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TTRODUCTION

SCOPE AND PURPOSES OF STUDY

During the period of June 23rd to August 4th, 1947, Hazel L.
Bradley and I made a study of the development of the young of

the Indigo Bunting (Passerina cysnea), and of their perenteal
cere. This study was a special problem in ornithology for Hazel,
and a part of the work in Advanced Ornithology (Zoology 119)

for me; end was carried on in the area around the University

of Kichigan Biologiéal Station at Douglas Lake; Cheboygan‘County;

iMichigan, under the direction of Dr. O. S. Pettingill, Jr.

METHODS OF STUDY
Since the Indigo Bunting is a bird that prefers high
perches for singing, we traveled along the roads within a
three mile distence from the station, listening forthe song -
a sweet; simple song with the notes usually pzaired. When we
heerd the song, or saw a male; we would search the area neerby

for e nest. By using this method, we found eix nests, which

were designated by the letters 4, %, C, I, =, &nd 7, 1in the
‘order in which they were discovered. One of the nesis (ITest C)
was chosen for observetion and a tepee blind was erected about
five feet from it. For the observstion of snother nest (Ilest F)

loczted late in July, a cer wes used for a blind.
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HULBER AITD LOCATION OF MALES HEARD SINGIIG
AND OF FESTS LOCATED »

Within the distence of three miles from the stestion, 14
males were heard singing and six nests were discovered (not in-
cluding a last year's nest which was not reused this summer).
Three nests were found within a halffmile eglong the Pellston
road vhere four males were heard s inging; and one just off the.
Pellston road on the Bryent's road vhere a male vas seen. -
EBetween theAstation end Riggsvilie Corners on the Cheboygan road,
ve heerd seven males; including two at the beginning of the
Green Star Trail, but only one nest was loceated. Two meales
were heard on the Topinsbee road where one nest was found, and

this wes the nest chosen for observetion.

ENVIROHIENT
Of the six nests found, five were zt the edge of the woods
two to twenty feet from the road. The one closest vwas in a

blackberry bush (Rubus allecheniensis Porter) sbout Tour feet

hizh, near two espens (Porulus tremuloides I7ichx.) which adcded

10 the shelter. The sixth nest wes in & maple clump (Lcer rubrux L.)

in a cut-over eares, cbout forty feet firom the Cheboygen road.
This erea wes being tzken over by the meple, bracken (Zteris
acuilina L.), end sumac (Rhus glsbra L. var. borealis). Two

of the other nests were 2lso in blzckberry bushes, one in a
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meple clump, and the other in a raspberry bush (Rubus idaeus L. ).

Bracken was used as shelter and support at two of the nests,

one in a blackberry and one in a maple clump. All the nests,
were well hidden by theplants in which they were placed, and in
most cases by the surrounding plants. So none received direct
sunlight. 1lo nest was found in the woods proper but &t the edge.
Forbush (1222:112) says that the nest is to be found "in bush or
brier-patch, sometimes in garden shrubltery, usually very low,

but rarely in 0ld orchard trees 10 to 12 feet from the ground,

or in grepe vine." He also says that the breeding preference

is for '"bushy lancés, such as bushy peastures, scrub; briery hill-

sides or slash and sproutland where woods have been cut off."

CLTIFATE
According to the Westher Bureau figures, the climate at
Cheboygen, cduring the months of June; July, and August, shows
meximum temperatures of ¢5 F.; lOloF., and 9EOF., réspectively;

minimum temperetures of F.3 and meen tem—
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peretures of ! z%F., and 62°F.. The prevsiling winds ere
h

from the northwest. The number of devs with precipitetion is
7, 8, end © with amcunte of 1.85 inches, 2.10 inches, end 2.97
inches.

During tle period of study, the westher was verileble. Tliere

were severel dzys of hot westher, severzl days of cool, even cold,



wezther, several rzin storms, and two or three days of rether

high winds.

RELATTIOKNSHIPS WITH MAMIYATS ANWD OTHER BIRDS
We_did not observe any mamméls eround the zrea. In the
cleering below the hill where the nest we observed was located,- -

was a sawmill with piles of lumber. Here I saw, on two occasions,

a young woodchuck (Ifarmota monax). OSnzkes were also seen around
the mill. This was outside the territory of the Indigo Bunting,
however, |

Several species of birds either nested near or were seen

in the area. Among these were the Oven-bird (Seirius surocapillus);

Black-throated Blue Warbler (Dendroica cserulescens); Hairy Vood-

pecker (Dryobetes villosus)j; Cetbird (Dumetella cerolinensis) ;

)

Red-~eyed Vireo (Vireo olivaceus) ; iighthawk ( Chordeiles minor)

and the Chipping Sperrow (Spizella passerina), ’

TERRITORY
The Indigo Bunting has a mating, nesting, and feeding
territory. We observed that the nesting znd feeding territories
coincided, but began our study too late to see if the seme ter-

ritory was used for mating.

FATTIG

Inasmuch zs our study did not stert until after the nest
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building activities were finished, we did not observe the court-

ship and meting.

ITESTS AWD NESTBUILDIIIG

| All the nests had been completed when we discovered them.
Even the last nest, which was either a late or a second nest,
was not found until completed and egcs laid.

The nest according to Forbush (19229:1129) "is built of twigs,

coarse grass;fweeds; and a few 1eaves; lined with fine gress
and sometimes with heir or feathers". And Chzpman (1932:410)
cescribes it as composed of "grasses; bits of dead lecves, and
strips of bark, lined with fine grasses, rootlets; and long hairs”,
Table 1 indicates that we found the nests to be made of these
materials. Some birch bark was used in one nest; end a piece
of snzke skin in another.

The dimensions of the nests, given in Teble 2, were epprox-—
imetely the same, while the height from the ground veried from

one foot to two-znd-a~helf feet.

&
W

G3 AND LEGG-LAYIG
A1l of the nests had eggs in them wle n locsted, so egg-leying
vies not observed. OCne of the nest had been peresitized by the

Covbird (lilolothrus ster), having two cowbird eggs and one buntinc

egg in it at the time of discovery. We found no evidence neer
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the nest of other bunting egcs, the Cowbird probably hzving
cerried them into the woods.

Forbush (1929:119) describes the egss as "3 - 4; rarely
more;.70.to.81 by .80 to .60 inches, nearly ovel; pzle blue or
bluish white, sometimes with a2 greenish tinge; rerely mottled
with brown'.

Lione of the egss were mottled; zl11 were pale blue. The

measurements of one were .53 by .81 inches.

TNCUBATION
Burns (1915:275) gives the incubation period of the Indigo

Bunting as "12 days" and¢ of the Cowbird, "10-- 11 Gays". In

Kest B, where there were cowbircd eggs with the bunting eggs; the -
cowbird egcs hatched on July 9th, and the bunting egg on July 1lth.
If they had been laid on the day discovered - June 29th, that
would meke a period of 11 days forthe cowbird and 12 days for

the bunting.

Nest A, ciscovered June 29th, had four eggs in it. One
hatched on July 3rd, and the other three on July 4th. This nest
was destroyed; probebly by some rodent; on July 8th. Iests C
end D, found on June SCth, each had three eggs. Ilest C was
observed on the morning of July Gth, when one ygung vas found
just hetched. Thzat evening, when the nest was checked, the othef
tvio egcs hed hatched. All three egss in I'est D hatched on July

—™

6th. XNest E hed no egis in it end was zpperently deserted after




being built.

Nest F was discovered on July 23rd and contained four eggs;
three of which hatched on July‘26th and the other on July 27th.
This nest was not far from Nest A which was desﬁroyed. It is
quite possible that the sae femzle built both nests. The nest
was destroyed on July 8th; end with en incubeation period of 12
dzys, the eggs could have been laid on July 1l4th and 15th, thus-
leaving a period of a week for nest building. We did not; while
checking Kest C; observe any.signs of nest building éctivities

in the locality where Ilest F was later found.

DEVELOPMENT OF THE YOUNG

The female removed the egg shell from the nest after the .
young had hatched, dropping:it on the ground under the nest.
The orangish-pink nestling, when newly hatched, heas very little
dovn on it. The nestling seemed to be &11 mouths: 7t -7ould
respond to vibretions crused by thé female alighting on the nest,
opening the mouth for food. There was a noticeable difference
in eize and amount of dovn in the bird hatched in the morning
enéd the two hstched in the lste afternoon. This difference was
glso noted in the lest nest (F) vhere three young hetched a day
snead of the fourth.

On the third dzy after hatching, the y-ung showed blue-cray
dovn along the fezther irezcts. Their eyes, vhich vere, vien

hetched, lerge membrzneous bulges on the sides of the very emeall

heed, viere still closed. The nest day, the wings showed the
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beginnings of the flicht feathers. Two deys later, the fezthers
vwere breeking the sheathe; the eyes were openj; =znd the birds
were in the second phease of development. The eighth day efter
hetching, the young moved in the nest; stretching and preening
themselves., They uttered a chettering food cell. Inezsmuch

es the nest was not observed between the fourth ané eichth days,
only checked, the movements of the nestlings, which probabtly
occurred eerlier, cannot be stated v1th certalnty as to vhen
they first began. On the ninth day, the young left the nest as
I approached the blind. They were fairly well feathered and
were able to fly short distancés of perheps four or five feet.
Heazel saw two of them the next day as she took dovn the blind;
They were eble to fly across the road. Their tails were still
short.

The young ¢id not return to the nest after leaving it but
remeined in the brush and brecken about 80 yards from it. DBoth -
days, the mele joined the femele in scolding us while we resmined
in the area.

The nest contéining the cowbird eggs was not ¢E turbed and
the egge hetched on July 9th. The femele bunting fed the young
end on July 19th; they left the nest. Theyv were well Tfecthered,
The femzle continued feediﬁg the young covbirde after they had
left the e st. The young bunting, which hatched on July 11lth -

two days efter the cowbirds, diseppeared on July 13th.



«

furns (1821:179) gives the period of nestling life of the
Indigo Bunting as nine deys. For ests C and D, the period was
nine dzys, but for Jest F, it was only eight dzye. Vve believe
that something heppened to frighten the young so thet they left
thke nest a dgy early. One of the young vas ceen the following
dey. It could not fly for the flight feathers had not developed
sufficiently. Tt was probably the one which hetched last and

was but seven deys old.

PAREITTAT, CARE

The female wze the only bird to incubste, broed, and feed.
The meale, &t no time. was observed closer to the nest then 1&
feet, end usuelly remained ferther awey. He could be heerd
singing nearby for most of the dsy. Severzl times he would
chip furiously =zs et z disturber. One morning when I was in
the blind, he chipped for over helf an hour. The female joined
him in chipping for part of the time, then returned to the n§st
to feed the young. The note of the mele could be distingsuiched
from thet of the femsle as it was heesvier,

Since the eges in Ifest C halched ¢n the seventh dzy =fter
the nest was discovered, an¢ the blinc was not erectec until
the third cegy, ve ¢i¢ not emend much time observing the incubation
period. On July ord #né 4th, e totzl of ©42 minutles vere spent

.

in the blind. DSuring thet time the femzle spent 123 minutes on
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the nest and 114 off. The period on July 3rd was of 102 minutes
durestion, £3 of which were spent by the female on the nest end
49 minutes off. The following day she was off for periods of

12, 20, and 21 minutes, ané on for 15, 27, end-35 minutes. This
would indiceté an incubation phythm'of epproximeately 2& minutes
of attentiveness and 20 minutes of inasttentiveness. Whether this
rhythm changed on the next dey is unknown for neither of us wes
able to observe tke nest. Both of these days were sunny and hot.
The maximum temperature on July crd was 79%°znd on July 4th, 81°.
The female would stand up in the nest, spread her wings, and pznt.,

On July ©6th, only &7 minutes were spent in the blind, during
which the female was on the nest three times for a total of 32
minutes, and was off for 19 minutes. The dey was reiny and
cloudy. There was one young in the nest, which was fed three
times during the period spent in the blind. For thet time,
the averasge was 1C.67 minutes and 6.33 minutes off,

On July 7th, Hazel observed for 176 minutes in the morning
and I observed for 87 minutes in the afternoon. For the mcrning
period, the average time spent on the nest was 15.43 minutes zand
the time off ?.71 minutes. The afternoon period showed an =aversge
of 3.71 minutes on and 8.71 minutes off. The total eaverege
time off during the dey was ©.5 minutes andon, 2.° minutes. The
difference from the preceding day wes cue to the fect thet there
viere three young, instead of one, in the nest, and the feedings

the feeding time was increased. The young vere fed six times

)
A
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in the morning, avereging one feeding every 29.2 minutes; and
five times in the afternoon, averaging one feeding every 17.4
minutes. For the day, there were 11 feedings, or one every 22.°
minutes. The next dey the time spent on the nest evefaged 1.5
minutes; off, 10.8 minutes. There were six feedihgs in 20 minutes
or one every 1& minutes.

One July 9th, the averege time spent off the nest was 9.2
minutes, and on 2.1 minutes. There were 13 feedings in 141 minutes,
or'one every 10.8 minutes., |

The nest weas checked on July 10th, 11lth, 12th, and 1lcth,
but we were uneble to srend any time in observation. On July
14th, however, the entire éay from 4:3€ in the morning until
8:30 in the evening was spent in observation, ™azel observing
from 4:35 A. 11, until 9:00 A, 11, and from 1:00 P. M. until £:00
P, 1. and I tzking the periodsfrom 9:0C A. 17, until 1:0C », 17,
and from 5:0C P, I, until 8:30 P, !7. During this period of
€58 minutes, the femele brought food to the roung birds 119
timeg, or a feeding every 8.C2 minutés. She 2lso brooded seven
tim

imes, the longest period being 12 minutes in lste afternoon,

On July 3rd, the female was off the nest 485 of the time
observed, enc¢ on the nest £2%., The following ey the time off
was 455 and on £4%, 1o oteservetion wes mede July £th, but the

next dzy with one young znd two eggs, she was on the nest 35
end off 27%. Thie would indicete that che spent more time on

the nest with one young than with a8ll eges in the nest. Zowevern,

the interveal of observestion was half that of the st dey, soO
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the percentsges zre pot accurate cdeterminestions of actuzl time
spent on and off the nest. Longer observeations would give better
figures. OCn July 11lth, 17¢ minutes were spent in observetion,
end thi: longer time chows 61 of the time wes spent on the

nest and 39% off. And on July 8th, she was off 92% and on 8%.
She woulld spend from one to three minutes st the nest when che
_brought food to the young but did not brood. Anc the next day,
the percenteges were 80% off and 20% on. She spent more time

at the nest es she brpught food. July léth; the dzy before the
young left the nest, she was on the nest 175 and off 83%. Actual

brooding was even-less, or about 12%. Teble 3 gives these

percenteges in tebular form.

-

Since the Indigo Bunting, 11ike the other pascerine birds,

is & nidicolous species, the young are fed directly. The food

is brought to the nest in the bill of the femele (in this species),
and put into the mouths of the young birde. She would put the
food into the mouth of the nestling whose liead was the highest.

If he did not swellow it, she would remove il zné iry enother

mouthe. All tircées ceemed to receive their shsre of the food.
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zunting in ew Znglznd consists lergely of incects. Ceterpillars,
including cenker-viorme, ené brovn-toil csterpillers, many small
< 1 Py )

beetles, among them click beetles (the perents of wire-vorms)
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Table 3

Weather Time Average Average Longest ‘Longest % %

Date spent time t1m§ time t1¥; on off

in on off on otf
memp. PTrec. OLSe nest nest nest nest
fnesp

3C-5¢% *OuHQ
7C-55 ,Ccchecked
T4-E4 blind
7¢-88 102 min, &C S &5 37 52 £8
1-81 14C ¢ 25 2 S2 z0 54 45
75-63 .28 none
7433 .07 S57 1 6 11 32 29 3o S7
75-59 263 " 10 2 29 15 &8 4
5C~=G0 a0 ¢ 8.7 .7 2 55 6l >0
85~61 141 ¢ 2.2 2.1 7 20 2 =0
31-81 .C3 checked
58=-C1 1
aE-55 "
9\2"‘59 cll i
$C-35  .1¢ €38 min, 10 12
2C-5 roung left nest
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¢ curculios are esten and very mzny grasshoprercs. The Teater

part of the vc*pthl food consiste of seeds of gresses znd weedls,
most of vhich thel consume in the South in winter, end there they

occasionally piek up some grain". Quoting agzin from Forbush
(1907:298), "It feeds more on the caterpillars that infest trees

ané bushes then do most Sparrows, end takes meny such larvae to

N

its young. It is fond of gresshoppers, and tekes some Insectis
from the garden. It ezis the birch plent louse with aviéity.
A few flies, mosguitoes, or gnzats ere itaken; cenkerworms and
othier measuring vorms, the larvee of severzl species of butter-

the imegoes of nocturnzl and Tineid moths, W

i
flerent species, constitute & portion of its insect

foocd. The lzrger pert of its food consiste of seeds, meny

one of the few useful species seen much about the gezrden, and

is of some service in the orchsri",
he femzle to the yourng. Ve recognized 1little frTeen ;T csshoppers

s Tt U W . TV mmam —~ ~ g . s - r: L T
white grube, worms (cr l=rvze), egr ccces - probetly of spiders,

<
the bracken, zné often left the szme way. 28 woulld leeve t

nest by flying ecross the roed, at which times che wes in the
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the nest being on the south side of the blind, flying past in
a whir of wings

The rete of feeding has alrezdy been given. The interval
between feedings increaced from one every 17.4 minutes on July

th to one every 8.03 minutes on July 14th, or twice as often.

TTEST SANTITATION

For the first day or two, the female ate the fecal sacss.
On July 7th, I noticed the femele cerried the fecel szcs ecross
the road when I observed in the afterncom, while Hazel, in the
morning, Tound she was eating them. Agein on July Sth, Zezel
observed her esatin ing them occasionzlly and cerrying them awvay
at other times. The re st wee cleened almost every time che
brought food.

Severzl times the femele was seen picking at the nest
(or the young birds). Whether this was beczuse of bird lice,

we ceannot say. ,

DEFEITSE OF THZ IE ST
Ve-did not obeerve any vhysicel Zefense of the nest on the
pert of either the mele or femesle. ZEoth would utter their slsrnm

note vhen vwe nesred the nest or vhen ther sew us in the blind.

T have relested how the mele chipped for so long = time. T“/hether
T wes being scoldéed, rlthough the;” could not see me in the bling,



or whether some intruder in the eres V”S receiving their resent-

ment, is a metter of conjecture, At another time, wvhen the male

.

was scolding, e Scarlet Tenzger (Pirangs ervthomeles) joine

O

him but Hezel ¢id not observe the ceuse. At Test F, che fid
observe a displey of injury-feigning by the femsle vhen she

attempted to wetch the nest from under the bracken.

A totsl of six neste were found and vatched; Of these
one hzd no egrsin it, two had three, end twb had four. The
sixth onevhad two cowbird eggs and one burting egg. 17 of the
total of 17 eggs hatched, or 100%. Twelve of these young left
the nest, or 70.59%. Tables 4 and 4a give the results.

One thing that was noted was that the female would chip

several times before returning to the nest. Often che would

L3 -1

chip from some disteznce and répeat ss she nezred the Tblecliverry

-

bush in vhich she hacd built her nest., Until the leost dey the

ck

- ~ 3 = + s A A- - Lt et ey ot oY A
oung vere in the nest, she would ¢cell, bul thel dey she returned
* 1~ . S 4 - A K o . ~=r o ~ a

in eileidce, ile incubsting, the cell mey heove been 2 loceiion

- P L2 = + -~ e A
celly, = notice 1o the mele L

while feeding the youngy more of a food cells I ¢id not hesr

her czll vhile at the nest but she 4i¢ utter very low sounce.
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[ RUPEINRSY » SO
We found the Indigo Zuntinz to be z rether common bird in

the zrez eround the Tiologicsl Stztion.

T femsle is the only one who participetes in the incubeticn,
broocing, eanc feeding of the young. This is generelly the case

when the mele it the brillizant colored one.

“he male stays neer the nest, that is, within his territory.

g rather continuocly cduring the day.

Covwbird.

There vere several Ceteile which were not obeserved thet
should be inclucded in = 1life history, come of which recuired
more time then we could spend, both of us having other clesses,

end elso some should have been begun eerlier,
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