '
TR 35 RSN p—

19, 4:30 p.m. One egg missing.

19, 7:30 p.m. Second egg disappeared.

1, 11-11:30
14.

17

1C
11

24

31

om Young left nest.

Young still in vicinity of nest and being
fed by parents.

Femily renorted in Ladyville.(Vickroy).

N¥est found with three ezgs; female incutating.

Tower erected.

Young hatched;

Cne young jumped out of nest; died lzter.
Two young out oflnest; one dead in nest.
Parents and young seen nezr nest.

™

Birds left vicinity of nest.



Attentiveness and Inattentiveness of the Female -

Teble 3

at Nest C during the Incubation Cycle

Date

Time of day
Time observed
Temperature
at beginning

Temperatﬁre
at’'ending

Weather
conditions

Attgntive periods
I\;’i;r;n‘;)Ae1':~

Averazge no. per hf.
Extremes (min.)
Average length

 Percentage of
total time

Inzttentive neriods

Nurber
Extreues
Average length

Percentzge of
totel tize

- 7-8-42

1:07
p.m.

4 hrs.

36 min.

57

60

Cléar

1.7

37 &. 33
37.8

80

8 & 5
6.6
19

7:55
a.m.

3 hrs.
52 min.

65
72

Overcast
to clear

48 & 10
23.2
80

10 & 3
6.5
19

7-10-42 7-12-42
3:24

p.nm.

2 hrs.
18 m;n.

85

Clear

1.2

55 & 17
33.3

71

16 & 11
13
28

7-15-423 7-16-42

1:52
p.‘m.

2 hrs.
39 min.

75
78-

Clear ,

2.6

42 & 1
14.4
63

16 & 3

[d0]
(9]

38

5:58
a. m.

41 min.
42

45

Cloudy

2

2.9

20 & 14
17

. 83

=~

17



Table 4

Attentiveness of Female at Nest C during the Brooding Cycle -

Date - | July July July July July July July - July July July July July
16 17 1 17 18 33 24 25 29 30 31 31
Age of nestlings 9) 1 1 1 3 6 8 9 | 13 14, 15 15
1ime of day 8:15 8:22 2:52 8:36 7:39 9:23 1:06 . 12:42 1:32 8:18 8:13 2:38
pcm. a-omo. pcmo pom- a'mo aom- pomn ) pomo pomn p.rn.q N aOmO . pomo )
Time observed 49 min 3 hr. 1 bhr. 56 min 2 hr. 2 hr. 3 hr. 1 hr. 4 hr. 54:min 3 hr. 2 hr.
10 min 39 min 2 min 32 min 6 min. 12 min 27 min 31 min 27 min
Temperature at 63 50 55 65 70 68~ . 81 - 81, 80 70 66 71
beginning and end 58 53 75 55 79 4 . 83 83 - 67 71 71
weather Over- Hain Over- Clear Cloudy Clear Clear Clear Cloudy Sprink- Clear = Cloudy
conditions ~ cast- . cast to : to ' - : ling to to

rain hazy ' to dry ¢loudy clear

Attentive periods

Number 2 6 8 o 6 33° 20 . 10 3, 6 32 19
Number of 2 4 6 6 5 4 llS | 6 6 0 4 0
brooding periods . ‘

Extremes | 31-17 75-28 26-4 1l-4 25%-74 19-10 30-1 18-5 26-2 ——- 13-4  —--
Average length | 24 43,2 12.3 6.8 18.2 10.7 8.8 8.6 10.8 === ©.9 ———
Percentage of Q7 91 74 73 74 28 61 63 '"24 0 17 0

total time



Table 5

Attentiveness and Inattentiveness of Female and Male at Nest C during the Brooding Cycle

Date ' July July July July July July July July July July July July

: 16 17 17 17 18 22' 24 25 39 30 31 31
Age of nestlings 0 1 1 1 2 ,6 8 9 13 14 15 15
Other conditions As on preceding table

Attentive periods of female

Number 2 6 8 9 6 23 20 10 25 6 32 19

Number of feeding visits per 3.6 1.9 4.8 10.7 2.9 8.8, '4.1. 6.7 5 7.7 9.1 8.1
hour : ' '

Attentive . periods of male

Number 0 .0 3 2 8 10" 22 7 7 0 5 4
Number of feeding visits per O 0 .9 2.1 4 4. 6.9 5.2 1.5 0 1.4 1.6
hour

Inattentive periods of fewmale

Number | 2 5 7 9 6 22 20 10 25 & 32 19

Extremes 1-tV 7.1 -1 43 13-} I8-f 14~f 9-f 39-1 27-1- 23-f 20-1
Average length .5 3.4 3.5 1.6 5.1 4.9 3.6 3 8 12.3 b.4 7.7
Percentage of total time 2 8 3 2 3 7L 39 3 75 100 83 100

§V f indicates a fraction of a minute less than one-fourth.



Table 6.

Growth end Development of Young at Nest C

.Day O . .Young blind and nzkxed except for grayish-white down,
mainly on the dorsal tracts. Skin a fleshy-red color,
the beak =nd legs yellow. The young raise their heads
when their bill is touched and cling to the nest bottom.
Otherwise they 1&% in the nest. '

Day 2 Feather tracts_appearing under the skin.
Day 3 Beaks turning darker.

Day 4 Young make feint.chips. Down off on underparts. Shafte
breaking through skin on the posterior ventral and femo#

ral tracts.: ) :

Day 5 Spinel and caudsl shafts break through the skin. Zyes be-
ginning to open. '

Day 6 Capital 2nd throat shafts appear: Young hold necks up for
longer periods of time. One young flutters wings =z little.

Day 7 Ventral shafts bresking open. Skin browner; bill znd legs
derker.

Day € Shefts of =2lar =2nd dorssal trects brezk onen. EBezks blaok;

er with yellow ricti. One young preens his festher with
his bill. - ’ .

o)

W
“

«©

Jepital asnd caudal shafts opening. Young resnond to calls
of p=rents.

Day.1l0 Juzular shafts aprearing. Down still attached to tips of
featrhers on the head, wing coverts, snd teil.

Day 12 Feathers of btacx overlap one snother.

Day 12 Ventral anterium coupletely covered. Grayish orown treast-
bend; wing coverts tipped vrown. Cnly a few underwin:z cov-—
erts. Younz flutter wings ancd are wide awske. They cell
more loudly, much like psrents.

=ty

say 14 ¥eck shafts breesk onen. Younz czn fly 2bout five Teet.

Dzy 15 Body &lmost completely covered by feecthers. Few dcwny
feathers on head, scespulers, end rump. Young can fly zbout
10 feet..

Day 18 Young leave nest. Iake flights of 15 feet or so and can
fly upwards.



Table 7
Weights of Young
Nest H : Nest C

. Xestling N e's t 1 i'ngg
Date .No.'l No. 2 No. 3 Day Date Fo. 1 No. 2
7-12-42 5.6 4.6 3.1 1 7-17-42 5.1 4.2
7-13-42 8.2 7.4 4.7 2 7-18-42 7.2 6.4
7-14-42  11.5  10.4 7.8 3 7-19-42 9.9 8.9
7-15-42  15.3  13.3 9.9 4  7-20-42 13.2 = 11.8
7-16-43 18.8  17.1  13.6 5 7-21-43 - 18.9  16.8 .
7-17-42  21.4 19.2  15.9 6  7-22-43 21.3  20.1
7-15-42  22.9  21.2 © 18.3 7 7-23-42  26.1 . 24.4
7-19-43 . 28 26.1  22.86 8 7-24-42  28.6  26.8
7-20-42 29.9  28.2  26.4 9 7-26-42  32.6  51.2
7-21-42  31.¢  30.5 30 10 7-26-23  34.6  32.4
7-23-42  32.5  30.9  29.8 11 7-27-42  36.5. 35
7-23-42  34.4  32.1  32.9 12 7-23-42  36.4  36.4
7-22-42 33 31 33.7 13 7-22-43  36.6  36.9
7-25-42 Left  Left _ Died 14 7-30-42 37.2  33.3
7-28-42  32.6 = —-—=  ———_ 15 7-31-43  37.5 33
7-27-42  —mmm  —mim oo 16 8-1-42  Left  Left

Y 411 weights are ziven in grems.

<



Table 8
Nesting Success of Nests C and H

Neét C Nest H
 Number ot eggs in clutch‘ o 4 - | 3
I\.’umber hatched _ o | 2 . 3
Nﬁmbe'r of yo?mg fledged o 2 : | 2
e o2 .r'lest,v “ § | 2 éggs . 1 young jumped

unproductive - out of the nest

A,

Percent success of clutch 50% 66.6%

Totel percent of all clutches 57%
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