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TNTRODUCT ION
In the summer of 1947, while a student at the
University of lMichigan Biological Station, Douglas
Lake, Cheboygan County, Michigan, I decided, at the
suggestion of Dr. O. S. Pettingill, to make a life

history study of the Indigo Bunting, Passerina cyznes.

ly cebin-mzte, Helen Ripley, worked with me on this
problem and ali data obteined were made availsble to
both of us. .

From June 23 to 26, we succeeded in loeating
several bunting territories by finding one or more
singing males in-an area. Then on June 29 two nests
were found, on June 30 two more, and later two others.
Records were kept on each of thece nests until they
were sbzandoned or destroyed, the finzl dzte for the
last one being August 4.

The six neste found were designated by the first

six letters of the slphebet in the order in vhich they

viere discovered. These letters are slso used on the
map, Figure 1, to show the locstion of the nests. Test
' E wes empty vhen found and Temecined £0.

Some observetions wvere mafe on five peirs of Indigo
Buntings, 211 of them szlong rcsdsifes and =211 butl one
eleng the Chetorygen-Tellston Road within three miles of
the Biokogical Station camp. The other pair was zbout
a mile from the Station on the Topinabee Road. The most

cetailed observations were teken on the lest-mentioned,
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I'est C, &s a blind was put up and 29 hours spent in care-
ful observation there.

As neither Helen nor I had a car during this period,
we would have been handicapped considerably in our studies
of the more distant nests had it not been for cars loaned
to us by our good friends and fellow students, llargaret
Feigley and Robert Whiting. I wish to thank them for their

generous assistance in the matter of transportation. I

also gratefully acknowledge the helpful suggestions given
by Dr. Pettingill and the observation data given me by

Helen Ripley.

ELWVIRONIENT

The area where this study of the Indigo Bunting wes
mede is in the northern part of the lower‘peninsula of
Iichigan. It is of glacial origin and much of it is
covered with lzkes and bogs, but there is a considereble
area of sandy uplands which were once covered with forests
of pine or hardwood. These forests were destroyed by lum-.
bering operations lzte in the 1800's, following which
there were extensive fires. A part of the srea was burned
as recently as 1¢23, but most of it wes lest burned rmch
longer zg£o0. |

As a result of the burning there is now a fairly

good forest cover of aspens, Ponulus grandicdentsta and

Pooulus tremuloides, znd their associztes, the red maple,

Acer rubrum, white birch, Betula papyrifere, &end northern

oegk, Zuercus borealis. This forest growth is highly
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fazvored by the mild summer climate and ample rainfall well
distributed throughout the year.

The roadsides through the aspen-forested areas seem
to be fevorite nesting places for the Indigo Buntings,
doubtless because they provide the particuler type-of:on
~ situation usually selécted by the birds, namely, many
clumps of low bushes in the open but in close proximity
to the higher trees of the forest.

,

Typical roadside vegetation here is bushy and made up

of young aspens, red maples, sumac, Rhus glabra borealis,

and some wild cherry, Prunus pennsylvanica, at a higher
level with a lower shrub layer composed of blackberry,

Rubus zllegheniensis, common bracken, Pteris acuilina,

Diervilla, Diervilla lonicera, and some wild red rasp-

Berry, Rubus strigosus. Common ground plents are grasses

such as the blue grasses, Poa pratensis and P. compresss,

clovers, Trifolium pratense, T. hybridum, T. repens, wild

stravberry, Frecsria virginisna, Canada goldenrod, Soli-

dago canacensis, sweet clover, lielilotus zlba, and occasion-

al patches of club moss, Lyconodium tristachyum znd L.

lucidulum.

The small trees and shrubs, blackberry snd raspberry
bushes, endé the bracken meke a rather complete cover zt a
height‘of from 18 to 36 inches gbove the ground, thus
effording protection for the nest and for the esctivities
of the femasle bunting. Some of the ground plants supply

nesting materisls.



TERRITORY

On June 25, when I was trying to locate nesting
arezs, I found three male Indigo Buntings darting across
the Pellston Road and back repeaiedly.'Judging by the
amount of blue in the plumage, these males were two adults
and one first-yeer male. T did not see any direct atteack
upon one by another,‘but there wzs much flying and singing
by all three. After tﬁis date I saw only one adult male
in this perticular area, but he was observed there frequent-
ly‘throughout the summer. I saw no other activity thet
seemed to be connected with the esteblishment or mainte-
nance of territory. ' |
| I did not mske a special attempt to study the extent
of territory, but noticed that each male seemed to range
around a favorite singing perch located near the center
of his territory and overlooking the nest site. Though one
perch seemed to be favored by each male, many other high
points were used as perches while singing.

Ve found it convenient to use the numbered telephone
poles, spaced sbout 13C feetegpert along the Pellston Road,
as merkers for the location of nests and singing per-ches.
By counting the spsns between the poles nezrest to the
nests or fevorite singing perches, I estimated thsat the
territory of the Indigo Bunting here averaged sbout 520
feet in éigmeter.

The map, Figure 1, shows the approximete locstions

of the centers of territories occupied by singing msles
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during the period of observation. llests were found in six
of these territories. Although the rest of them were search-

ed from one to four times, no nests were found in them.

MATIIIG AND NEST#BUILDING
Because of the cold, wet spring season this year; it
was past the middle of May before many buntings were seen
in southern Michigen in their northward migration. It was
probably the last week in liay before they arrived in the

Douglas Lake area. Mating was no doubt compbeted before I

started my study and as all the nests, when found, had
full clutches of eggs, it was too lete for me to watch

nest construction.

NESTS

Site

The Indigo Bunting is what might be caslled and
"edge" bird because it frequents the brushy openings
albng the edges of woods. In choosing a plece for the
nest, the bunting seems to prefer a dense clump of
bushes, placing the nest within two or three feet of
the ground. This clump of bushes is usually within 20
feet of the woods end often very neer the road. Road-
sides in the Douglees Lzke area offer not only the low
prush nezar the viooés, but also electric powver and tele-
phone wires for convenient singing perches for the male
buntings.
Locating ilests

Finding the nests vzB not eesy, even thouzh it is



-5=
simple enough to locate a male Indigo Punting in its
territory. The problem is well presente& by Forbush (1°29),
who vrote, "When the union has been consummated, the nest
built and the eggs laid; the mated pzir seem to dwell in
different zones. The female quietly incubztes or keeps
largely to the bushes near the ground; vhere, modestly clad;
and unobtrusive, she is sgidom seen; while the brilliant
male sings ¢onspicuously; high in the tree-top or from -
roof -or chimney top; nevertheless hg sometimes relieves the
female on the nest."

%either Helen nor I ever saw a mzle Indigo Buntingl
approach the nest closer than slout 15 feet end then vwhen
there were young in it. The only assistance given us by
thé male bird in our search for nests was an occasioneal

utterance of a few scolding "chips" when we entered the

area.

All the nests were found by meking a systemeatic
search of &ll vegetation in esch territory that was
four feet or less in height. Iio doubt some nests vere
overlooked, for, according to Forbush (1922), nests may
be placed as high as 10 to 12 feet from the ground.
ifalcolm Lowther, who studied nesting Incigo Buntings in
the Dougles Leke area in 1945, reported finding one nest
at 2 Height of five feet.

In three cases the femeales were flushed from the
nests by our searching sctivities and thus sided us in

determining their locations. They remsined on the nest
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until one of us was very close; then flew off under the
vegetation for a distance of 10 to 25 feet and started
chipping. I noticed, moreover, that when they vere disturb-
ed subsequently the females almost invariably left their

nests by going away under the Pteris and other low vege-

tetion to some distance before making an appearance or
uttering s sound.

Shape and Dimensions

Teble 1 shows the height of nests from the ground,
the dimensions, and the typés oprlants,used for support.
The nests were éll cup-shpped and éupported’by‘having the
rim end sides of the nest bound to the supporting plants.
In each case a crotch weas chosen; but no support given
from directly below. It will be noted that two nests were
supported by bracken slong with some other plant. These

two nests, A and F, were fairly close together and I at

first thought ilest F to be.the second nest of the peir

at est A, inasmuch as Nest A had been destroyed a few
‘days efter the younc hatched. Further deba on lNest F,
hovever, convinced me thst the time between the destruction
of Nest A (July 8) and the hatching of the eggs in Fest F
(July 26) wezs too short to sllow for nest-building, egg-
laying end incubetion.

Turther study of the deta presented in Table 1 re-
veels that four of the six nests were ovel in outline
rether than round. The shepe seemed to depend upon the
relative positions of the plent perts used to support

_ the nest. lests A znd F both showed a decided tilt, but

the others remeined cuite level.




Table 1 -- Nests-- Size, Support.

Nest Height from  Inside Outide Depth Depth  Supporting
Ground Diemeter Diemeter Inside Outside  Shrub
A 18 in. 2% -22 3% -4} 13 3  Acer rubrum,
Pteris
B 224 in. 2% 4 1% 24 Blackberry
13 in. 2k 22  33-4 22 . 2% Bleckberry
D 15 in. 2 03 13 2%  Acer rubrum
E 29 in. 1%- 2 23- 3% 12 3 Raspberry -
F 27 in. 2 - 2% 3% -4 12 3 Ezzck berry,

All dimensions are given in inches.

Pter is



licterieals

The nmaterials used in the six nests were much the same,
the bulk of each consisting meindy of plant fibers and
dead, gray leaves of birch and meple. Some of these gray
leaves were on the outside of every nest; a few festooned
from the outer surface, many of them woven into the nest
structure. Along with the leaves were smell, dry weed
stems, perticularly the old flower stalks of goldenrod;

Solidago cznadensis, &nd peppergrass, Lepidium virginicum,

the former numerous in Iests B and E and-the latter in
llest C. Binding materials used were fibers from dead weed
stalks end spider webs.

One nest, C, contained some birch bark and Fest F,
the last found, contained a piece of snake skin, part of
it woven in and the rest; gbout one and 2 half inches long,
henging on the outside. All the nests vere lined with grass.

Nest C zlso had a few hairs inside the grass lining.

EGGS AID THCTUZATION
Ve meezsured one egg of the Indigo Bunting. It wes 21

mm. long &nd 14 mm. in cismeter. The eggs ere Vvery pele

(5]

blue in color end look very fregiie in the nest. As incu-
bation prosresses one end of the egg becomes derker. This
is due, I believe, to the chenges in the contents, vhich
are peitizlly visible through the thin, lucid shell of
the egeg.

Forbush (1°22) zives the inc-ubation period of the

In¢igo Zunting , as reported by zurans (121 to te 12

S
?
deys. Ve hed no opportunity to determine this.
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In the five occupied nests that vie found, clutches
of four, one bunting egg and two cowibird eggs, three,
{hree end four eggs, respectively, vere incubated. As
g1l of these clutches wvere complete vhen the nests were
discovered, vie had no opportunity to observe egg-laying.
As previously mentioned, neither dié we hzve a chence to
get first-hand information on incubation period.

However, we were able to watch the process of incu-
bation in I'est C for a time and our daily inspection of
all the nests convinced us that incubation was carried on
entirely by the female Indigo Bunting. In'the eerly stages,
the_femalesflushed from the nest rasther easily et our
spproach. Once heatching sterted, however, they were quite
reluctant to leave the nest, often remaining until wve
neerly touched them. lfeanvhile the malessat and seng from
-} perch?iearby or occasionally geve a few warning "chips"
st our epproach to the nest.

On July 2, three csys before hztching sterted in Test
C, I observed the female zttentive for & period of £3 min-
utes congecutively and insttentive for 41 minutes. Cn July
< Heleﬁ observed ITest C from 8:45 until 11:05 L.IT.. There
were three sltentive perioce cg 3,

tvo inattentive meriods of 1C =né 2C nminutes, respectively.
L 9 &£

On JTuly 3, just after the first egg had hetched in
this same nest, I found the femzle sitentive for three

periods of 28 minutes, six minutes, zné three minutes,
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end inettentive for three periodes of three minutes, three
minutes, end seven minutes, respectively. This wes betveen
3:2C end 9:11 A.ll. and the weather was cloudy with some
light rein.

Trom these mesger records it may be essumed that the
femezle bunting is both attentive and inattentive for longer
periods before hatching starts than after the first bird
is out of the egg.

The presence of the two cowbird eggs in Nest B appear-
ed to make no difference to the female bunting. Incubation
progressed normally until the cowbird eggs hatched. Two

days later there was also a young bunting in the nest.

YOURG AND THEIR DEVELOPIENT

Although I errived at Xest C very soon efter the first
essg hetched, I ¢id not watch the heatching process in any
of the nests. By checking each nest daily, however, we
were able to determine the dates of hatching for 211 the
€gsse The number in each nest and the detes c¢f hatching
are sumarized in Teble 2.

Young Indigo Zuntings, vwhen first h=ztched, look very
tiny and-helpless in the nest. They are pinkicsh-orenge in
color, &lmost bere, but with tits of g¢ray natal dovn on
some of the feather tracts. There ere large bulges on the
sices of the head for the eyes, vhich ere closed =nd mem-
brene-covered st first.

Some of the yogng birds observed Jjust lgy limp in

the nest the first dgy after hetching, mzking no visible
response to eny movement of the nest or noise csused by



Table 2 -- Hatching Date®

Nest No. of Eggs.

A 4
B 2 cowbird;
1 bunting

C 3

D 3

4

Dates of Hatching

July 3- 13 July 4- 3.

July 9- 2 cowbird; July 11- 1 bunting

July 6 - 1 before 8:20 AM., 2 after 9:1& A.lM.
July 6- 3
July 26- 33 July 27- 1.



=11~
our presence. Others, howvever, stretched up their necks and
opened their mouths the first time ve approached the nest
after they had hstched.

The most noticezgble chenge in appeerance for the first
two or three dsyes was in the size of the>young birds, their
bodies remaining quite bare and the eyes closed. At the age
of four deys I noticed at least one bird with eyes open and
et five deys of age, 211 had them open.

At four deys of ége, the large wing feathers were
showing under the skin and a day later there was some in-
dicetion thet these fezthers were émerging from their
sheaths. Pin feathers also appezréd along other feather
tracts, particularly on the back. At six days the feathers
were out of the sheaths and enlerging. At seven days, they
showed further development and at eight days of sge the
young were able to flutter to the ground and move along
there, although much of their body:surfaee still looked
bere. The young left Nest F at seven days of age, doubt-
lessly frichtened out by some intruder. One of them was
seen the following day fluttering along the ground, but
with insufficient feather development to 1ift himself
from it.

At Mest D the birds were eight days old, &t I'est C
nine dzys o0ld vhen they beceme frichtened by our presence
end left the nest suddenly. Festher development in those
cases was sufficient to ellow for only very short flights

in & dovnward direction or a foot or so close to the ground.
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For the first four or five deays the most common
movements of the young buntings were those of stretching
the neck or opening the mouth for feeding, and those
used in defecation. There was some stirring and chenging
of position in the nest. These mowements gradually increas-
ed unﬁil at the .age of eight days there was a good deal

of stirring around in the nest, stretching and preening

by the young birds.

Nestling Indigo Buntings seem fairly cquiet before
leaving the nest, but become more vocal afterwards. A
few very faint cheeps were heard first at the age of two
days. On the Seventh and eighth days there was & some-
what louder cheeping or chattering during feeding time
end while the female remsined at the nest. No notes of
fear or alarm were heard from eny of the young birds
until the time of nest-leaving. Then there was a loud,
frightened chatter zs they left the nest, suddenly, in
several directions.

At Nest D the young birds left the nest at 7:00P.H.,
July 14, vhen I went there for the daily observetion. As
I parted the maple branches sbove the nest to see the
birds, there was & sudden loud chattering and three young
buntings erupted from the nest in three directions, a very
startling performence to the observer. On the following
dey Helen obeerved a similer performanée at Mest C. In
esch case the young birds vent only six or eight feet
from the nest, but fluttéred elong to greester distances

vhen pursued. Both families of young btuntings were later

seen in sreas not far from the nests.
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At 11 deys of age, the young from Iest C wvere found
to be well feathered and capable of flight for spans of
20 feet or more. Tails were still short. The plumage show-
ed a good deal of strezking, especially on the breest, and
the generzl color at this stagewis a2 brownish grey. Mo
sttempt vwas mzde to follow these btirds zfter July 17.

All the young buntings seen efter lesving the nest
were near or on the ground in brushy »lzaces, well hidden
by the vegetation. '

“Young Cowbirds

The development of the young cowbifds in Nest B was
not studied in detail, but I made a few observations. On
July 14, when they were five dzys o0ld, the feathers were
showing some expansion beyond their sheaths. In attempting
to move one of the cowbirds to lesrn whether the young bun-
ting was still in the nest, I provoked a squawk of protest
from the cowbird.

At the egge of seven days they were well covered with
festhers end left the nest the following dsy. Afterward I
heard their "tegging" czlls from the rsurrounding shrubbery

as the femele Indigo Runting brought them food.

PARTNTAL, CARE
The story of the cere given to young bﬁntings by the
perents is 2 very one-gided affeir zs ve observed it at
these five nests. It is 2 story of constent zttention ané
cometimes ceemingly supreme effort on the psrt of the

Tenezle znd practicelly no effort, btut scme zttention end

fussy - on the pert of the mzle. iTests C znd ¥ vere toth
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. otserved for severel hours on more than one dey vwhile the |
young were in the nest znd not once ¢id the male come
neerer the nest then 154feety and then only for cdefense.
£11 other nest activities were czrrieé@ out very ebly by the
femele.
—~rooding
Soon after the hatching of the eggs the femele remov- ;
ed the egg shells from the nest by éropping them over the
sice or carrying them awey. Almost immedistely che started
feéding the young, although at first she brought only
small poetions of food end at rather long intervals. Iliuch
brooding was done at this stagé, the time spent on the
nest diminishing as the birds déveloped.
On the day when the eggs in Test C were hetching the
female spent sbout 72% of the observed time on the nest

and 285 off. The following cday, after z2ll three birds had

hstched, 51 % of the 47 hours of obscerved time:swas spent
9 =1

on the nest. When the young were two days old, only 103%
of the 1} hours time was spent on the nest; vhen three
éeys 0ld, 1C% of the two hours snd 192 minutes of time
ves spent on the nest.

Observetions vie:e made from deawvn to dusk on July 14
et Mest C vhen the young were eight deys old. I wae in the

blind at 4:35 A.%. on that day end elternsted vwith Telen

in shifts of zbout four hours esch until £:30 P.I7., vhen
21l sctivity haé ceaced for the cey. Our observations in-
Cicste th:sit the femzle remsins on the nest 211 night. Dur-

ing the 1&-hour ¢sy, she brooded the young for only cne

hour end nine ninutes, sbout 7.EZ of the time.
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The viesther was rather varisble on this full dey of
observation. In the eerly morning it was cloudy ané reziny,
a light sprinkle of rain falling from 5:00 to &£:18 A.lM.

At 7:48 A.ll. the sun came out, the sky cleered and it was
bright until afternoon. At 3:26 P.M, there wzes another very-
light rain, but by 4:30 the sky was clear esgain-znd there
was a slight breeze. The minimum temperature for the day
was 64° F. and the maximum 80° F. Bzrometric pressure was
22.25 inches.

Nest C was so well shaded by the overhanging foliage
that even at midday ihere seémed to be no néed for fur-
ther protection from the sun by the parent bird: The young
were similarly protected from the light rein that fell
both morning and afternoon. The morning shower came while
the female was still on the nest, but she left tefore the
rsin had stopped. Prectically 211 of the brooding done on
thet day was before 6:20 A.M. of after £:3C P.ll.

Feeding

Although Forbush (1929) states that the male Indigo
Bunting may help feed the young, neither Helen nor I ever
saw én instance of it, either at the nest or zfter the
birds left. Feedings 2zt Nests C and F are summsrized in
Teble 3. As is to be expecped, the number of feedings per
hour increeses zs the young birds develop and the intervels
tetween feedings become shortened.

It may be that the feedings et I'est F show a nstural
veristion emong individuals, or it mey be thet the presence
of the czar I used as 2 blind upset ﬁhe feeding routine

somevhat. At eny rate, the number of feedings per hour at
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Teble 3 ~-- Feedings.

‘-lest Date Age of
Young

C July 7 1 da.

C July 8 2 da.

C July 9 3 da.

- C Julyv 14 8 d=a.

Y

F  July 30 4 da.

Time of |
Day

8:40-11:36 A.M.
].:fx3-533:3() I?.Id.

J.:élEL‘él::lE; I>th.
4:30 A.1%. to -
8:30 P.Ii

r-
eliiie

e o0

10:17-11:34 A1,

[ Tr
:uu"'?) :A_O P.-v-.

Total
Time

Temperature

Range for Day

Hr./1in. Degrees F.

4/23
1/30
2/30

15/55

52-78

60-83

61-85

65-80

78-91

51-88

Weether
llotes

Bright, warm.

Cloudy, light
rain, cleer.

Werm, humid.

'u.: il’ldy .

1

izl No
\dings

[¥))

jee}

U
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that nest was fewer than might be expected for birde of
that sge, and the intervals between feedinge corresponding-
ly longer.

The method of feeding seemed to vary little. The
female bunting perched on the rim of the nest, poked the
insect into an open mouth, vhere it usually diseppeered
at once. If it didn't,she picked it up and stuffed it into
enother mouth. A few times I szw the female st Fest C
gpparently pick the food into smzller parts and distribute -
the pieces to two or three birds. This was done only the
first two or three days.

As to the kind of food given, I noticed some small
lervee being fed to the very young birds. After the first
éey, lerger morsels were brought in. Fot all food was
identif'iable at the distzance from vhich observeations were
made, but practically éll that ve could identify was of
insect origin, most of it winged insects. There were a
few larvae, pzale green in color, some vhiﬁe grubs snd one
or two vhite masses thzt looked like spider egg cases.
Gresshoppers, both green and trovm, seemed to be the favor-
ite food.

T'est Senitetion

A11 cleening of the nest wss done by the femele hun-~
ting. I sew her ezting the fecezl sesca at first, but on
the third cdey she wes cerrying the sacs evay from the nest.
~he necst wes clezned immecdiztely after feeding, but not
every tinme. On an averege, & fecel sac was removed evéry
fourth or fifth feeding, elthough this wes ¢one in & very

irreguler feshion. I7o excreta accumuleted in or eround eny
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of the nests. I saw no indicestions of nest perssites, either.
Defense

The matter of nest defense wes the one ectivity in
which the male Incigo EBunting perticipested. When we were
hunting for the nests both the mzle ané the female scolced
gl our presence. Sometimes the m=zle woulé utter some warn-
ing "chips" before we flushed the femsle from the nest.
At other times he joined her in & scolding duet. Wer;earn-
ed to éistinguish between the chipping of the two sexes
as his note seemed somewhat louder and hezvier than hers.

After the young ﬁére hatched the male was more con-
cerned than before with the safety of the nést. When I
attempted to establish myself in the Pteris a few feet
away from Xest F for some observations without a bling,
I soon found I had mede an error in thinking matters
might proceed normelly in the bunting family under those
conditions. The female scolded from verious positions in
the lower Dbranches of neighboring trees, the male hopped
eround .in the branches e little hic¢her, frecuently utter-
ing a series of 'chips so repid thet they formed a rattle,
enC presently en ovenbird joined in the chorus of »rotest,
darting back enéd forth on a neerby limb with teil ené crest
hich, sounding off with sherp notes sinilar to thoce of a
startled chipmunk,

1y observetion problem thet day wes solved by resort-
ing to the use of the car zs & blind. It wes perked in a
side roed neer the nest end a "tunnel" cut throuch the vecge-
tetion. While I wss meking the necessery errencements, T

had zn opportunity to observe znother method of celense
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used by the femezle Incigo Bunting vhich I thought very
interesting.

After clezrinz out betveen the nest and cer, I’settled
myself in the car to await developments. A few minutes
passed. Then I saw the femele alicht on the nesi and reslized
that there were still some partial obstructions to my vis-
ion. After =zllowing the bird what I thought wzs sufficient
time to feed the young, I left the cer toc remove a few more
leaves from the "tunnel". As I moved forwerd I noticed
that the femele was still at the nest, so looked more care-
fully whiie I stood at a distance of sbout 12 feet'from her.
There she sat on the edge of the nest, facing me, apparent-
ly "frozen". For ten minutes I wetched her from my position,
then slowly moved a few feet nearer. After enother five min-
utes hed elapsed I moved up to within six feet of the nest.
Although there was some movement of the young, there was
ebsolutely no sign of movement of any sort on the part of
the perent bird for 22 minutes.

As & strong gust of wind shook the nesting bush, she
turned her heed from side to side , then flew away, still
holding in her beak the grasshooper she hed brought to
feed!

I finished the clearing out and returned to the car.
After another ten minutes of scoldéing she egzin came to
the nest end fed the young. A little later there was enoth-
er twelve-minute period of comndete inectivity on her pert.
Surely this type of behevior serves to prevent detection

of the nest by predetors znd other intruders.
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After the young left the nest, both birde of each psir
were much perturbed when I came near the young birds. There
was scolding, chipping, flying back and forth in the bush-
es, and the rattling call I had heard previously. The lat-
ter was heard only at Nest F where both parents used it
the day'after the young had been frichtened from the nest.
I hed found the nest empty the night before and wes at-
tempting to locate the young when I came near enough to
send one of them chattering and fluttering over the
ground. Then I heard the "rattle" from both perents and
witnessed a fine display of injury-feigning on the part
of the female. She flew to a piece of trush only a few
inches from the ground, fluffed out the feathers of her
usually trim brown body, allowed her wings to droop and
then vibrated them rapidly, tipping her body from side to
side. This performance was repeated twice from two other
low brenches, all places being sway from the young bird.

Whenever the parent buntings both took part in the
defensive acts, I noted that it wes the female who ceame
closer to danger &and took the seemingly greeter risks.

The male, thouch often vociferous and nervous, remasined

at a safer distence,

NESTTIIIG SUCCESS
Although every Indigo Bunting egg found in the five
nests hatched, one complete family of young was destroyed

end the young bunting disappeered from the nest having




Table 4-~ lesting Success

Lest ©No. of Eggs_ No. HEatched Total Success

A 4 4 0
B 1 bunting 1 0

2 covbird 2 2
C 3 } 3 3

g u
w
(VY]
w

F ' 4 4 ' 4

Totals lSbunting 15 bunting 10 bunting
2 cowbird 2 cowbird 2 cowbird

Success

0
66.7
100
100
700

86.7
100
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the cowbirds. Table 4 gives the dasta on the nesting suc-
cess. With nests so close to the ground, it seems likely

that the buntings suffer frequently from depredations.

SUMMARY
Nesting activities of the Indigo Bunting, Passerina
cyanea, were studied at five nests neaf the University of
Ilichigen Biological Station, Cheboygan County; Michigan;
in the summer of 1947,
Indigo Buntingé are freguent along the roadsides and - |

in brushy, cut-over areas of the Douglas Lake region.

Their nests are placed low in thick clumps of maple, black-
berry or raspberry bushes nezr aspen forests.

Eggs are laid in June or early Jﬁly in clutches of
three or four and incubated by the female bunting.

Young of this species develop rather repidly and lesve
the nest at the age of eight or nine days. Fredators may
destroy them before that time.

All parental care while the young Indigo Buntings are
in the nest is given by the female bird. She broods and
feeds the nestlings and removes westes.

The mele bunting singes Ifrom many perches in his terri-
tory, tut epparently sssists only in the défense of the

- nest.
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A Life History Study of the Indigo Bunting
By Hazel L. Bradley

INTRODUCTION

In the summer of 1947, while a student at the University
of Michigan Biological Station, Douglas Lake, Cheboygan
County, Michigan, I decided, at the suggestion of Dr. O. S.
Pettingill, to make a life history study of the Indigo Bunting,
Passerina cyanea. My cabin-mate, Helen Ripley, worked with
me on this problem and all data obtained were made avail-
able to both of us.

From June 23 to 26, we succeeded in locating several bunt-
ing territories by finding one or more singing males in an
areaj Then on June 29 two nests were found, on June 30 two
more, and later two others. Records were kept on each of these
nests until they were abandoned or destroyed, the final date
for the last one being August 4.

The six nests found were designated by the first six letters
of the alphabet in the order in which they were discovered.
Nest E was empty when found and remained so.

Some observations were made on five pairs of Indigo Bunt-
ings, all of them along roadsides and all but one along the
Cheboygan-Pellston Road within three miles of the Biological
Station camp. The other pair was about a mile from the Station
on the Topinabee Road. The most detailed observations were
taken on the last-mentioned, Nest C, as a blind was erected and
29 hours were spent in careful observation there.

- Visiting the nesting areas was facilitated by cars loaned
us by fellow students, Margaret Feigley and Robert Whiting.
I gratefully acknowledge these loans as well as the helpful
suggestions given by Dr. Pettingill and the observation data
given me by Helen Ripley.

- ENVIRONMENT

The area where this study of the Indigo Bunting was made
is in the northern part of the lower peninsula of Michigan. It is
of glacial origin and much of it is covered with lakes and bogs,
but there is a considerable area of sandy uplands which were
once covered with forests of pine or hardwood. These original
forests were destroyed by lumbering operations late in the
1800's, following which there were extensive fires.
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As a result of the burning there is now « fairly good forest
cover of aspens, (Populus grandidentata and Populus tremu-
loides) and their associates, the red maple, (Acer rubrum),
white birch, (Betula papyrifera)) and northern oak, (Quercus
borealis). The roadsides through the aspen-forested areas seem
to be favorite nesting places for the Indigo Buntings, doubtless
because they provide the particular type of situation usually
selected by these birds, namely, many clumps of low bushes
in the open but in close proximity to the higher trees of the
forest.

Typical roadside vegetation here is bushy éand made up
of young aspens, red maples, sumac, (Rhus glabra borealis),
and some wild cherry, (Prunus pennsylvanica), at a higher
level with a lower shrub layer composed of blackberry, (Rubus
allegheniensis), common bracken, (Pteris aquilina), Diervilla,
(Diervilla lonicera)) and some wild red raspberry, (Rubus
strigosus). Common ground plants are grasses such as the
blue grasses (Poa pratensis and Poa compressa), clovers
(Trifolium pratense, Trifolium hybridum, Trifolium repens), wild
strawberry (Fragaria virginiana), Canada goldenrod (Solidago
canadensis), sweet clover (Melilotus alba), and occasional
patches of club moss (Lycopodium tristachyum and Lycopo-
dium lucidulum). '

The small trees and shrubs, blackberry and raspbernry
bushes, and the bracken make a rather complete cover at a
height of from 18 to 36 inches above the ground, thus affording
protection for the nests and for the activities of the female
buntings. Some of the ground plants supply nesting materials.

On June 25, while hunting nesting areas I came upon what
appeared to be two adult males and one first-year male Indigo
Bunting, darting back and forth across the Pellston Road,
following one another but making no direct attacks. After this
only one adult male was seen in this territory, so this behavior
may have been an instance of defense of territory.

No particular attempt was made to study extent of territory,
but I observed the favorite singing perches and the distances
the males seemed to range from these, to estimate that the ter-
ritory of the Indigo Bunting here approximated 520 feet in
diameter. :

MATING AND NEST-BUILDING
When the nests were found all had full clutches of eggs,

so I concluded that mating had been completed before June 30.
I had no opportunity to watch the construction of the nest.

NESTS
Site
The Indigo Bunting is what might be called an "edge” bird
because it frequents the brushy openings along the edges of
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woods. In choosing a place for the nest, the bunting seems to
prefer a dense clump of bushes, placing the nest within two
or three feet of the ground. This clump of bushes is usually
within 20 feet of the woods and often very near the road.
Roadsides in the Douglas Lake area offer not only the low
brush near the woods, but dlso electric power and telephone
wires for convenient singing perches for the male buntings.

Locating Nests

Finding the nests was not easy, even though it was simple
enough to locate a male Indigo Bunting in its territory. The
problem was well presented by Forbush (1929), who wrote,

“When the union has been consummated, the nest built and
the eggs laid, the mated pair seem to dwell in different zones.
The female quietly incubates or keeps largely to the bushes
near the ground, where, modestly clad and unobtrusive, she is
seldom seen; while the brilliant male sings conspicuously,
high in the tree-top or from roof or chimney top.”

The only assistance given us by the male bird in our search
for nests was.-an occasional utterance of a few scolding "chips”
when we entered the area. All the nests were found by making
a systematic search of all vegetation in each territory that was
four feet o1f less in height. No doubt we overlooked some nests,
for, according to Forbush (1929), nests may be placed as high
as 10 to 12 feet from the ground. Malcolm Lowther, who studied
nesting Indigo Buntings in the Douglas Lake area in 1945,
reported finding one nest at a height of five feet.

In three cases the females were flushed from the nests by
our searching activities and thus they aided us in determining
the nest locations. Each remained on the nest until one of us
was very close, then flew off under the vegetation for a dis-
tance of 10 to 25 feet and started chipping. Subsequent dis-
turbances brought about similar behavior on the part of the
female buntings.

Shape and Dimensions

Table 1 shows the height of nests from the ground, the
dimensions, and the types of plants used for support. The
nests were all cup-shaped and supported by having the rim
and sides bound to the supporting plants. Each was in a
crotch, but no support was given from directly below.

It will be noted that two nests, which also showed a de-
cided tilt in position, were supported by bracken along with
some other plant. These were fairly close together and Nest F
was found some days after Nest A had been torn apart, so
these may possibly have belonged to the same pair.

Four of the six nests were oval in outline rather than round,
as shown by the data in Table 1. The shape seemed to de-
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pend upon the relative positions of the plant parts used to
support the nest.

- Table 1—Nests—Size, Support

Height
from Inside Outside Depth Depth Supporting
Nest Ground Diameter Diameter Inside Outside Shrub
A 18in. 2%-2% 3%-4¥% 1% 3 Red Maple
B 222 in. 2% 4 1¥%2  2Y%2 Blackberry
C 13in. 2%-2% 3%-4 2%, 2% Blackberry
D 15in. 2 3 1% 2% Red Maple

E 29in. 1%2  2%3% 1% 3 Raspbery
F 27in. 2 2% 3%-4 1% 3  Blackberry, Pteris
All dimensions are given in inches.

Materials

The materials used in the six nests were much the same,
the bulk of each consisting mainly of plant fibers and dead,
gray leaves of birch and maple. Some of these gray leaves
were on the outside of every nest, a few festooned from the
outer surface, many of them woven into the nest structure.
Along with the leaves were small, dry weed stems, particularly
the old flower stalks of Canada goldenrod and peppergrass,
(Lepidium virginicum). Binding materials used were fibers from
dead weed stalks and spider webs.

One nest, C, contained some birch bark and Nest F con-
tained a piece of snake skin, part of it woven in and the
rest hanging on the outside. All the nests were lined with
grass. Nest C also had a few hairs inside the grass lining.

EGGS AND INCUBATION

We measured oune eqq of the Indigo Bunting. It was 21 mm.
long and 14 mm. in diameter. The eggs are very pale blue
in color and look very fragile in the nest. As incubation pro-
gresses one end of the egg becomes darker, probably due to
the changes in the contents, which are partially visible through
the thin, lucid shell of the egg. ‘

Forbush (1829) gives the incubation period of the Indigo
Bunting, as reported by Burns (1815), to be 12 days. We had
no opportunity to verify this.

In the five occupied nests that we found, clutches of four
eggs, one bunting egg and two cowbird eggs, three, three and
four eggs, respectively, were incubated. We watched the proc-
ess of incubation in Nest C for a time and made a daily in-
spection trip to each of the others. Apparently incubation was
carried on entirely by the female bunting. In the early stages
of incubation, the females flushed from the nest rather easily.

€ ——
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Once hatching started, however, they were quite reluctant to
leave, often remaining until we nearly touched them. Mean-
while the males sat and sang from perches nearby or occasion-
ally gave a few warning “chips” at our approach to the nests.

A few meager observation records on Nest C, taken during
two forenoon periods before the eggs hatched and one dfter,
seem to indicate that the female bunting is both attentive
and inattentive for longer periods before hatching starts than
after the first young bird is out of the egg.

"The presence of the two cowbird eggs in Nest B appeared
to make no difference to the Indigo Bunting. Incubation pro-
gressed normally until the cowbird eggs hatched. Two days
later there was also a young bunting in the nest.

Table 2—Hatching Dates

Nest } 0. of Eggs Dates of Hatching

A 4 July 3—1; July 4—3.

B 2 cowbird, July 9—2 cowbird; July 11—1 bunting
1 bunting

3 July 6—1 before 8:20 a.m., 2 after 9:15 a.m.
‘ 3 July 6—3
4 July 26—3; July 27—1.

O Q

YOUNG AND THEIR DEVELOPMENT

Although we did not watch the hatching process, daily
inspection of each nest gave us the dates of hatching for all
of the eggs. The number in each nest and these dates are sum-
marized in Table 2. : 4

Young Indigo Buntings, when first hatched, look very tiny
and helpless in the nest. They are pinkish-orange in color,
almost bare, but with bits of gray natal down on some of
the feather tracts. There are large bulges for the eyes, which

.are closed and membrane-covered at first.

The most noticeable change in appearance for the first
two or three days was in the size of the young birds, their
bodies remaining quite bare and the eyes closed. At the age
of four days, at least one bird had its eyes open and at five
days of age, all had them open.

At four days of age, the large wing feathers were showing
under the skin and a day later there was some indication that
these feathers were emerging from their sheaths. Pin feathers
also appeared along other feather tracts, particularly on the
back. At six days the feathers were out of the sheaths and
enlarging. At eight days of age, the young were able to
flutter to the ground and move along there, although much of
their body surface still looked bare.
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For the first four or five days the most common move-
ments of the young buntings were those of stretching the neck
or opening the mouth for feeding, and those used in defecation.
There was some stirring and changing of position in the nest.
These movements gradually increased until at the age of
eight days there was a good deal of stirring around in the
nest, stretching and preening by the young birds.

The young left Nest F at seven days of age, doubtlessly
frightened out by some intruder. One of them was seen the
following day fluttering along the ground, but with insufficient
feather development to enable him to lift himself from it. At
Nest D the birds were eight days old, at Nest C nine days old
when they became frightened by our presence and left the
nest suddenly. Feather development in those birds was suffi-
cient to allow for only very short flights in a downward direc-
tion or for a foot or so close to the ground.

Nestling Indigo Buntings seem fairly quiet before leaving
the nest but become more vocal afterward. I heard a few faint
cheeps on the second day after hatching. Later there was a
somewhat louder cheeping or chattering during feeding time
and while the female remained at the nest. The young birds
uttered no cry of fear or alarm until the time of nestleaving.
Then there was a loud, frightened chatter as they left the nest,
suddenly, in several directions.

The young birds left Nest D at 7:00 p.m., July 14, when I
went there for the daily observation. As I parted the maple
branches to see the birds in the nest, there was a sudden loud
chattering and the three young buntings erupted from the nest
in three directions, a very startling performance. On the follow-
ing day Helen observed a similar performance at Nest C. In
each case the young birds went only six or eight feet from
the nest, but fluttered along to greater distances when pursued.

At 11 days of age, the young from Nest C were found to
be well feathered and capable of flight for spans of 20 feet or
more. Tails were still short. The plumage showed a good deal
of streaking, especially on the breast, and the general color
at this stage was a brownish gray. No attempt was made to
follow these birds after July 17.

All the young buntings seen after leaving the nest were

near or on the ground in brushy places, well hidden by the
vegetation.

Young Cowbirds

The young Cowbirds in Nest B appeared to develop nor-
mally and left the nest on the eighth day. Afterward I heard
their “begging” calls from the surrounding shrubbery as the
female Indigo Bunting brought them food.

\ Bradley. Life History of the Indigo Buniing 109

PARENTAL CARE

The story of the care given to young buntings by the par-
ents was a very one-sided affair as we observed it. We
watched Nests C and F for several hours on more than one
day while the young were in the nest. and not once did the
male come nearer the nest than .15 feet, and then only for
defense. All other nest activities were carried out very ably
by the female. ‘ ' '

Brooding .

Egg shells were removed by the female, who dropped them
over the side of the nest or carried them away -soon dfter-the
young hatched. Feeding started almost immediately, but only
small portions were brought and at rather long intervals.
Brooding occupied much of the female's time.

On hatching day at Nest C, the female bunting spent about
72 percent.of the observed time on the nest, the following day
51 pertent and the fourth day only 16 percent..

Observations were made from dawn to dusk on July 14
at Nest C when the young were eight days old. I was in the
blind at 4:35 a.m. on that day and alternated with- Helen in
shifts of about four hours-each until 8:30 p.m. when all activity
had cgased for the day. The female appatently remained on
the nest all night, but during the 15-hour day she brooded the
young for only one hour and nine minutes, about 7.5 percent
of the time. .

The weather was rather variable on this full day of ob-
servation. In the ecrly morning it was cloudy and rainy, a
light sprinkle of rain falling from 5:00 to 5:15 a.m. At 7:48 a.m.
the sun came out, the sky cleared and it was bright until after-
noon. At 3:26 p.m. there was another very light rain, but by
4:30 the sky was clear again and there was a slight breeze.
The minimum temperature for the day was 64° F. and the
maximum 80° F. Barometric pressure was 29.25 inches.

Overhanging foliage gave so much protection to the nest
that the young seemed not to need any more from the parent
bird during either sunshine or shower that day.’

Feeding . e

Although Forbush (1929) states that the male Indigo Bunting
may help feed the young, neither Helen nor I saw any instance
of it, either at the nest or after the birds had left it. Feedings at
Nests C and F are summarized in Table 3. As is to be expected,
the number of feedings per hour increased as the young
birds developed andthe intervals between feedings became
shortened. ' o '

The number of feedings per hour at Nest F, fewer than
might be expected for birds of that age, may have been due
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Table 3—Feedings

Temp.
Range
for Day

“ui/*34 Degrees F.

8:40-11:36 A M. 4/23 59.78

1:53-3:20 P.M.

Intervals Av. Length
Av.No. Between of Interval Extremes—

Total

Total No.

Weather

Time of Time

Kge of

Minutes

3-39

Feedings per Hour Feedings Minutes

Notes

Day

Young
1d

Date
July 7

eost

N

The Jack-Pine Warbler

20.2

11

2.8

12

d.

C

5-15

11.2

1/30 60-83

12:30-2:00 P.M.

2 da.

July 8

C

2/30 6185 Bright, warm.

(<2

N
0

—

11.6

52 12

13

July 9 3da. 1:43-4:13P.M.

C

(o]

[+2]
[

—

118 7.5

7.9

lear.

15/55 65-80 Cloudy, light 119
rain, C

4:30 A.M. to
8:30 P.M.

8da.

Tuly 14

C

4-37

18.7

3.5

Wam, humid. 8

2/13 7591

July30 4da. 2:47-5:00 P.M.

- F

10:17-11:34 AM. 3/14 5165 Windy.

5-35

15.4

11

13

July31 5da.

F

-1:53-3:40 P.M.
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to an upset feeding schedule brought about because of the
presence of the car I used as a blind.

The method of feeding seemed to vary little. The female
bunting perched on the rim of the nest, poked the insect into
an open mouth, where it usually disappeared immediately. If
it didn't, she picked the food up and stuffed it into another
mouth. A few times during the first two or three days I saw the
female at Nest C pick the food into smaller pieces and distribute
them to two or three birds.

Some small larvae were fed to the very young birds. Prac-
tically all the food that we could identify was of insect origin,
most of it winged insects. There were a few pale green larvae,
some white grubs, and one or two white masses that looked
like spider egg cases, Grasshoppers, both green and brown,
seemed to be the favorite food.

Nest Sanitation

Alll cleaning of the nest was done by the female bunting.
I saw her eating the fecal sacs at first, but on the third day
she was carrying the sacs away from the nest. These were
removed immediately after feeding, on the average every
fourth or fifth feeding. No excreta accumulated in or around
any ofithe nests. I saw no indications of nest parasites.

Defense '

The matter of nest defense was the one activity in which
the male Indigo Bunting participated. When we were hunting
for the nests both the male and the female scolded at our
presence. Sometimes the male would utter some warning
"“chips"” before we flushed the female from the nest. At other
times he joined her in a scolding duet. We learned to distin-
guish between the chipping notes of the two sexes as his
note seemed somewhat louder and heavier than hers.

After the young hatched the male’s interest in nest safety
seemed to increase. One day I attempted to observe Nest F
without a blind by crouching in the bracken ferns a few feet
away. The female started to scold from the lower branches
of neighboring trees, the male hopped around in the branches
a little higher uttering a series of chips so rapidly as to form a
rattling sound, and presently an ovenbird joined the chorus of
protest, darting back and forth on a nearby limb with tail
and crest high and sounding off with sharp notes similar to
those of a startled chipmunk. ‘

My observation problem was solved that day by resorting
to the use of the car as a blind. It was parked in a side road
near the nest and I cut a "tunnel” through the vegetation.
While I was doing this, I had an opportunity to watch another
method of defense used by the female Indigo Bunting which I
thought very interesting.
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After clearing out between the nest and car, I settled myself
in the car to await developments. A few minutes passed. Then
I saw the female alight on the nest and realized that there were
still some partial obstructions to my vision. After allowing the
bird what I thought was sufficient time to feed the young, I
left the car to remove a few more leaves from the “tunnel”. As
I moved forward I noticed that the female was still at the nest,
so looked more carefully while I stood at a distance of about 12
feet from her. There she sat on the edge of the nest, facing me,
apparently “frozen”. For ten minutes I watched her from my
position, then slowly moved a few feet nearer. After another
five minutes had elapsed I moved up to within six feet of the
nest. Although there was some movement of the young, there
was absolutely no sign of movement of any sort on the part
of the parent bird for 22 minutes.

As a strong gust of wind shook the nesting bush, she
turned her head from side to side, then flew away, still holding
in her beak the grasshopper she had brought to feed!

I finished the clearing out and returned to the car. After
another ten minutes of scolding she again came to the nest
and fed the young. A little later there was another twelve-
minute period of complete inactivity on her part. Surely this
type of behavior serves to prevent detection of the nest by
predators and other intruders. ' :

After the young left the nest, both birds of each pair were
much perturbed when I came near the young birds. There was
scolding, chipping, flying back and forth in the bushes, and
the rattling call I had heard previdusly. The latter was heard
only at Nest F where both parents used: it the day after the
young had been frightened from the nest. I had found the nest
empty the night before and was attempting to locate the young
when I came near enough to send one of them chattering and
fluttering over the ground. Then I heard the "rattle” from
both parents and witnessed a fine display of injury-feigning on
the part of the female. She flew to a piece of brush only a few
inches from the ground, fluffed out the feathers of her usually
trim brown body, allowed her wings to droop and then vi-
brated them rapidly, tipping her body from side to side. This
performance was repeated twice from two other low branches,
all places being away from the young bird.

Whenever the parent buntings both took part in the defen-
sive acts, I noted that it was the female which came closer to
danger and took the seemingly greater risks. The male, though
excitable and often vociferous, remained at a safer distance.

NESTING SUCCESS
Although every Indigo Bunting egg found in the five nests
hatched, one complete family of young was destroyed and the
young bunting disappeared from the nest having the cowbirds.
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Table 4 gives the data on the nesting success. With nests so
close to the ground, it seems likely that the buntings suffer
frequently from depredations.

Table 4—Nesting Success

Nest " No.of Eggs No. Hatched  Total 8 %8
A 4 4 0 0
B 1 bunting 1 0
2 cowbird 2 2 66.7
C 3 3 3 100
D 3 3 3 100
F 4 4 4 100
Totals 15bunting 15bunting 10 bunting 66.7
2 cowbird 2cowbird 2 cowbird 100
‘ SUMMARY

Nesting activities of the Indigo Bunting, Passerina cyanea,
were studied at five nests near the University of Michigan
Biological Station, Cheboygan County, Michigan, in the sum-
mer of 1947.

Indido Buntings are frequent along the roadsides and in
brushy, cut-over areas of the Douglas Lake region. Their nests
are placed low in thick clumps of maple, blackberry or rasp-
berry bushes near aspen forests.

Eggs are laid in June or early July in clutches of three or
four and incubated by the female bunting.

Young of this species develop rather rapidly and leave the
nest at the age of eight or nine days. Predators may destroy
them before that time.

All parental care while the young Indigo Buntings are in
the nest is given by the female bird. She broods and feeds the
nestlings and removes wastes.

The male bunting sings from many perches in his terri-
tory, but apparently assists only in the defense of the nest.
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