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DJTRODUCT IOIT 

In t h e  c m e r  of 1947, v ~ h i l e  a s t u d e n t  a t  t h e  

Unive r s i ty  of  Kichigan Biologic  a1 S t a t  ion, Douglas 

Leke, Cheboygan County, l i c h i g a n ,  I decided, a t  t h e  

suggest ion o f  D r .  0.  S. P e t t i n g i l l ,  t o  m a k e  a l i f e  

h i s t o r y  s tudy  of t h e  Indigo  Bunting, P a s s e r i n z  c r u l e a .  

IZy c ~ b i n - m ~ t e ,  Belen  Ripley, worked with me on t h i s  

problem and dl data obte ined  were made a v a i l a b l e  t o  

both o f  us .  - 

From June 23 t o  26, we succeeded in l o c a t i n g  

s e v e r a l  bunt ing  t e r r i t o r i e s  by finding one o r  more 

singing m a l e s  in zn area .  Then on June 29 two n e s t s  

v e r e  found, on June  30 two more, and l a t e r  t v o  o the r s .  

RecorBs Y:ce kept  on each of t h e s e  n e s t s  u n t i l  t h e y  

t&-ere 2bsxdoned o r  destroyed,  t h e  f h z l  3 z t e  f o r  t h e  

l a s t  one be ing  $usst 4. 

The s-3. n e s t s  f o ~ n d  v:e=7e 2 e s i p ~ t e d  b y  t 3 e  f i r s t  

six l e t t ~ r s  o f  t h e  d ? h z b e t  i n  t h e  o r l e r  in r h i c h  t h e y  

-(.irere discovered. These l e t t e r s  ~ z e  e l s o  used on t h e  

rr.a>, F i g u r e  1, LO show tIie locctLon o f  t 3 e  n e s t s .  ?-€st  

I= WFE mpty  1;hen found ad r e r . ~ i n e C  so. 

,- some obsel-.vetions 1.~1-c  m~c'e  o n  f i v e  3 ~ i r s  of Inc?igo 

run t ings ,  a l l  o f  them zlong rc;%siSes ;_r,e ~ 1 1  Cut  onc 

d o n g  t t lc  Zlteh;-z~,-,-Tellstcn Zozd w i t h i n  t h r e e  mi les  of 

t h e  Eloibogical S t a t i o n  canp. The o t h e r  p a i r  v ~ , s  &out 

a mi l e  from t h e  S t a t i o n  on t h e  Yogihabee Road. The most 

de te i led  observzt  ions  nsre t eken  on i 3 e  i s s t - l e n t  Toned, 
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!Test C, as a b l ind  was ?ut u? a d  29 hours s2ent  in c s e -  

fil observation there .  

A s  n e i t h e r  Relen nor I hzd a car during t h i s  period, 

we would have been hmdica2ped c o n s i d e r ~ b l y  in our s tud i e s  

o f  t he  more d i s t a n t  nes t s  had it no t  been f o r  cars loened 

t o  u s  by our good f r i ends  and fe l low students,  t k r g a r e t  

Feigley and Robert Whiting. I wish t o  thank them f o r  t h e i r  

generous ass i s tance  in the  ms t t e r  of  t ranspor ta t ion.  I 

a l so  grztef 'ul ly acknowledge t h e  helpf'ul suggestions given 
by D r .  P e t t i n g i l l  md t he  observat ion d a t a  gix?en me by 

Helen Ripley. 

EIivIRaa.mm 

The a r e a  vihere t h i s  s tudy of  t h e  Indigo Bunting was 

made is in t h e  northern p a r t  of t h e  lov~er  peninsula of  

Lrichigm. It is of g l a c i a l  o r i g i n  and much of it is  

covered w i t h  l ekes  m d  bogs, bu t  t h e r e  is a considerzble 

z e a  of sandy uplscnds which were once covered with f o r e s t s  

of pine or  h ~ d ~ o o d .  These Tores t s  were destroyed by lun- 

bering operat ions  l s t e  i n  t h e  18001s, follovring 

the re  vere extensive f i r e s .  A p a t  of t h e  z r e a  was burned 

as r ecen t ly  es 1S23, but  most o f  it K E S  l a s t  burned much 

longer ago. 

A s  a r e s u l t  of t he  burning t h e r e  is nov? a fairly 

good f o r e s t  cover of ~ s > e n s ,  Ponulus prandi2entata and 

Pogulus trernuloides, snd t'neir zssocie tes ,  t he  r ed  na?le, 

'cer rubrwn, white birch, 3 e t u l a  ~ay:yrif €re, a d  northern 

o&, Wercus borea l i s .  This f o r e s t  grovrth is highly  
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fzvored by the  m i l d  summer climate md m2le r z i n f a l l  well 

d i s t r ibuted  throughout the  year. 

The roadsides through the  aspen-forested areas seem 

t o  be f svor i t e  nes t ing  places f o r  the  Indigo Euntings, 

doubtless because they provide t h e  par t icu lW kypa-0fa:n 

s i tua t ion  usual ly  selected by the  birds,  namely, many 

clurng~s of lotv bushes in t h e  open but  in close proximity 

t o  the higher t r e e s  o f  the  fo res t .  
I 

T n i c a l  rordside vegetation here is bushy and m26e up 

of young aspens, red maples, sumac, Rhus - glabra boreal is ,  

and some wild cherry, Prunus pennsylvanica, a t  a higher  

leve l  with a lower shrub layer  composed of blackberry, 

Rubus allegheniens is, comnon bracken, Pter is s c u i l  ina, 

Diervilla, D ie rv i l l a  lonicera, and some wild red rasp- 

Berry, Rubus s t r iposus.  Common ground p l a t s  Pre -asses 

such as the  blue gresses, Poa - prz tens is  ulZ g. comyressz, 

clovers, T r i f  olium prztense, T. - hvbridwn, z. repens, wild 

strat!berry, F r = ~ r i a  v i r , ~ i n i m a ,  Canade goldenrod, Soli-  

dzzo cma6ens is, sweet clover, I:elilotus zlba, 2nd occzsion- 

al pztches of club moss, LycopoCim t r i s t a c h m n  ~ n d  L. - 
luc idu lum . 

The small t r e e s  and shrubs, bleckberry an6 rzs2berry 

bushes, m e  the  brecken mzke 6 r a t h e r  com~Lete cover zt a 

height of  f r o m  18 t o  36 inches zbove the  ground, thus 

~ f f o r d i n g  protect ion f o r  the  nes t  and f o r  the  z .c t iv i t ies  

o f  t5e fezKle bunting. Some 02 the  ~ o u n d  p l a t s  sup2ly 



TERIiITORY 

On June 25, when I was t ry ing  t o  locate nesting 

arees, I found three male 3hdigo Buntings d a t i n g  across 

the Pellston Road md back repeatedly. Judging by the  

amount of blue in the plunzge, these males viere two adults 

and one f i r s t - y e w  male, I did not see any d i rec t  attack 

upon one by another, but there  wzs much f ly ing  and singing 

by a l l  three,  After t3is date I saw only one adult male 

in t h i s  pa r t i cu la r  area, but he was observed there f$ecpent- 

ly throughout the  swnmer. I saw no other  ac t iv i ty  t h z t  

seemed t o  be connected with the  estzblishment or mainte- 

nmce o f  t e r r i t o ry .  , 

I did not mske a special  attempt t o  study the  extent 

of t e r r i to ry ,  but noticed thc t  eech male seemed t o  rmge 

mound a fzivorite singing perch located n e e  the  center 

of h i s  t e r r i t o r y  md overlooking t he  nes t  s i t e .  Though one 

perch seemed t o  be favored by each male, many other high 

2oints viere used zs p ~ r c h e s  while singing, 

Ye found it convenient t o  use the  numbered tele2hone 

poles, s 2 ~ c e d  zbout 1 3 C  f e e t  q ~ r t  along the Pellston Road, 

as mzrkers f o r  the locztion of nes ts  and singing 2wches. 

Ey counting the  sp3ns betu:een the  2oles nemest  t o  the 

nests or f zvor i t e  s a - g k g  percl-ies, I est inzted t h z t  the 

t e r r i t o r y  of the  Indigo Z u ~ t i n g  here aver.=ed shout 520 

f ee t  in Gizqeter. 

The map,  Figure 1, shoxs the  zpyroxirn~te locations 

of the centers of t e r r i t o r i e s  occupied by s i n g k g  x d e s  



during t h e  period of observation. Bests were found in ~ i x  

of these t e r r i t o r i e s ,  Although t h e  r e s t  of them were search- 

ed fion one t o  fou r  times, no n e s t s  were found in them. 

MATItfG AND 3lESTdBUILDING 

Eecause of t h e  cold, wet spring season t h i s  yew, it 

was pas t  t h e  middle of 'J%J~ before many b u n t k g s  were seen 

in southern Eichigra in t h e i r  northward migration. It was 

probably t h e  l z s t  week in E a y  before they arrived in the  

Douglas Lake area,  l:?ating was no doubt compbeted before I 

s t a r t ed  my study and as all t h e  nests,  when found, had 
fill clutches of eggs, it was too l z t e  f o r  me t o  watch 

nest  construct  ion. 

2SESTS 

S i t e  

The Indigo Bunting is what might be ca l led  mi- 

"edgeH b i r d  beczuse it frequents t h e  brushy openings 

alo~ig the  edges of ~loods. In choosilng s. plcce f o r  t h e  

nest, t he  bunting seeas t o  p re fe r  a dense clump of 

bushes, j?lacir~g t h e  nest  within tv~o or  three  f € e t  of 

the ground. This clump of bu-shes is usual ly  v:it'nin 20 

f e e t  of t k e  woods 2nd often very nem t!le road, Roa.6- 

s ides  in t h e  Doug1z.s Lzke area o f f e r  not only the  low 

Crush nezr t h e  v;ooes, but 2 . 1 ~ 0  e l e c t r i c  2oy;er mid t e l e -  

p3one -;;Tres f o r  c o ~ v e n i e n t  sin,c.ing p e ~ c k e s  f o r  t!~e male 

buntings . 
Loczting Zests 

F i rd ing  t h e  nes ts  Y;EB not eesy, even tk.,oi;gh it is 



simsle enough t o  loczte  z mzle Indigo Eunting in i ts  

t e r r i t o r y .  The problem is c e l l  presented by Forbush (1P29), 

rvho v ~ o t e ,  "YJhen the  union h2s been consumm~ted, the  nes t  

b u i l t  and t h e  eggs la id ,  the  mated pai r  seem t o  dif+-ell in 

different  zones. The female qu ie t ly  incubztes or keeps 

la rge ly  t o  the  bushes near the  ground,  here, modestly clad: 

and unobtrusive, she is ~ebaom seen; while the  b r i l l i a n t  

mde  s-s cons~icuously,  high in the  tree-top or  f r o m  -.'. 

r o o f  o r  chimney top; nevertheless he sometines r e l i eves  t h e  

fenale on t h e  nest ."  

Beither Helen nor I ever saw a m d e  Indigo Bunting 

ap2roach the  nes t  c loser  thsn d out 15 f e e t  a d  then \$*en 

there  viere young in it. The only a s s i s t m c e  given us  by 

the  male b i r d  in our s e e c h  f o r  nes t s  was an occas iond 

u t t e r ~ n c e  of a few scolding "chips1' when vre entered the  

cream 

A l l  t h e  nes t s  were found by msking e systemztic 

semch of 2 1 1  veget2,tion in eech t e r r i t o r y  that vmres 

four f e e t  or l e s s  in hkight. I30 doubt some nes t s  vere 

overlooked, for ,  a.ccording t o  Forbush (1929 ), nes ts  may 

be 2lzced zs high zs 10 t o  12 f e e t  f ron t5e ,ground. 

1;alcolm Lo\:ther, v:ho studied nesting- i-ncli-o 3~n t ing-s  in 

the  Douglzs Lzke area in 1945, reported finding one nes t  

a t  i height of fiGe f e e t .  

In  three  czses the  femzles were flushed f r o 2  the  

nests  by our semchbg z c t i v i t i e s  a d  t h s  a E e d  us in 

deternining t h e i r  locztions.  They renzined on the  nest  



u n t i l  one of us  was very close, then f l e x  of f  under the  

vegets~tion f o r  a distance of 10 t o  25 f e e t  md s tz r ted  

chi?ping. I noticed, moreover, t h a t  u:5en they v;ere disturb- 

ed subsequently the  females m o s t  invariably l e f t  t h e i r  

nests  by going away under the  ? t e r i s  2nd other  low vege- 

t z t i o n  t o  some distance before making zn appearace  o r  
u t t e r i n g  sound. 

S h a ~ e  and Dimensions 

Table 1 shows the height o f  nes ts  from t h e  grolmd., 

t he  dimensions, md t he  types of p lan ts  used f o r  support. 

The nes t s  were a l l  cup-shpped md supporte3 by having the  

r i m  m d  s ides  of.:the nest  bound t o  the  supporting plants .  

In  each case a crotch was c>osen, but  no sup2ort given 

from d i r e c t l y  below. It w i l l  be noted t h z t  two nes t s  were 

su2ported by bracken along with some other plant. These 

tu:o nests ,  A and F, were f a i r l y  close together  md  I a t  

first thousht ?Test F t o  be the  second nes t  of the  p2 .b  

a t  Rest A, insszuch as FIest A had been destroyed a f e e  

dzys d t e r  the  young hztched. firthel- dc%a on Xest F, 

Boviever, convinced me th2.t t he  t i i ie  bety:een the  destruction 

of Irest A ( J ~ l l y  8) snd the  hstching of t h e  e,c,c.s in Xest F 

(July 26) WZ.S too shol-t t o  2 1 1 0 7 ; ;  To r  nest-bu-ilding, egg- 

laying 2nd incubztion. 

?u r the r  study of the  da tz  >resented in Table 1 re-  

veels  t h s t  four of the  s i x  nes ts  i:er.e ovzl in ou.tline 

r ~ t h e r  th,m round. The skz?e seeaed t o  iie;?end upon t'ne 

r e l z t ive  2osi t ions  o f  the  p l a t  p z t s  used t o  supgort 

the  nest .  ;Tests A 2nd 5' both s11ov;ed a decided tilt, but 

t3e  others renzined q i i t e  level .  



Table 1 -- Eests-- Size, Support. 

Xest Height from Inside Ou-S ide Depth Depth Su??ort ing 
Ground D i z ~ e t e r  Dimeter Inside h k s  ide Shrub 

. . - .  

A 18 in. 2& -2% e- -% I& 3 Ac e r  r u b m ,  
P t e r i s  

C 13 in. qf-- e- 36- 4 @ . 2 Bleckberry 

D 15 in. 2 3 1% Ac.er rubrum 

E . 29. in. 1- 2 2z- a 12 3 Raspberry . 

F 27 in. 2 - 2i 3s - 4 1 %  3 E&&ck berr r ,  
P t e  is 

All dimensions a r e  given in inches. 
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l . k t e r i d 6  

T'ne n ~ t e r i a l s  used in t h e  six n e s t s  v e r e  much t h e  s m e ,  

t h e  bulk o f  each c o n s i s t i n g  rnzinay o f  p l a n t  f i b e r s  a d  

d e ~ d ,  g ~ z y  l e a v e s  o f  b i r c h  and maple. Some of  t h e s e  g r a y  

l eaves  were on t h e  o u t s i d e  of  every n e s t ,  a fewr festooned 

from t h e  o u t e r  surface,  mmy o f  them woven i n t o  t h e  n e s t  

s t r u c t u r e .  Along with t h e  l e a v e s  were s n ~ l l ,  d r y  weed 

stems, ~ ~ t i c ~ l ~ l y  t h e  o l d  f lower s t a l k s  o f  goldenrod, 

S o l i d w o  cmzdens is, ind peppergr iss ,  Leoidium v i w i n i c u n ,  

t h e  former numerous in ITests E md E pad t h e  l z t t e r  in 

Xest C.  B ind ing  m a t e r i a l s  used viere f i b e r s -  from dead v:eed 

s t d k s  m d  s p i d e r  webs. 

One nes t ,  C, conte ined  soae b i r c h  bCmk a d  Kest F, 

t h e  lest  found, conta ined  a p i e c e  of  snzke skin,  p m t  o f  

it vioven in a d  t h e  r e s t ,  about one and e h e l f  inches loa,c, 

h~nging on t h e  oukside. A l l  t 5 e  n e s t s  v.ere l i n e d  with grass. 

Kest C d s o  had a few h a i r s  i n s i d e  t h e  p a s s  l i n i n g .  

EGGS fin -J-;ccz,A"IOiT 

!';e mezsured one egg: of Lie  Ia6igo  Buntins.  It xes .  21 

m. l o n s  2nd 14 nlm. in clizmeter. Tne eggs 2re  very p ~ l e  

b l u e  i n  c o l o r  2nd look very f rzg iEe  in t i l e  n e s t .  -4s incu- 

b a t i o n  prozresses  one end of t h e  egg; kjeoomes Cz~l,:er. Zits 

is d:e, I bel ieve ,  t o  t k e  ch,-.n=-s i n  Yae col:tents, ~:l?ich 

ai7e p ~ i - t i z l l y  v i s i b l e  -Lhroug-h t h e  t h i n ,  l u c i d  ,ci:ell of  

t h e  egg. 

r 'ortush (1C29) g i v e s  ~ I I E  inc-  u k . ~ t i o n  ~ e r i o d  of  t'le 
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In t ? ~ e  five occu:;ied n e s t s  t 3 z t  y!e fo.mC, c i u t c ~ l e s  

of four ,  one k n t i n g  egg aG ~ Y ; O  covbt~ird eg&s, t i p e e ,  

t h r e e  &id f o u r  e a s ,  r e s?ec t ive ly ,  ::ere k c u b z t e d .  A s  

z i l  of  t h e s e  c l u t c 3 e s  v;ere c o q l e t e  \;"!en tkre n e s t s  sel-e 

discovered, r:e had no oppor tnn i ty  t o  observe e g g - l a ~ ~ b g .  

A s  previous ly  mentioned, n e i t h e r  die vie > m e  a c i l ~ n c e  t o  

g e t  f i r s t - h a d  inl"orzl3tion on incubat  ion per iod .  

Hov~ever, c e  were a b l e  t o  v:ztch t h e  p rocess  of incu- 

b z t i o n  in ITest C f o r  a t h e  a d  our d a i l y  k s p e c t i o n  of 

a l l  t h e  n e s t s  convinced u s  t ha t  incubat ion  was c s r r i e d  on 

e n t i r e l y  by t h e  feinzle Indigo  Sunting.  In t h e  e ~ z l y  s tages ,  

t h e  f ena les f lushed  f r o a  t h e  n e s t  r z t h e r  e a s i l y  2 t  our 

zpproach . Once h a t c h i n g  s t a t e d ,  ho~rever ,  t h e y  were q ~ i t e  

r e l u c t a n t  t o  l e a v e  t h e  n e s t ,  o f t e n  rernair-ing u n t i l  I;;e 

ne=ljr touched them. I . k m ~ v h i l e  t h e  mstles ss- t  sm,- from 

s 2 e r c l ~ e k e ~ r b v  o r  o c c a s i o n a l l y  E;ve e f e n  ~ : w n i n g  

a t  our s ~ r o a c h  t o  t h e  n e s t .  

On J u l y  3, t l r e e  Sc;rs b e f o r e  hstchlr_g s t z r t ec l  in :Test 

C, I observoB t 3 e  f e n a l e  z t t e n t i v e  for z- p e r i o d  of  53 nh- 

u t e s  consecut3.vely znd i n e t t e n t i v e  f o r  41 minutes. Cn Jv.1~ 

C, 3 e l e n  observed ::€st C f r o 3  5:45 u n t i l  l l : G E ,  L.f?.  . T I - ~ e r e  

. . \-,-ere tkiree ~ . t t ~ n - L ~ v c ,  ?e:=ioc's CC; 22, 57, ~ l l l  1L  r ? L ? ~ t c s  zn3 

tl;;o ina t ten t tx-E ~ e r i o d s  of 1 C  :.nC ?C! n i s n t e s ,  r e s 2 e c t i v e l y .  

rl l he  2.vercCse lalgth of 2e r iod  o f  a - l t c n t i v ~ n e r s  .i:?.S 32 ? ina t -  

es, of ~ ~ r t t ~ : l ~ ~ j c a c s s ,  27 n i n i l t ~ s ,  f o r  t l l e ~ e  t;:o Tor-engon 

2cr  iods o l  otzervzt i on ,  

4.7 Qn Zlkl;~ 5, j u s t  ?.Pier ~ a e  f 2t-st egg bee h ~ t c h c d  in 

t h i s  sage nest, I found tfie f e n d e  ~ . t t ~ n t i v e  fol? t 5 r e e  

2erioCs of 23 minutes,  sk. a-&-utes, zn6 t h r e e  ~ L n z t e e ,  
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2nC i ? z , t t e n t i v ~  f o r  t 3 r e e  2eriods of t h r e e  minxtes, t k e e  

minutes, snd seven minutes, r e s ~ e c t i v e l y .  This w:;e[_c bet~:een 

3: 23 a d  9: 11 A .I:. a d  t h e  7:lezther v:scs cloudy ~ ; i t h  sone 

l i g h t  r ~ h .  

31-03'1 these nesger records it m2y be essmed t h 2 t  t h e  

femzle b u n t k g  is both a t t e n t i v e  m d  k e t t e n t i v e  f o r  longer 

periods before hatching starts t h m  a f t e r  t h e  f i rs t  b i r d  

is out of  the  egg. 

The presence o f  t h e  tv~o cowbird eggs in Xest B ap?ezr- 

ed t o  make no d i f fe rence  t o  t h e  femslle b u n t k g .  Incubation 

progressed! normally u n t i l  t h e  cov~bird eggs hztckred. %vo 

dzys l a t e r  there  was d s o  a ~~oun,e  bunting in t h e  nes t .  

YOWG ,4i\iD T G S E  D ~ ~ O P I ~ T  

Although I =--rived a t  Xest C very soon d t e r  t h e  f i rs t  

egg h~.tched,  I ?id not  v;atch the  h ~ t c h ~ ~  r o c e s s  in m y  

of the  nes t s .  B y  checkins each nes t  da i ly ,  hoxever, ::re 

u;ere ~ ~ b l e  t o  determine t h e  dates  of hatching f o r  a 1 1  t k e  

eggs. The number in e?.c5 nest end the  ds.tes cf h~ . tch ing  

m e  su:?ra?rizecl i n  T&le 2. 

Young InCigo ?untinps, ~ h m  first  h~.tched, look very 

t iny  ~ n l  he l2 less  in t h e  nes t .  They s r e  2inlcish-or~nge i n  

color,  z lnost  bsre,  bu t  \:it3 b i t s  of Zrzy n z t e l  dois.n on 

soae of the  fer- ther  t r x t s .  There ?re  l e r g e  bulges on t h e  
1 

s iees  of t h e  h c ~ d  f o r  t h e  eyes, :.?nich Ere close? ?nC clem- 

ijr~ne-covered z t  f i rs t .  

Some of t he  yo- b i r d s  observed j u s t  1 2 ~ ~  limp in 

t 5 e  nes t  the f i rs t  dzy z f t e r  > ~ t c h i n g ,  m z k i n g  no v i s i b l e  
res?onse t o  my movement of t he  nes t  or  no ise  czu~ec3 by 



Da-tee of Hatching 

2 cowbird, J u l y  9- 2 cowbird; J u l y  11- 1 bunting 
1 bunting 

J u l y  6 - 1 before 8:20 A;N., 2 a f t e r  9:lE A.li.  



our presence. Others, ho~;ever, s t r e t c h e s  u,? t h e i r  necks 2nd 

o2ened t h e i r  mouths the f i rs t  time r e  a?proachec? t h e  n e s t  

after they hsd hs-tched. 

The most not icezble  charge in a?peaznce f o r  the f i rs t  

two o r  t h ree  d2ys v:r_s in the  s i z e  o f  t h e  young birds ,  t h e i r  

boGies remaining qu i te  bare and t h e  eyes closefi. -4t t h e  age 

of fo-ilr d w s  I not iced z t  l e a s t  one bird v r i t k ?  eyes o2en and 

f i v e  days of all had them open. 

Af, four days of E-e, t he  l a rge  vzing f ea the r s  were 

showing under t h e  skin and a i3ay l a t e r  t h e r e  vras some in- 

d icz t ion  t h ~ t  t hese  fea thers  were emerging from t h e i r  

sheaths. F i n  f ea the r s  a lso  appeerdd along other  f e a t h e r  

t r a c t s ,  p a r t i c u l m l y  on the  back. -4t six d q s  t h e  f ea the r s  

were out  of t h e  shesths  m d  e n l s g i n g .  A t  seven days, they 

shosed ~"ur ther  development 2nd a t  e tgh t  d ~ y s  of age t h e  

young were able  t o  f l u t t e r  t o  t h e  &round a d  nove e l o w  

there, although much of t h e i r  bodz sur face  s t i l l  looked 

b ~ r e .  The young l e f t  !\Test F a t  seven dsys of 2s-e, doubt- 

l e s s l y  f r igh tened  out by sorne in t ruder .  One of them was 

seen t h e  following day f l u t t e r i n g  zlong- t h e  ground, bu t  

y. i t h  iilsuff i c  i e n t  f ez ther  Cevelopent  t o  l i f t  himself 

f roa  it. 

A t  Fes t  D t h e  b i rds  vzere e igh t  days old, r t  S7est C 

nbe dzys o ld  .;:hen they becexe r r i ~ l l t e n e d  by our presence 

2116 l e f t  t h e  n e s t  suc'denly. ?ezther development in those 

cases ~ 2 s  s u f f i c i e n t  t o  sllov; f o r  only very sko r t  f l i g h t s  

in a Go\,n~:ard d i r ec t ion  or  a f o o t  o r  so c lose  t o  t h e  groun?. 



-12- 

For the first four  or f i v e  dqrs t h e  most coininon 

movements o f  the  young buntings were those of stretching 

the  neck or opening the  mouth f o r  feeding, and those 

used in defecation. There was some s t i r r i n g  and chmging 

of posi t ion in the nest .  These m o m e n t s  gra3ually increas- 

ed u n t i l  z t  the  age of eight days the re  was 2 good deal  

of stirring mound in the  nest,  s t r e t ch ing  =d preenjng 

by t h e  young birds .  

I :es t l in~  Indigo Buntings seem f a i r l y  quiet  before 

leaving the  nest,  bu t  become more vocal afterwards. A 

few very f a i n t  cheeps viere heerd first a t  the  age of tivo , 

days. On the EeVenkB and e 2 h t h  days t h e r e  v;as a some- 

what louder cheeping or chat ter ing during feeding time 

and while the female re ia ined at  the  nes t .  KO notes of 

fe rn  or  alarm were heard f r o m  eny of the  young b i rds  

u n t i l  t h e  time of -nest-leaving. Then t h e r e  Tias a leu$ 

frightened cha t te r  ~s they l e f t  t3.e nest ,  sudde:~ly, in 

several  di rect ions .  

At Irest D the  young b i rds  l e f t  t h e  nes t  st 7:00F.M,, 

July 14, v:hen I vent there  f o r  the  dzily observetion, A s  

I parted the maple brsnches sbove t h e  n e s t  t o  see  t 3 e  

birds,  there Y;ZS E sujden loud c h ~ . t t e r i n g  ;md t3zee young 

buntings erupted f r o m  the nest  in th ree  d i r e c t i o ~ s ,  e very 

s t r r t l i n g  peryormence t o  t 3e  observer. O n  t he  follov:~bg 
- - 

dzy observed e similrr ?erforrnmce a t  Fest C.  In  

each cscse the  young birC.s  rent only  s i x  o r  eight f e e t  

f'ron the  nest, bu t  f l u t t e r e d  z.lon5 t o  ?ez.ter d i s t z ~ c e s  

:,.her? y r s u c d .  Eoth f z q i l i e s  of young l,l_?ntings ?.:ere l z t e r  

seen in zxness not fa?  fron the  nes ts .  



St 11 dzys of  c e ,  t h e  young f r o n  I-eet C were  f ounZ 

t o  be v;ell f e a t h e r e d  and cz?able of f l i g h t  f o r  s_nrns. of 

20 f e e t  o r  more. T a i l s  a e r e  s t i l l  s h o r t .  'Ihe plumage shovl- 

ed a good d e a l  of s t r e&ing ,  e s p e c i a l l y  on t h e  b r e m t ,  and 

t h e  g e n e r a  c o l o r  a t  t h i s  s t q e &  a brownish FEY.  Wo 

z t t m p t  r;as nzde t o  fol loiV t h e s e  bir2s d t e r  J u l y  17.  

A l l  t h e  young bunt ings  seen  zi ' ter  lezvingg t h e  n e s t  

were nea r  o r  on t h e  e o u n d  in brushy p leces ,  1:;ell hidden 

by t h e  v e g e t a t i o n .  

Yo- Co~ibi rds  

The development of t h e  young cov:birds in West E w a s  

n o t  s t u d i e d  in d e t a i l ,  b u t  I made a few observat ions .  On 

J u l y  14, vhen t h e y  were f i v e  days old, t h e  f e a t h e r s  were 

showing some e x p a s  ion  beyond t h e i r  shea ths .  In a t tempt ing  

t o  move one of t h e  cor~bir.ds t o  l e a r n  vrhether t h e  young bun- 

t i n g  s t i l l  in t h e  nes t ,  I provoked a squawk of ? r o t e s t  

f r o n  t h e  covrbird. 

A t  t 5 e  cge of seven dzys t h e y  v:ere v:ell covere2 v;ith 

f e z t 3 e r ~  ar,d l e f t  t h e  n e s t  t h e  fo1lov:irg Cay. J ~ f t e m ~ m S  I 

hezrd t h e i r  %eggingu c B l l s  from t h e  -sur round 2 ~ g  shrubbery 

2s t h e  f e z e l e  Ina igo  S u n t i n g  brov-ght then food. 

CJJ'Jz 

The s t o r y  of  tke c m e  g iven  t o  young bufitings by t h e  

2r r~12ts  is s very one-sided ~ff2.5.r s s  I--e observe2 it a t  

these  Z ive  n e s t s .  It is e  tory of cons ten t  z t t e ~ t i o n  ~mc? 

s o n ~ t i m e s  sewFng1y su?rene e f f o r t  on t k e  221% of  t 3 e  

Ie.xz.le ;nC ? r ~ c t i c z l l y  no e f f o r t ,  k.zt EcTe e t t e n t 5 0 ~  a d  

- - & ~ ~ ~ ' . ~ f i  t h e  3~rt  of t h e  ncle. 1 :es t c  C znd 7 -.--ez-e t o t 3  



o'cse?-.veC f o r  severs.? hours  on more t h a n  or,€ 62;- -;;3ile t h e  

;'om v e r e  in t 3 e  nest  znCi n o t  once 6 i d  t h e  n e l e  coxe 

t h e  n e s t  thm 15 f e e t , ,  t h e n  only  f o r  

JJ1 other. n e s t  e c t i v i t i e s  c ~ r r i e 2  ou t  very t h e  

f einde . 
,rooding 

Soon a f t e r  t h e  h s t c h i n g  o f  t h e  eggs t h e  femsle remov- 

ed t h e  egg s h e l l s  from t h e  n e s t  b y  c?rop?i~~g them over t h e  

site o r  c a r r y i n g  t h e n  2 ~ 7 2 ~ .  Almost i m e d i & e l y  ,she s t z r t e d  

feed- t h e  young, although a t  f i rs t  she brought only 

s m d l  pbwtions of food 2nd a t  r a t h e r  long  ;Jltervals. 1::uch 

brooding vcas done a t  th i s  stage, t h e  t ime q e n t  on t h e  

n e s t  d i m i n i s h b g  es t h e  b*ds eeveloped. 

O n  t h e  day vihen t h e  eggs in ?Test C ve r e  h e t c h i n g  t h e  

female s p e n t  z b o ~ t  722 o f  t h e  observed t ime on t h e  n e s t  

and 28s; o f f .  TBle f o l l o v i i ~ g  d ~ y ,  e f t e r  211 t h r e e  hires ha? 

h%.tched, 51 $ of t h e  @: hours  o f  observe2 tfrre:::.es s?ent  

on t h e  n e s t .  :,%en t 3 e  young v:er.e tv:o days old,  only  10% 

of t h e  1-$- hours  t % m e  was s p e n t  on t 3 e  n e s t ;  vhen t h r e e  

dqrs  016, 155 of t h e  biio hours  and 19 m a u t e s  of t i ~ e  

vizs spen t  on t h e  n e s t .  

Observzt ions v-e--e m d e  f r o m  a'2~,n t o  dcsk  on July 14 

EX Nest C ::3en t 're younc - :.!ere e i g h t  ds..;'~ o le .  I I ' ~ F . S  in Yne, 
I 

blind a t  4:35 A.TI, on thzt  d c y  2nd d t e r n a t e d  ~ ; i t h  ?elen 

in s h i r t s  of 21lzut Tour h x r s  e rch  u n t i l  9:30 I).:-,,  hen - 

2-11 e c t i v i t y  h?.C cee~ced f o r  t 3 e  E2.y. Our o~~lcerva.tions. in- 

c' icete  t h s t  t 5 e  fernel€ r e n ~ i n s  on t h e  n e s t  211 n i g h t .  Xr- 

hg t h e  15-hour Cay, she  k.rooded t h e  ;:o'c;ng f o r  on ly  one 

hour znd ~ i n e  minutes, ~ I ~ o u t  7.55 of' t 3 e  -LI?e. 



The vieather was r z t h e r  v w i a b l e  on t h i s  f u l l  dzy o f  

observat ion.  In t h e  e a l y  morning it was clouc?y a6 r r i n y ,  

a l i g h t  s p r i n k l e  o f  r a i n  falling from 5:00 t o  5:15 A , I ,  

A t  7:48 A-1.1- tke sun cane out,  t h e  sky c l e z e d  and it was 

bright u n t i l  aYternoon. A t  3:26 ?,!I, t h e r e  T;EE m o t h e r  ve ry -  

l ight  r a i n ,  but by 4:30 t h e  sky  was c l e a r  eg& in rmd t h e r e  

vzs a s l i g h t  breeze ,  The minimum temperature f o r  t h e  day 

Tias 64' F. end t h e  mmimum 800 F. Bzrometric p r e s s u r e  was 

29.25 inches.  

Nest C was s o  w e l l  shaded by t h e  overhanging f o l i a g e  

t h z t  even a t  midday t h e r e  seemed t o  be  no need f o r  fir- 

t h e r  p r o t e c t i o n  from t h e  sun by t h e  p z r e n t  h i r 2 .  The young 

n e r e  s i m i l q l y  p r o t e c t e d  from t h e  l ight  r a i n  t h e t  f e l l  

both morning 2nd afternoon.  The morning shov:er caQe while  

t h e  femzle was s t i l l  on t h e  n e s t ,  b u t  she l e f t  be fo re  t h e  

r a i n  ha.d stop2ed. P r ~ c t i c z l l y  a l l  of  t h e  brooding done on 

t h ~ t  dsy was be fo re  6:ZO A.M. of  a f t e r  E:3C P.7.:- 

Feeding 

Although Forbush (1929) s t z t e s  t h a t  t h e  male Indigo 

Bunting rnw h e l p  fee6  t h e  younz, n e i t h e r  Eielen nor  I ever  

EZW a- ins tance  of it, e i t h e r  2 t  t h e  n e s t  o r  e f t =  t h e  

b i r d s  l e f t .  Feedings st :Tests. C and F a r e  sunmzrized i n  

Tzble 3. A s  is t o  be  ~ x ? e c t e d ,  t h e  number of f eed ings  p e r  

hour inc rezses  2s t h e  younz birc's develo? 2nd t h e  i n t e r v z l s  

between feee ings  become shortene8.  

It may be th2.t t h e  f e w  e t  3;est F skov: a n ~ t u r a l  

v z r i ~ t i o n  EaonS i n6 iv iduz l s ,  o r  it nay be t h z t  t h e  presence 

of t h e  c ~ z r  1 used as e b l i n d  u p s e t  t h e  f e e 2 b - g  r o u t i n e  

sonev:h2.t. A t  my r a t e ,  t h e  number of  f e e z i n g s  ? e r  hour  e t  



No. b e n r a l s  Qetween 
3our -Teedings 

Aver-€ Length Zxtremes- 
of Interval  1-.Tinut es 
P.!inutes 



Table 3 -- Feedings. 

r 

:lest Date Age of Time o f  , Total Tem?er ature Xeet3er ~1 KO 
Young Day Time Rmge for  Day ;Totes !d ings 

Hr./ll";in. 3€ ,&~ees  F. I 
! 
I 

C J u l y  '7 1 da. 8:40-11:36 A.M. 4/23 59-78 12 
I 1 ~ 5 3 - 3 ~ 2 0  PaIda  i 

C J u l y  8 2 da. 12:30-2:00 P.1~1, 1/30 

C Ju ly  9 3 da. 1:43-4:13 P.l:. 2/30 

F July 30 4 da. 2:47-5:00 P.Y. 2/13 

7 July  31 5 da. 10:17-11:24 A.~.I. 3/14 51-65 
1:LZ-3:40 P.I'. 

Cloudy, light B 
r z i ~ ,  c l e ~ r .  
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t h a t  nes t  v:zs f e v e r  thpm might be e q e c t e d  f o r  hires of 

t h a t  z.ge, a d  t h e  i n t e r v a l s  between feeding& cor r~s?onC kg- 

l y  longer .  

The method of feeding  seemed t o  vzry l i t t l e .  The 

fetnsle bun t ing  perched on t h e  rim o f  t h e  nes t ,  poke2 t h e  

i n s e c t  i n t o  an open mouth, v:here it u s u a l l y  d iszp2emed 

a t  once. If it d i d n l  t, she  picked it up and s t u f f e d  it i n t o  

m o t h e r  mouth. A few ti?l€s 1 ~8117 t h e  female a t  Yest C 

zppzrent ly  p i c k  t h e  food i n t o  s m d l e r  rarts and d i s t r i b u t . e  : . 
t h e  p i e c e s  t o  two o r  t h r e e  b i r d s .  This  was done only  t h e  

first two o r  t h r e e  days. 

A s  t o  t h e  kind of food given, I n o t i c e s  some small  

l s s v a e  b e i n g  f e d  t o  t h e  v e r y  young b i r d s .  A f t e r  t h e  first 

d ~ y ,  1 2 r g e r  morse ls  were brought in. ITot dl food was 

i d e n t i f i a b l e  a t  t h e  d i s t ~ n c e  from v;hich observat ions  r e r e  

made, but p r a c t i c a l l y  a l l  t h a t  Tf.e could i d e n t i f y  s a s  of  

insec t  o r i g i n ,  most of it v:inged i n s e c t s .  ?here vs7ere ,-, 

few l s r v a e ,  ? r l e  =een i n  color ,  some Y - h i t e  g n b s  ~ n d  one 

o r  two if:hite messes t 3 2 t  lookec? l i k e  ,cr>ider egg cPses. 

Grzssho,?pers, bo th  green  a d  1Ctr~)~~n, seeme? t o  be t h e  fs-vor- 

i t e  foot?. 

!Test S ~ n i t c r t i o n  

-5-11 c l e z n t n g  of t k e  n e s t  wrs done by the f ~ m ~ l e  k ~ n -  

t k ~ .  I scv; h e r  e r t i n z  tkre f e c ~ l  s2cs  s t  first ,  b u t  on 

fi  t?.e tt7_ilac? 2 2 ; ~ ~  she T ~ 2 ~  c ~ r r y i n g  t h e  s z c s  ET-az7 ~ r o m  t l l e  rest. 

r-- -r,e nest c lesned  i . ~ c ' l ~ t e l ; :  z f t ~ r  f e e C L ~ r ,  bu t  n o t  

every t i r te .  On zn zv€r%,e, E f e e d .  SBC V;ZS r e x o v ~ 6  every 

faiir th o r  f i f t h  feeding,  dthoug'n t'nis v;rs Egne i n  E. very  

i r r e r c l z r  f ~ s h i o n .  ;To e x c r e t z  z c c . ~ = n u l ~ t e d  in o r  ;round zny 
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of tl-ie nes t s .  I SEW no inZ.icstions of nes t  ? ; res i tes ,  e i t h e r .  

Defense 

The m z t t ~ r  of nes t  defense w z s  t h e  one ~ c t i v i t y  in 

which t h e  male Inc'igo Eunt ing ? z r t  i c  i p ~ t e d .  \'hen v:e viere 

hunting- ?or t ke  n e s t s  both the  mele and the  fens le  scolced 

z t  GUT p r e s e x e .  S o x t 5 m s  the  n ~ l e  vioule u t t e r  some vizrn- 

ing flchi?sll  before we f lushe2 the  f e m ~ l e  from t 3 e  nes t .  

A t  o ther  times he  j o k e d  h e r  in a scolding c?uet. We learn- 

ed t o  Cis t inguish between t h e  chip*- of t he  two sexes 

as his note  seemed somewhat louder md hezvier  than hers.  

ATter t h e  young were hatched t h e  male was more con- 

cerned than  before  ~v i th  t h e  sa fe ty  of t h e  nes t .  Tihen I 

attempted t o  e s t ab l i sh  myself in t h e  P t e r i s  a few f e e t  

av;ay from Xest F f o r  some observst ions without a blind, 

I soon found I hsd mzde m e r r o r  in th inking rn2ttcrs 

misht groceed nori;?elly in t h e  bunt  in^ f m i l y  under t?tose 

condit ions.  The feinale scolded f r o 3  v ~ ~ i o u s .  ?os i t ions  in 

tke  lovier Lrmches o f  neishboring t r ee s ,  the  xa l e  hopped 

21-ound i n  t h e  brmches  e l i t t l e  higher, f requent ly  u t t ~ r -  

ing, E s e r i e s  of ,chips s o  rek3id th2.t t'nej- formed a r z t t l e ,  

;nC 2resen t ly  zri ovenbird j o i n ~ d  i n  t3e c h o n s  o f  ?rot.est, 

d~ l r t i ng  bs,cl: ,?nS! f o r t h  on a n e ~ r b y  limb ~ c i t l . ,  t?.il 2x6 c r e s t  

high, sounding of? v i t h  s h r ?  notes s i n i l z r  t o  t h o ~ e  o f  2 

in& t o  t h e  use of t h e  c s s  crs e bl ind.  It w2.s 7zrl;eC in a 

s ide  ro2.d nezr t h e  n e s t  2nd a ' l t i lr~nelll  cu t  tl-lrou;h the  veze- 



used by t n e  f m d e  InGigo Sun t i rq  u.hich I thought  very  

Af ter  c l e=z i rLg  out  3etv:een t h e  n e s t  CW,  I s e t t l e C  

nyself  in t h e  c z r  t o  zwzit developments. A few minutes 

passed. Then I sav: t h e  fernzle a l i g h t  on t h e  n e s t  and r e a l i z e d  

t h z t  t h e r e  viere s t i l l  some p m t i a l  o b s t r u c t i o n s  t o  ny vis- 

ion. E t e r  zlloviing t h e  bird vihzt I thought VJZE s u f f i c i e n t  

the t o  f e e d  t h e  young, I l e f t  t h e  czr t o  remove a few more 

leaves  f r o m  t h e  f f tunne l f i .  A s  I moved f o m z r d  I n o t i c e d  

ths t  t h e  fernzle vias s t i l l  z t  t h e  nes t ,  so  looked more care- 

f i l l y  whi le  I s tood  st a  d i s t ance  of &out 12  f e e t  from h e r .  

There she sat on t h e  e d e  of t h e  nes t ,  f a c i n g  me, apparent- 

l y  fff 'rozenff. For  t e n  minutes I wetched h e r  from my ?os i t ion ,  

t h e n  s lowly moved e few f e e t  n e m e r .  A f t e r  znother  f i v e  m3-- 

u t e s  hzd e lzpsed  I moved up t o  v:ithin six f e e t  o f  t h e  n e s t .  

Although t h e r e  w a s  some movement of t h e  y o u ~ g ,  t h e r e  ~ 2 s  

zbsolu te ly  no sign of movement of any s o r t  on t 'ne p ~ x t  of 

t h e  pz ren t  bird f o r  22 minutes. 

A s  E s t r o n z  g,ust o f  wind shook t h e  n e s t i n g  b ~ e h ,  she 

turned h e r  hezd from siCe t o  s i d e  , t h e n  flevc a:ay, s t i l l  

holding in h e r  beak the grassho?per she h3C b r o w h t  t o  

feed! 

I f fn i shed  t h e  c l e w i n g  out  zAd re tu rned  t o  t h e  c a r .  

ATter m o t h e r  t e n  minutes of scold ing  she ~ g ~ i n  caqe t o  

t h e  n e s t  a d  f ed  t h e  yo-mg. A l i t t l e  l s t e r  t h e r e  V : ~ E  ~ n o t h -  

e r  t ~ i ~ l v e - n i n u t e  2 e r i o d  of con7jbete k - 2 c t i v i t y  on h e r  p s r t .  

Surely t h i s  t > ~ e  of  t e 3 z v i o r  serves  t o  prevent  Ce tec t ion  

of t'ne n e s t  by p r e d z t o r s  ~ 2 6  o t h e r  i_ntruders. 
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After the  young l e f t  t he  nest, bot3 L i r d s  o f  eech =sir 

were much perturbed when I cane nezr the young b i rcs .  There 

vias scolding, chipping, f ly ing  back and fo r th  in the 3ush- 

es, and t he  r a t t l i n g  c a l l  I had heard previously. '=he l a t -  

t e r  was hezrd only a t  Kest F where both pzrents used it 

the  day a f t e r  the  young had been frightened from the nest .  

I had found the  nes t  empty the  night before a d  wes at- 

tempting t o  locz te  t h e  young when I cane n e w  enough t o  

send one of them chzt te r ing  m d  f lu t t e r ing  over the  

&~ound. Then I heard t h e  " r a t t l e u  from both p u e n t s  a d  

witnessed a f ine  displzy of injury-feigning on the  p a t  

of the  female. She flew t o  a piece of brush only a few 

inches from the ground, f lu f fed  out the  fea thers  of her 

u6ually trim brown body, allov~ed h e r  wings t o  droop and 

then vibrzted them ras id ly ,  t ipping her boGy f r o m  s ide t o  

side. This performcnce was repeated twice f r o m  tvio other 

low brenches, a l l  ?laces being arJay from the young bird .  

Whenever the  pment  buntinss both took p ~ s t  in the 

defensive zicts, I noted t h a t  it vres the  female who cane 

closer t o  dmger m d  took the  seemingly grezter r i s k s .  

The mzle, though often voc if'erous ~ n 6  nert-ous, rena ined 

a t  a s d e r  d i s t ~ n c e .  

1,XST IIZG SUCCZSS 

Although every Indigo Eunting egg found in the  l i v e  

nests hstched, one complete f zn i ly  of young- virs Cestroyed 

a;d the young bunting d i s a p ~ e s r e d  f roa  the nest  h2.v- 
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T ~ b l e  4-- :Testing Success 

Xest No. of Eggs Eo. Hatched 

f3 1 bunting 
2 covrbird 

Totals 15bunt - 
2 cowbird 

15 bunting 
2 c o ~ b i r d  

T o t d  Success 

0 

1G bunting 
2 cowbird 

% Success 
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the  cowbirds. Table 4 gives the d ~ t a  o n  the  nestin,- suc- 

cess. Vith nes t s  so  close t o  the  ground, it seems likely 

t h a t  the  buntings suf fer  frequently from ciepredations. 

Nesting z c t i v i t i e s  of the Indigo Bunt-, Passerina 

cyanea, were studied a t  f ive  nes ts  near the  University of 

LTichigan Biological  S t  a t  ion, Cheboygan County, I.Zichigul, 

in the  summer of 1947. 

Indigo Buntings s r e  f'requent along the roadsides and - 

in brushy, cut-over meas o f  the  Douglas Ldce region. 

Their nes ts  a re  placed low in th ick  clumps of maple, black- 

berry o r  ras2berry bushes n e e  aspen fores ts .  

Eggs are l a i d  in June or  ear ly  J u l y  in clutches o f  

three or  four a d  incubated by the female bunting. 

Young of t h i s  species develop r ~ t h e r  r q i d l y  and lezve 

the nest  a t  the  age of eight o r  nine days. -2redetors may 

destroy thern before t h a t  time. 

A l l  pzrental  care v:hile the  young Indigo F;un%ings a re  

in the nest is given by the  female b i r d .  She broods and 

feeds the nest l ings  2nd removes ~:t2stes. 

The n ~ l e  bunting skgs Y r o m  m a y  2 e r c h ~ s  i n  h i s  t e r r i -  

tory, 'cut ~ p 2 s r e n t l y  a s s i s t s  only i n  t'ne defense o f  the  

nest.  



  or bush, E- H-  

1929 Birds of ~ a s s a c h u s e t t s  and Other ]Jew Zngland 

States .  Volume 3. L.I~ssachusetts Department o f  

Agriculture. % Pages 118-121 

Lovtther, 13- A. 

1945 Breeding Behavior o f  t h e  Indigo  Bunting 

(Passerine cyanea). University o f  Xichigan 

Biologicel S t a t i o n  Paper. 
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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. 0. S. 
Pettingill, to make a life history study of the Indigo Bunting, 
Passkrina 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 
area Then on June 29 two nests were found, on June 30 two 1 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 fist 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 a s  the helpful 
suggestions given by Dr. Pettlngill 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 fines. 
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As a result of the burning there is now a fairly good forest 
cover of aspens, (Populus qrandidentcrta 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 and made up 
of young aspens, red maples, sumac, (Rhus glabra borealis), 
and some wild cherry, (Runus 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 raspberry 
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 Tune 30. 
I had no opportunity to watch the construction of the nest. 

NESTS 
Site 

The Indigo Buntinq is what might be called an "edge" b i d  
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 also 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 sqen; 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 system ic search of all vegetation in each territory that was 7 four feet 01, less in height. No doubt we overlooked some nests, 
for, according to Forbush (19291, nests may be placed as  high 
a s  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 tom 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 

I 
Supporting 

Neat Ground Diameter Diameter Inside Outside Shrub 

A 18 in. 2%-2% 3%-4% 1Y2 3 Red Maple 
B22Y'in. 2% 4 1 ?h 2Y2 Blackberry 
C 13 in. 2%-2% 3%-4 2Y2 2% Blackberry 
D 15in. 2 3 .  1% 2% Red Maple 
E 29 in. 1%-2 2%3% 1% 3 Raspberry 
F 27 in. 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 virqinicum). 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 one egg 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 (1929) gives the incubation period of the Indigo 
Bunting, as reported by Burns (19151, 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. 

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 after, 
seem to indicate that the female bunting is both attentive 
and inattentive for longer periods before hatching starts than 
after the fist 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 

I .  later there was also a young bunting in the nest. 
Y 

Table 2-Hatching Dcrtes 

Nelt ro. Of Eggs 
Dates of Hatchinp 

A 4 July 3-1; July 4-3. 
B 2 cowbird, July 9-2 cowbird; July 11-1 bunting 

1 bunting 
C 3 July 6-1 before 8:20 a.m., 2 after 9:15 a.m. 

" I " ,  July 6-3 
F July 26-3; July 27-1. 

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. 

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 bulqes for the eyes, which 
are closed and membrane-covered at fist. 

The most noticeable change in appearance for the fist 
two or three days was in the size of the younq birds, their 
bodies remainina 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 emerginq from their sheaths. Pin feathers 
also appeared alonq other feather tracts, particularly on the 
back. At six days the feathers were out of the sheaths and 
enlarging. At eight days of aqe, the younq 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 nest-leaving. 
Then there was a loud, frightened chatter a s  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 a s  the 
female Indigo Bunting brought them food. 

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 after. 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 perbent 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 435 a.m. on that day and alternated with Helen in 
shifts of about four hours each until 830 p.m. when all activity 
had c used for the day. The female appatently remained on 
the ne 1 t 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 early morning it was cloudy and rainy, a 
light sprinkle of rain falling from 5:00 to 515 a.m. At 7:48 a.m. 
the sun came out, the sky cleared and it was bright until after- 
noon. At 326 p.m. there was another very light rain, but by 
490 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 

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. Feedinqs at 
Nests C and F are summarized in Table 3. As is to be expected, 
the number of feedinqs per hour increased a s  the young 
birds developed and the intervals between feedings became 
shortened. 

The number of feedings per hour ut Nest F, fewer than 
might be expected for birds of that age, may have been due 
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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 fist 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 
l i e  spider egg cases, Grasshoppers, both green and brown, 
seemed to be the favorite food. 
Nest Sanitation 

~ l l l  cleaning of the nest was done by the female bunting. 
I saw her eating the fecal sacs at fist, 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 of the nests. I saw no indications of nest parasites. I 
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 mabe 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 a s  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 a s  a blind. It was parked in a side road 
near the hest 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 previhusly. 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 &Nesting Success 

Nest No. of Egg. No. Hatched Total Succesm % Success 

A 4 4 0 0 
B 1 bunting 1 0 

2 cowbiid 2 2 66.7 
C 3 3 3 100 
D 3 3 3 100 
F 4 4 4 100 

Totals 15 bunting 15 bunting 10 bunting 66.7 
2 cowbid 2 cowbiid 2 cowbird 100 

I 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. 

1ndi4o 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 cmd 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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