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This 'study of' the  Eastern  tioldfinch Spinus t r i s t i e  . 
t r i s t i e  was conducted i n  the  v i c i n i t y  of the  Universi ty 

of Michigan b io log ica l  Sta t ion,  Cheboygsm County, 

Michigan, during the  s m e r  of 1942. The study was 

begun during the  second seek of' July and continued u n t i l  

the  c lose  of t he  S ta t ion  on August 22. Approxi~~iately 

100 h o u r s  were spent i n  the  f i e l d  i n  connection with the 

' study, t h i s  to ta l  including the  t i n e  spent i n  o b s e r v a t i o ~  

at the  nes t ,  which m e  recorded t o  the  exact minute, ha  

well  as much less-precise ly  recorded time i n  n e s t  locs t ion ,  
- 

weighing of young, t e r r i t  ory observat ion, and experimenting 

i n  t he  f i e l d  of t e r r i t  ary. 

The general purpoee i n  conducting t h i s  s tudy was t o  

become acquainted with the  procedure involved i n  carrying 

out a l i f e  h i s to ry  i nves t iga t ion  of a cormon species  of 

b i rd .  Spec i f ica l ly ,  an attempt htm been made ( a )  t o  learn 

the  exact incubation period of the  Goldfinch, (b)  t o  

observe fea ther  development of t he  nes t l i ngs  from hatching 

u n t i l  nest-leaving, and ( c )  t o  try out Borne experiments 

i n  the  f i e l d  of t e r r i t o r y .  

The term ' a t t en t iveness '  when used i n  t h i s  s tudy 

means t h e  period of time mhen the  parent b i r d 1 e  f e e t  a r e  

i n  a c t u a l  contact with t h e  nest .  ' Ina t tent iveneest  i s  

the period when the  b i r d  is not i n  contact  w i t h  t h e  nes t .  



-* 
Time, when mentioned in the  fol lowing pagee, r e f e re  

t o  Eas te rn  W a r  Time,  which is one hour e a r l i e r  than  the  
1 

Eastern  Standard Time of pre-war timea. 

Grateful  acknowledgment i e  given t o  Dr.  0,  8. Pet t -  

i n g i l l  f o r  his guidance throughout t h e  en t i r e  study, t o  

D r .  Theodora  els son for  her  advice on the  r e a r i n g  of 

birds i n  ccp t iv i ty ,  and t o  Cl i f ford  -vie and Gilbert  

Mouser fo r  t h e i r  asa i s tance  i n  placing the  b l i n d  at t he  

Ri ggsv i l l e  Corners nes t .  

'. HABITAT 

O f  the  four n e s t s  discovered, t w o  were located at  

the  Biologicel  Sta t ioo,  a t h i r d  was found i n  an abandoned 

orchard near  Riggsvi l le  Cornera s m e  t h r ee  mi les  eas t  of 

t h e  S ta t ion ,  end the four th  was diecovered at the edge of 

a wooded a r e a  near the  ahore of Burt Lake, about 'two miles  

t o  the  south of the  S t a t i on  (See Maps 1 and 2) .  

The t w o  S ta t ion  nes ts ,  which were t he  objects  of 

ra ther  in tens ive  dbservation, mere located along the  main 

drive sf the  Biological  s t a t i o n ,  which i e  l oca t ed  on the  

shore of South F i s h t a i l  Bay of D o u g l a s  W e  (See asap 2). 

The dr ive  is l i ned  with sugar maples, Acer saccharm;  

v h i  t e  birches,  p p y r i f  era; l a rge  t oothed aspen, 

Populus grandidentat  a; qu-aking Etapen, Populus t r e m l o i d e s ;  

and white &s, Quercus alba; w i t h  a sprinkling of 8-11 

pin cherr i e s ,  Prunus pennaylvanica; juneberriea,  

h e l a n c h i e r  caradensis; and sumac, - Fhue t n h i n a .  - An 
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eepec ia l ly  largo group of birches  is  located near the  

lsrbaratories  (See E, Xap 2),  end serves as a ccmrzion feeding 

ground f o r  both the Goldfinches and Purple Finches, 

Carpodacue purpuretrs parpureus, during the  time when other 

food is not p l en t i fu l .  After s. l e v e l  or gent ly  sloping 

area  of frcnn 100 t o  200 f e e t  width pa ra l l e l i ng  the  ehore, 

on which the  cabins a r e  located,  there ie an abrupt r i s e  

southward t o  a m e  75 feet above lake leve l ,  which i n  t u rn  

gradually slope8 t o  the eouth and ends i n  a gorge which 

extends t o  Burt lake, Here one f i n d s  a t y p i c a l  obaple- 

Erspen association, the  t r e e s  being general ly emaller than 

those of the cabin and laboratory  area, Goldfinches were 

observed f ly ing  fram the  nes t ing a r eas  along t h e  l a c  t o  

this  higher e levat ion constantly,  probahly t o  feed  on the  

cstkina, be r r i ea ,  m d  var ious  s e e &  which furllish ground 

cmer  far t h i s  open woobs, 

The Bfggsvil le  Corners nest, hereaf te r  designated 

as Hest m b e r  3, was located at the  edge of an unused 

f i s l d  of several  m r e s  extent ,  the f i e l d  being earrpunded 

and dot ted  with maples, o ld  apple t r ee s ,  ead a few p i n  

cherr ies .  

The mrt Lake neet ,  r e f e r r ed  t o  as ~ e s t  Number 4,  

wae fsund on the  f i e l d  s ide  of a ra ther  t h i ck  woods of  

beech, Bagus m o l i a ,  sugar m p l e ,  end white pine, 

P h u s  strdljue, Thie nes t  Rtas destroyed before incubation 

was completed and there fore  was used only f o r  checking 

nest type, s i ze  of c lu tch,  and type of h a b i t a t .  



TBRRIT ORY 

The term ' t e r r i t o r y '  i n  ornithology has been given 
3 

v a r i o u ~  interpretat ioner and l imi t a t i ons  through de f in i t i on ,  

According t o  Mayr (1935): *Terri tory i a  an area  occupied 

by m e  m l e  of a species which it defends agains t  in t rue ions  

of other m l e s  of t h e  sane apeciee and i n  which it &es 

it self conspi cuoue .' 
Crawford (1939) explains t e r r i t  or ial iem thue: 'A 

l imi ted geographical a r e a  is s e t t l e d  upon and defended by 

an animal, usnslly a msle, m d  i e  used by him f o r  mating 

and rear ing  a family.* 

Nice, who has done a notable t e r r i t o r i a l  work i n  

her paper .The Role of Ter r i to ry  i n  Bird L i f ea ,  p re fe rs  

Ncblets de f in i t i on  (1939) t h a t  aa t e r r i t o r y  is  any 

defended axeaeU 

With a rider of b i r d s  t e r r i t  or iel ism i s  an  obvious 

and accepted t ra i t .  The SOI@ Sparr m, Melospiza -a, 

Kingbirb, Tyramus 3 y r a n n ~  and Least Flycatcher, 

Empidonax are included i n  t h i s  group. I n  t h e  

case of the  C;oldfinch, however, the r a t t e r  seems t o  be a 

c o n t r w e r s i a l  one. Drum (1939), i n  her paper on R T e r r i t o r i a l  

Studies on the Eastern Goldfinchu, repor t s  the  f o l l m i n g  

obeerratione: "The males do not  allow Goldfinches t o  

alight i n  t h e i r  t e r r i t o r y ,  I have observed males defend 

t h e i r  t e r r i t o r i e s  on maw occasions and i n  f o u r  d i f f e r e n t  

t e r r i t  or iea ,  I have seen female6 drive cut other  females 

if the  males are  absent.  The males usually have f a v o r i t e  



p e r c h e s  fram which t h e y  d a r t  oat at t h e  i n t r u d e r s ,  Often 

after the  i n t r u d e r  leaves, the male w i l l  c i r c l e  above h i e  

t e r r i t  my m d  sing. While i n  P t owe= bl ind,  I bar a 

f i g h t  which to& place b u t  a f e u  feet from xe, Two males 

were tumbling w e r  each other  making mouselike squeaks, 

The i n t r u d i n g  male soon l e f t  a d  t h e  other male caste back 

t o  hie t r e e o m  

aiice (1939), i n  commenting upon mating and n e s t i n g  

t e r r i t o r y ,  ss,ys : 'Ufhe Eas te rn   oldf finch ( s p i n u ~  t r i s t i s )  

arnetimes comes under ' th ie  ca tegary  according t o  Drum (1939), 

but o the r  observers can f i n d  no evidence of t e r r i t  m y o m  

W a f  mhaw ( 1938) comenta  upon Goldfinch t e r r i t  bry 

aa f o l l o r s :  mAlthough -I have spent ' k n y  hours .  i n  t h e  

f i e l d ,  I have never observed any c o n f l i c t  between b i r d s ,  

f ies ta ,  a f t e r  cons t ruc t ion ,  have been found occupied at t h e  

same t ime,  only f i f t y  f e e t  a p a r t  and i n  one p l a c e  t h e r e  

were seven n e s t s  on a small t r i a n g u l a r  a r e a ,  t h e  s i d e s  of  

which were 370, 150 and 240 feet dis tance ,  

allany t i n e s  from a b l ind ,  f c r e i g n  males were aeen 

very  near  t o  an occupied nes t  without causing m y  dis turbance  

on t h e  p r t  of t h e  r i g h t f u l  owner but t h e s e  were u s u a l l y  

when n e s t i n g  was advmced, It v m l d  r e q u i r e  roore work on 

rqy p a r t  t o  c a l l  t he  tioldf inch as a t y p i c a l l y  s t r o n g  

t e r r i t o r i a l   specie^.^ 

During m y  own per iods  of obsems t ion  I found nothing 

t o  i n d i c a t e  aggressiver,ess on t h e  part of one male against 



knother male en te r ing  h i s  nes t ing area ,  although m y  time 

i n  t he  f i e l d  v s e  insuf f ic ien t  f o r  me t o  make a genera l iza t ion  

I n  ccavlection with t e r r i t o r y  two experiments were 

conducted which I c m s i d e r  i n t e r e s t i n g  i f  not conclusive, 

and which may lead me t o  further  s tudy along t h i s  l i n e ,  A 

captive mele, ane which had been caught e a r l i e r  i n  t h e  

eeaeon and was well adjuated t o  cap t iv i ty ,  was placed at 

varying dis tances  t o  occupied n e s t s  at d i f f e r en t  etagee 

of incubation and brooding, t o  determine the  r eac t ions  of  

the defending birds, The responses observed f o l l o s :  

XIZXi'r STATUS PLACmNT RESPONS16 

3 Third day of a f e e t  Femle on nes t  answered 
i ncubat i on, from nest capt ive  maleta c a l l ,  

but continued t o  incu- 
bate .  EZIeemaledid 
not appear. 

3 Third day of Six  feet Both rcale and f emwle 
incubation. from nes t ,  inves t igated box, male 

continuing t o  c a r r y  
food t o  f e m l e  on nes t ,  
then preening on nearby 
limb. N O  pugnacity, 

3 Eleventh day 20 f e e t  N O  response, al though 
of incub at i on. from nest .  captive male c a l l e d  

f requent ly ,  . 
3 Xleventh day 12 f e e t  N O  response. 

of incubation. from neat .  

3 Eleventh day 
of incubation,  60 f e e t  Female darted f rom nes t  

f r o m  n e s t ,  four times i n  half hour 
period, bea t ing  at cage 
of captive male, Xree 
m l e  did not appear, 

1 Eighth day of 30 f e e t  Male sad female v i s i t e d  
br oo0ing. from nest. box, together  and separ- 

rstely, NO con f l i c t .  



1 Bighth dW of Six f e e t  Both bfrde v i s i t e d  box, 
b r  aoding, f romnes t ,  Male looked a t b o x e a c h  

time he came t o  nest ,  
but continued t o  feed 
young i n  usual way, 

2 Twelf thday  30 f e e t ,  NO response. 
of brooding. from nest .  

The following de ta i led  account, recorded at &eat 

 umber 3 at the t h i r d  day of incubation, is  typ ica l  o f  

the respanse received: 

1:00 p , ~ . .  BOX was placed on small maple about four f e e t  

from ground and 20 f e e t  f r o m  nes t ,  Pemale 

was on nest at the time. Por 25 minutes, no 

response e i the r  way, 
/ 

1 : ~  p,m, Captive male began l i t t l e  @Chee-ta!# and 
/ 

*Per-chee 1 aounda, Female anmered with 
/ 

Ver-r-r-6eeeelr, a f t e r  which the  captive 

mle s a g  loudly and d i s t i n c t l y  f o r  a few 

minutes, ac t ing  very excited. Soon he calmed 

d m  and ate ,  calling witbout response at 

br ie f  in t e rva l s ,  

2:05 p.m.  ax placed i n  neet t r e e ,  six f e e t  f r o m  neet .  

during changing female was fr ightened off 

nest. She returned immediately, c d l i n g  
/ 

"Per-r-r-eeeee in She made 8 quick inspection 

of the box, hardly pausing before going t o  

the nest. Captive male called out vigorously, 

but with no response. 
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2 :28 p.m. Capt i r e  male heard f r ee  male f ly ing  overhead 
/ / 

and gave his rPer-r-r-eeeee L n  and nPe-chee- 

cha-chain ca l l s ,  loudly end excitedly,  s eve ra l  

t imes over. When f r e e  male did  not answer, 

captive sent  about eating, 

2:33 p.m. Perzlale l e f t  nes t ,  'paying no a t t en t ion  t o  

captive.  

2:W porn, B e m l e  returned, goir,@; d i r e c t l y  t o  nest .  

2:98 p.m. Yree male came singing, both female ( on nes t )  

and captive male answering his  e a l l .  anale 

came t o  box, s a t  end looked a moment, then  

went t o  nest and fed female, Returned and 

looked at captive, oat on l i m b  &out two 

f e e t  from box, exld preened feathers ,  When 

nrrle f i n a l l y  flew away, female l e f t  n e s t ,  

looked at captive,  and returned t o  nes t .  

3: 23 p.m. adsle came singing, answered only bgr capt ive  

male. Free pale  came d i rec t ly  t o  box, watched 

a moment, and flew t o  nes t  t o  feed female, 

He then flaw away at once r i t h o u t  looking 

at box, Female then inspected box b r i e f l y  

and returned t o  nes t ,  

On the eleventh day of incubation a t  ~ e s t  Number 3 

a stuffed specimen of soldfinch w a s  secured t o  a t a l l  pole 

and placed wi th in  20 f e e t  of t he  nest ,  et neat he ight ,  

Although the male flew i n  and out of t h e  neat w i t h i n  t e n  



f e e t  of the  specimen, he t o &  no no t ice  of it. Leter  it 

was moved t o  a pos i t ion  only two f e e t  Iron t h e  nest .  The 
! 

/ female came t o  the  nes t  first,  gs,ve a f ew  aChee-chee-cheela 

c a l l s ,  and uneasi ly began t a incubate. When t h e  male 

c a m  he  first lit i n  t he  t o p  of the  neat t r e e ;  then he 

f l e w  d i r e c t l y  t o  the s t u f f e d  specimen and v i c i o u s l y  

at tacked it, pz l l i ng  out a feather ,  p a l l i n g  s t r ands  of 

ca t tan  f'rom the  eyes, and giving it a general pttmmelling, 

j u t h e r  study along t h i s  l i n e  may r e v e a l  t he  extent 

of t e r r i t o r y  i n  ~ o l d f i n c h e s ,  i f  it doee e x i s t ,  

Although a v a r i e t y  of t r e e  species was used even i n  

eo small a group a% the  four  neeta s tudied,  neverthe l e s s  

they presented severa l  f a c t o r s  of s h i l a r i t y  ic msrterials 

used i n  conetruction, glace~oent i n  t h e  t r e e ,  end the  

r e l a t i onsh ip  of the  n e s t i n g  ' t r e e  t o  the  adjacent t e r r i t o r y  

( See Table 1). 

Two of  the  c e a t e  were found i n  maple t r e e s ,  one was 
I 

i n  an oak, and the  four th  was i n  a beech. Zach was 

located on an upslant ing lateral l i m b  where one or more 

small branches forked, between th ree  and s i x  feet from 

the end of the  branch, and f a i r l y  well  concealed by the  

foliage, Three of the four were approximately 12 feet 

f rom the  ground, the  f o u r t h  (that i n  t h e  beech t r e e )  

being only seven f e e t  hi&, In each cese the nest was 

p l ~ c e d  on the aide of t he  t r e e  fac ing  an opening, 



Table 1 - Comparieon of four ~ o l d f i n c h  nests,  

NEST NUBIBEF~ 

LOCATION 

DATE FOUmD 

STATUS W B  
IPOUND 

KIND 03' TREE 

HEIGHT OF 
m m  

PLACWPTT 

MATERIALS 

1 

Paculty 
Row 

10 

Almost 
f inished 

Oak 

12+ f e e t  

Lat  era1 
1 ilrib 

Bark; 
Thistle 

d own; 
' Weed 

stalka; 
Vebbi ng; 
C edar 

f ibres;  
[ i ras~es ,  

2 

, B l i s e v i l l e  

~ u l y  10 

3 

,.Old Orchard,, 

~ u l y  22 

4 

mrt Lake . 

duly 25 

Five eggs 

Beech 

7 f e e t  

L a t  era1 
limb 

Bark ; 
Thistle 

down; 
~ r a s s e s ;  
Weed 

 stalk^; 
Webbing; 
Pine stalks  
Horsehair. 

Two eggs 

m @ e  

ll* f e e t  

Lat er a1 
l i m b  

Bark ; 
Thistle . 

d own; 
Grasses; 
Weed 

stalks; 
Webb i ng . 

Part ia l ly  
f iniahed 

mple  

12 f ee t  

Lat era1 
1 i nib 

Bark ; 
Thistle 

down; 
tirassea; 
Weed 

stalks;  
Vebbi ng; 
Cloth. 



The nest ing mate r ia l s  were aboert i d e n t i c a l  i n  s p i t e  

of the  v a r i e t y  of hab i t a t  i n  which they were l oca t ed ,  In 

each c-e t h e  main s t ruc tu re  consisted of bark f i b r e s ,  

grasses,  a d  smdl weed s ta lka ,  well  interwoven and bound 

with webbing, The nes t s  were lined with the  soft d m  of 

t h i s t l e ,  end the  r i m  was made p a r t i c u l a r l y  s t rong  by weaving 

t o r t a e r  and longer strand8 of bark along this r i m .  Some 

6-11 and ineignif ioant va r i a t i ons  were noted, caused by 

d i f fe rences  i n  matar ials at hand, Best Number 3, a h i c h  

was i n  an o l d  orchard near a farm, contained small fragments 

of gauzy cloth.  mest enunber 4, near a farm on t h e  pine- 

covered shore of ~ u r t  Lake, had pine stalks w w e n  i n t o  the 

baaic s t r u c t u r e  and around the  rim, and the  l i n i n g  of the  

nest contained severa l  s t rands  of horse h a i r ,  One of the  

S ta t ion  area nests,  umber 1, had fine s t rands  of cedar 

f i b r e s  probably pulled from a nearby telephone pole.  

Although none of the n e s t s  was discovered st t h e  , 

beginning of construct ion,  both jtiunber 1 and ~ u n b e r  3 

were only p a r t i a l l y  coinpleted when found, Of t he se ,   umber 1 

was i n  the final day of conetruct ion,  while &umber 3 had 

about three days wark r e m i n i n g  t o  be done, Work on t h e  

l a t t e r  nes t  proceeded as follotns: 

The female, who did all of the  work on t h e  nest, 

brought two massea  and l e f t  without placing them. At 

thia t h e  only one s ide  of the nest  had i t s  basic s t r u c t u r e  



b u i l t  up t o  t h e  r i m  l ave1  so l id ly ,  and l i g h t  could be seen 

through t h e  bottom, Throughout t h e  afternoon t h e  female 

continued t o  b r i n g  grasses,  c&webs, and etrande of bark. 

The const ruct ion waa done e n t i r e l y  f r o m  wi thin  t h e  nes t ,  

t he  female s i t t i n g  i n  t he  p a r t i a l l y  com~le t ed  cap and 

weaving loose  strands from the  inner w a l l  w e r  t h e  rim and 

i n t o  t he  outer w a l l ,  W i t h  each tuck of t he  loose  end, she 

gave a v igo rme  vibra t ion of her head, reaching far over 

t he  small branch and securing the strand. Webbing was 

wcmen i n t o  t h e  s t ruc tu re  i n - t h e  same manner, f a s t en ing  one 

end on t h e  inner  w a l l  and s t r e t c h i n g  the  r e s t  over t h e  r i m  

and tucking it i n t o  the  outer  w a l l ,  Every few minutes t h e  

female would sit deeply i n  t he  n e s t ,  swelling out he r  

b r e a s t ,  and t u r n  alowly, g iving firm shape t o  t h e  i n t e r i o r .  

Once a heavy s t rand w a s  completely placed, Then, w i t h  

-seeming d i s sa t i s f ac t ion ,  t h e  b i r d  removed it and began i n  

a d i f f e r e n t  way, After seve ra l  hours of thire sane kind  of 

work, during which time the  male made no appearance, a b i t  

of inner l i n i n g  was placed, This ai-y f i b r e  was dropped 

i n t o  t h e  nest bottom by t h e  female on her r e t u r n  from one 

of  her  many t r i p s .  Then she snuggled i n  the  n e s t  and 

turned round and round, occupying he r se l f  otherwise by 

tucking at t i n y  atrande of f i b r e  and webbing along the  

r i m  as she turned,  

~ i v e  days l a t e r ,  when the  nes t  was inspected again,  

it was completed and had one e a  i n  i t ,  



The chart below shows i n  b r i e f  form t h e  nea t -bui ld ing  

a c t i v i t i e e  of t h e  p a r t i c u l a r  a f t e rnoon  descr ibed  abave: 

ACTIVITY 

Left without p lac ing  it, 

( A t  t h i s  po in t  I l e f t  f o r  t e l e scope ,  r e t u r n i n g  at 2:40) 

2:50 Web. yemale sat i n  nes t ,  pushing out 
wi th  b r e a s t .  Tucked web oker 
r i m  t o  out eide  wall. 

3:31 ~ r a s s  stem, Tucked along r i m ,  Adjusted a few 
b i t e  of web a l r e a d y  in n e s t ,  
P ~ r n e d  i n  n e s t  t o  shape i n t e r i o r  , 

3:53 Web. Tucked l a r g e  supply of web i n  
inner w a l l ,  Then s tood  up and 
s t r e t c h e d  long  s t r a n d  far over 
rim and support ing branch, tuck ing  
i n t  o ou te r  w a l l  wi th  v i b r a t i n g  
motion of head, Turned some i n  
n e s t ,  

4:00 Yellowish St re tched from i n s i d e  w e r  r i m  t o  
f i b r e s .  outs ide ,  t h e n  pul led  f i n e r  s t r a n d s  

back across  rim t o  i n n e r  wall, 

4:12 Bark f i b r e s ,  Tucked v igorous ly  i n t o  outer  w a l l ,  
. Bdore s i t t i n g  i n  nes t ,  pushing out 

b r e a s t ,  slowly tu rn ing ,  tuck ing  
t at  l o o s e  ends of webbing at t h e  

same t ime,  

4:15 Bark f i b r e s .  S m e  a c t i v i t y  as above, 

4:18. Sof t  d m y  Bopped i n t o  nest  bottom, t u r n i n g  
mate r i a l .  on i t  while  a d j u s t i n g  p i e c e s  of 

rim mater ia l .  

5 :02 Web, ~ o u n d  no p lace  t o  pu t  i t ,  s o  she 
. flew away w i t h  it. 

5 : 06 Large amount Placed it a long in s ide  of n e s t ,  
of web. then  s t r e t c h e d  it over t h e  r i m  and 

tucked i n t o  t h e  ou te r  w a l l  w i t h  
v i b r a t i n g  motion. &ore t u r n i n g  
a d  pushing w i t h  b r e a s t .  
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EGG LAYING AIiD I N C U J ~ A T I O ~  

Of t h e  e ight  eggs whose laying times were checked, 

a1.1 were found t o  have been h y e k  before 8:00 a.m. dtest 

Number 1 w a s  checked very f requent ly  during t h e  e a r l y  hours 

of t h e  day, and t he  fol lowing times were recarded f o r  t he  

f i v e  eggs of  t h e  clutch: 

NTXBER OP EGG DATE EGG LAYED BET'iVXZbl: 

1 J u l y  12 7:15 - ?:45 a.m. 

2 Ju ly  13 6:00 - 7:15 a,m,  

3 ~ u l y  14 6:15 - 7:15 a.m, 

4 ~ n l y  15 6 : 2 0  - 7:16 a,m. 

5 duly 16 6:45 - 7:45 a.m, 

~ e s t  r~umber 2, which had two egg8 when i t  was found, 

n s  checked at 8:00 a.m. fo r  the  following th ree  mornings, 

I I each morning t h e  egg f o r  t h a t  day having heen layed before  
I 

t he  checking t i m e .  ~ e s t  Munber 3 was checked and marked 

at var ioue times of t he  day, eo no exact egg-laying time 

was determined, 

I n  a l l  t h r ee  nests ,  eggs were layed on consecutive 

days, one egg per  day, u n t i l  t h e  f u l l  c lu tch w a s  layed,  

Although continuous observation was not begun u n t i l  

a l l  of t he  eggs were layed, numerous v i s i t s  t o  t h e  var ious  

nes t s  at varying times of the day were made. A t  no time 

vas t h e  female found on the  nest  during egg laying time 

except during early morning hours. The nests were not 

checked & night .  

h c e  incubation began, the  female spent t h e  m a j  o r i t y  



of t h e  day on t h e  nes t  Woughouf  incubat ion,  Tables 2 

and 3 show that f o r  s ix sample per iode,  t aken  at varying 
i 

s t a g e s  of t h e  'incubation per iods  on t w o  nests  and represent -  

ing 1 7  home and 35 minutes of observation, the following 

percentage8 of a t t e n t i v e n e s s  were recorded: t h i r d  day, ~ e s t  

2, 83.8%; f o u r t h  day, ~ e s t  2, 82.7%; f i f th  day, ~ e s t  2, 

75.5%; e igh th  day, ~ e s t  2, 86.7%; eighth day, Best 1, 81.m; 

aenth day, dest  1, 96.65. 

The female did a l l  of t h e  incubating at each n e s t ,  

t h e  male making no recorded appearance u n t i l  t h e  day b e f o r e  

ha tch ing  at &eat  &umber 1 (when he began feeding t h e  

female), and none u n t i l  ha tching  day at Nest &umber 2 

(when t h e  male came only t o  the  n e s t  t r e e ,  then l e f t ,  t o  

be seen no more), At  B e s t   umber 3, however, t h e  male was 

observed feeding  the female regularly on the  t h i r d  day of 

incubat  ion. 

During the las t  few days of incubat ion  t h e  female 

fussed increas ingly  w i t h  t h e  eggs, t u r n i n g  them over again 

and again w i t h  her bill, During t h e  hours  previous t o  

ha tch ing  t h i s  opera t ion  was perf orrned every few minutea. 

Dating from t h e  t ime o f  l a y i n g  of t h e  last egg, t h e  

egg8 hatched i n  periods varying from 10 t o  l a d a y s  (See 

Table 4 ) .  This v a r i a t i o n  i iundoubtedly  a t t r i b u t a b l e  t o  

t h e  f a c t  t h a t  in many cases the f exnale starts incubat ing  

b e f a r e  t h e  full c l u t c h  has been layed,  

The exact incubat ion  per iod  on only one egg was obtained 

(egg number 5 in a e s t   umber 1). It was found t 0 .be 12 days 



duly 26 Date 

Stage in 
inctibstion 

I 

Attentiveness 
of f emals : l 

3uly 24 

Tine 

T o t a l  hours 

$ i@t  h 
&Y 

c ,  Average 

Tenth 

1 

2 :OO-5:OO 
~ . m ,  

3 

a, Nunib82 

b. Edreme 

d, Percentage 

Ina t ten t  iveness 
of female: 

day 

1:OO-3:30 
p.m. 

2+ 

48.3 m i n ,  

8 

31 mfn. 

b. Extreme 

3 

65 m i n ,  

8 min. 1 4 m i n ,  

e, Average 4,7 min, 1 2.5 m i n ,  

Table 2 - Incubation data for Nest 1, 

d. per c'ent age 

Male fed female 

18 ,35 

0 

3.4% 

1 



Date 

Stage i n  
incub&i on 

Total haure 

A t t  entivenese 
of female 

July 15 

Third 
day 

b . Extreme 

8 ,  Percentage 1 83.8% 

p .no 

3 l/12 

48 min, 

c ,  Average 

I n s t t  entivenees 
of female : 

~ u l y  l6 

Fourth 
- 

I 

25.8 min, 

J u l y  17 

Fifth 
day 

p.m. 

2 

a.m. I p.m. 

38 rnin, 

17.7 min, 

82 a75 

duly  20 

Ei ght h 
day 

zh 

be Extreme 

& 

32 min, 

20,4 mine 

75 055 

e ,  Average 

Table 3 - Incubation data for  ~ e s t  2, 

(The male made no v i s i t s  t o  t h i s  nes t  other  than 

87  sin, 

52 mine 

86  .% 

8 min, 

d, Percentage 1 15.2% 1 17.3% 1 24.5% 

a b r i e f  one j u s t  a f t e r  the  f irst  egg hatched, at  

which time he approached t o  within  four f e e t  of  t he  

nest  and then leFt  . He never returned, o r  a t  l e a s t  

not during a n  observed period,)  

I 

I I 1 

6 min, 

13,V0 

8 min, 

4.3 min, 

13 mine 10 Ihkn, 

7.3 min, 8 min, 



Hatching time f igured '  from last egg. . . . , 10-1* days \s. 
T o t a l  number of eggs in t h r ee  nests .  . . . . . . . . 16 

T o t a l  number o f  young i n  th ree  nes t s  . . . . . . . . 13 

Percent of eggs hatched . . , .. . . , . . . . . . . 81% 

In t h e  one case i n  which the  ac tua l  incubation pe r iod  

fiest 

1 

2 

3 

was obtained (Egg Number 5 ,  Nest e~uniber I), t he  time waa 

No. 

5 

5 

6 

found t o  be days, 

F i r s t  
egg 

duly 12 

d a y  9 

~ ~ 3 . ~ 2 7  

Table 4 - Summary of  incubation data. 

Lse t  
em 

J U ~ Y  16 

~ u l y  13 

Aug. 1 

Young 
hatched 

,5 

3 

5 

Eggs 
hatched 

~t13.y 27-28 

~ u l y  23-24 

August 12 

Days from 
l a s t  egg 

11-12h 

10-11 

11 



and approximately 1 2  houra. The egg, the  last in the 

clutoh,  was l a i d  between 6:45 snd 7:45 a.m., duly 16, and 

was hatched between 7:46 and 9:00 p.m., duly 28. 

Of 16 eggs observed, 13 (8s) were hatched, 

HATCHIBG 

The ac tua l  hatching procedure was observed f o r  f i v e  

eggs st three d i f fe ren t  n e s t s  ( ~ u n b e r a  1, 2, and 31, and 

the  procedure was esser r t i a l ly  the same i n  each case ,  The 

de ta i led  prooedure as observed at   eat m & e r  2 follows: 

For more t han  t w o  hours previoue t o  hatching time 

t h e  female a l t e r n a t e d  Between incubating and tucking at 

t he  e g g s  w i t h  her bill, t u rn ing  them every few minutes. 

1:23 p,m,  A crack appeared i n  one of the eggs, a t  r i gh t  

angles t o  the  l e n g t h  of t he  egg and e l i g h t l y  

neare r  t o  the small end of the egg, At first 

t h e  crack d i d  not extend completely around the  

egg, but  with t h e  gen t le  tugging which t h e  

female gave wi th  he r  . b i l l ,  t he  crack soon 

widened t o  about 1/16 of an i n c h  and c i r c l e d  

t h e  egg, As it widened, t h e  parent b i r d  reached 

in to  t h e  crack w i t h  her b i l l  and pu l l ed  pieces  

of l i n i n g  membrane f r o m  the  ins ide  of t he  s h e l l ,  

e a t i ng  i t  as she pulled it out .  This apparent ly  

helped t o  loosen t h e  chick from the  she l l .  

1:25 p.m. VJith the  combined e f f o r t s  of t h e  wriggl ing chi& 

and t he  mother, the small half ob t h e  s h e l l  



dropped o f f ,  revealing t h e  upper parte of the  

chick, Thie half s h e l l  waa immediately picked 

up by t h e  mother, who held t h e  e n t i r e  p iece  i n  

he r  b i l l  and slowly brdce off and swallowed 

s m a l l  p ieces  u n t i l  t he  p iece  wae e n t i r e l y  gone, 

1:26 p,m, The l a r g e r  half of the  s h e l l  dropped off,  and 

th is  also was soon eaten by the female, i n  the 

manner described above, 

1:33 p,m, The female began feeding the newly-hatched chiek 

only t e n  minut- a f t e r  t h e  first crack appeared 

i n  t h e  shell, This first feeding w a s  by 

r egu rg i t a t i on ,  

m i n g  t h e  hatching of another egg i n  t h e  s m e  c lu tch  

a few minutes later, t h e  female picked up the  s h e l l  before 

t h e  chick had bec oae f r e e  of i t ,  l i f t i n g  chick and 'a l l  about 

half an inch above the  nes t  f loor .  The chick i m e d i a t e l y  

f e l l  t o  t h e  nest  floor while the  female proceeded t o  ea t  

t h e  s h e l l  i n  t h e  manner described above, 

I n  another neat  (Neat Number 3) during the hatching 

of one of t h e  eggs,  t h e  female gave no he lp  a f t e r  the  top 

half of  t he  s h e l l  had been removed, leaving t h e  pos te r io r  

half of t h e  chick t h e  h a l f - s h e l l R ,  Here i t  remained 

f o r  t w e l v e  minutes, rece iv ing  its first feeding while s t i l l  

par t ly  encmed i n  shell, 

BROODING 

-om t h e  f i r& hours of hatching the  female began 

brooding mst  o f  the  time. At Nest Number 1 a th ree  hour 
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and 15 minute obse rva t i  m on t h e  day of ha tching  show8 an 

a t t e n t i v e  percentage of 100.0%, whi le  a t h r e e  hour  and 30 

minute period at t h e  same n e s t  t h e  following day showed an 

a t t e n t  iveness  of 89.55 ( See Table 5 ) ,  At  Nest atumber 2 

a one hour observat ion on t h e  evening of t h e  h a t c h i n g  day 

shcwed an a t t e n t i v e n e s s  of 85% ( see Table 61,  

A s  t h c  n e s t l i n g s  mew older ,  per iods  of a t t e n t i v e n e s s  

grew s h o r t e r  and f a r t h e r  apart. A t  ~ e s t  Number 1 the 

fol lowing record  proves t h e  p o i n t ,  the percentages being 

percentages ~f att  en t iveaess  : hatching day, 100%; f i  r a t  

day, 89,5%; f o u r  days old,  46,2%; s i x  days old,  41,lS; 

t a n  days old,  7,9%; 11 dayg old,  1 ,ls ( See Table 5 ) .  

Throughout t h e  brooding pe r iod  the young were f e d  

only r e g u r g i t a t e d  food, A t  f i r s t  it had 8 pure whi te ,  

t h i c k  milky appearance, Later ,  t r a c e s  of dark eubstance 

were, v i s i b l e  i n  t h e  feeding  mate r i a l ,  p a r t i c u l a r l y  i n  that 

whio h t h e  male brought,  

It i s  i n t e r e s t i n g  t o  note  that feedings averaged about 

t h r e e  per huur (See Table 7). zh ich  i s  inf requent  compared 

with many b i r d s ,  nmever the amounts fed were enormous, 

t h e  parent s r e g u r g i t a t i n g  as many as 38 se rv ings  of f oad t o  

t h e  brood at one feeding,  There seemed t o  be no methodical 

r o t a t i o n  i n  feeding, t h e  most convenient mouth g e t t i n g  t h e  

he lp ing .  Over a period,  t h i s  appeared t o  get t h e  young q u i t e  

equally served. 

~ e s t  s a n i t a t i o n  was achieved by t h e  a d u l t s  swallowing 

the  f e c a l  aaca vhich al~ays appeared immediately a f t e r  



Date July  
27 

Bumber of 2 
nes t l i ngs  

Age of 1-3 
neet  linge hr s. 

Total hours 
- 

' Attent iveness 
of f amale : 

a Number I 

c . Average I --- 
d o  Percentage 100% 

I n a t  tent iveneas 
of female: 

a. ~unber 0 

b, Extreme 1 --- 
c . Average I --- 
d. Percentage 

 ale fed female I; 
aale  f e d  young I 0 

Table 5 - P a r e n t a l  care data for ~ e s t  1. 



Table 6 - Paren ta l  care data f o r  ~ e s t  2. 

(Xale a t  no time took part i n  r e a r i n g  f a n i l y .  ) 

. J U ~ Y  25 

3 

2 

9 :50 
11:50 

a.m. 
2 

5 

21 min. 

1 3  

5 4 . 3  
\ 

5 

20min.  

11 a 

45 ,a,% 

~ u l y  24 

3 

1 

3:OO 
4:36 
pen. 

1 7/12 

7 

16 min. 

5.7 

43 02% 

6 

1 5 m i n .  

9 a 

56.8% 

D a t  e I 

- 
 umber of 

nest  l ing6 

d u l y  23. 

2 

d u l y  23 

2 

Age of 
nes t l i ngs  

Time 

Tota l  hours 

Attentiveness 
of female : 

. ~cr ly  24 

3 

1 

7:OO 
8:30 
a.m. 

I+ 

About t"% 1 * b y  

5 

18 mine 

11.2 

62 . 270 

5 

10min .  

6.8 a 

3708% 

l i3:OO 
6 : O O  
am-p . 
8 

8:06 
9 : 0 6  
pen. 
1 

2 

37  min. 

25.5 

8 55 

2 

?mine  

4.5 

15% 

a. dumber 1 lo 

b. B t r e m e  95 min. 

c . Average I 
42.4 a 

d . Percentage 

Ina t ten t iveness  
of female: 

a. mu~ilber 

b. Ectreme 

C .  Average . 

d .  Percentage 

88.3% 

9 

15min. 

6.2" 

11.7% 



TOTALS F a  MEST 1 

. . . . .  Nuniber of houre of obse.mation. 22 hours, 30 mine 

Dumber of male feedings observed. . . . . . . . . . . .  16 

Bumber of female feedings observed. . . . . . . . . . .  32 

Average number of  feedicgs per hour 
( W e  snd fenele  combined) . . . . . . . . .  .2.1 

k g .  
6 

7:30 
8:30 
p.m. 

8-30 

11 

10 

1 . 2  

11 

1 . 3  

Table 7 - Feedingsuromaries for Rest 1. 

Ang. 
2 

2:15 
5:15 
p.m. 

3 

7 

3 

1 

3 

1 

( A l s o  see Table 7 a, next pege) 

~ u l y  
28 

8:26 
11:55 

a.m. 

3-30 

2 

Q 

0 

6 

1.7 

~ d y  
27 

7:25 
9 :30  

. m . p . m .  

2-5 

3E 

0 

0 

5 

2.4 

Dat e 

Tinc of 
observation 

f?uIllber of &orrrg 

Age of young 

IT~Xiber of male 
f eedinge 

NuPiber per hour 

l-er of femalg 
f e edi  nga 

Bumbt3r per hour 

~ u l y  
31 

9:40 
11:50 
a.m. 

2-10 

5 

3 

1,4 

6 

2 .3 

~ u l y  
27 

2:30 
5:46 

9-16 

1 

0 

0 

2 

.6 



TOTALS FOR XEST 2 

- 

Date 

T h e  of 
observation 

Number of hours 

Age of ymizg 
- 

Bw.&er of male 
f e e d i n g s  

Ember per hour 

Number of female 
f eedings 

. . . . . .  Number of hours of observation. 15  hours, 35 min. 

. . . . . . . . . . . . .  limber o f  male feedings  observed. 0 

ddr 
23 

10:OO 
6:OO 

a*-pa 

8 

1 

0 

0 

29 

. . . . . . . . . . .  &umber of fenale feedings observed. 5 8  

Average nlmber of f eedings per hour 
(Male and female c cmbined) . . . . . . . . . . .  .3 .77 

Table 7 a - Feeding  s7ma;r iee  for  ~ e s t  2. 

J ~ Y  / d g y  / d ~ l ~  
23 24 

d . 1 ~  
25 

9:50 
11:50 

a.m. 

2 

4 

0 

0 

8 

* U g e  
2 

10;18 
11:48 

a.m. 

1- 30 

11 

0 

0 

3 

3:OO 
4:35 
porno 

1-35 

2 

0 

0 

8 

8:06 
9:06 
p.m. 

1 

1 

0 

0 

5 

7 : O O  
8:30 
a.m. 

2-30 

2 

0 

0 

5 



Table 8 - Individuel weight records, Meet I.  

(Five nes t l ings ,  numbered 1, 2, 3, 

4, ard 5 in the above Tsble,) 

5 

unhatched 

1.64gm.unhatched - 
1.76 gm. 

2.40 gm. 

3.50 gm. - 

4 

unhatched 

2.30 gm. 

3.64 gm. 

5.02 gm. 

3 

unhatched 

1 , 8 0 @ ~ n .  

6.14 gm.1 4.64 gm. 

2 

1.15 gm, 

1 . 9 8 p .  

DATE 

July 27 

J u l y 2 8  

Aug. 1 1 5.58 p. 

1 

1.40 gm, 

2 . 2 0 p .  

5.94 gm.1 6.14 gm. 

I 
2.70 gm,f 2.77 ga. July 29 2.77 

A*. 2 

At:ge 3 

AWe 4 

AUge 8 

Aw. 6 

Aug. 7 
-- - 

Aug, 8 

July  30 

Ju ly  31 

6.32-0 

7.85 ~e 

8.48 me 

9.35 5, 

10 e44 p e  

1 1 , C O  me 

12.05 gm, 

5.86 we 
6 e95 - 
7.75 @;me 

8 e 5 5  g ~ t ,  

10.00 me 
10 

11.55 e e  

I 6.52 mei 6.90 gm.1 7 . 0 2 a .  

3.60 gm. 

4.56 gm. 

8.55 gme 

8.86 gme 

9.40 

10.30 me 

10.95 gm, 

11.65 p, 

3 9 0  gm.1 3.10 gm. 

4.58 gm.1 4.98 gm. 

8.60 me 

9.06 gm. 

9 el6 

10.50 

11.30 gm, 

12.05 gm. 

8.70 5, 

9.40 gm. 

9.60 a. 

10.76 me 
L e f t  

R 



Table 9 - I n d i d d u e l  w e i ~ h t  records, Nest 2. 

(Three nestlings, numbered 1, 2, 
an& 3 in the above Table. )  

3 - 

unhatched 

1 . 6 7  p. 

2.60 5, 

3.60 

4.60 gme 

6-32  m e  

7.54 w e  

9.27 me 

10.40 ~r 

11.55 ~e 

12.15 gm* 

12.75 @pl* 

12.90 0. 

2 

1,28 gm, 

1.e7 @. 

2e60 me 

3e30 p a  

4.43 m e  

6.00 me 

7aOO ~e 

8.40 w e  

9.45 w e  

l o e l 0  me 

11e05 P e  

12.00 @;me 

11,85 @. 

DATE 

J u l y  23 

~ u l y  24 

J U ~ Y  25 

J U ~ Y  2.6 

J U ~ Y  27 

duly 28 

J U ~ Y  29 

J U ~ Y  30 

J U ~ Y  31 

luge  1 

A u ~ .  2 

AUge 3 

Au& 4 

1 

1.44 %me 

2,OO gm. 

3eOO me 
3e90 me 
4.96 e e  

6.43 -6 

7.14 we 

8a42 - 0  

9.42 w e  

10.48 @;me 

10 $0 gm, 

11.30 ma 

11.65 gm, 
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f eedings. (The procedure waa observed r e g u l a r l y  at ~ e s t s  

1 and 2.) Af te r  about four days t h e  n e s t l i n g s  a i d e d  i n  

the procedure by e l e v a t i n g  t h e  anal reg ion  t o  t h e  n e s t  

edge and e x p e l l i n g  t h e  fecal sacs ,  the parent  b i r d  s i t t i n g  

p a t i e n t l y  b y  t o  r ece ive  each s a c  as it was expe l l ed ,  Thue 

t h e  n e s t s  were kept  remarkably c l e a n  u n t i l  t h e  n i n t h  day 

of brooding, when it appeared that t h e  f e c a l  s a c s  no 

longer were encased i n  a mmbrane c w e r i n g  and t h e r e f  ore 

d id  not hold toge the r ,  At  this s t a g e  t h e  p a r e n t s  began 

carryfng the  sacs i n s t e a d  of swallowing them, but t h e  n e s t  

r i m  became a messier and messier  place each day as t h e  

a c t i v i t y  of the  n e s t l i n g s  caused t h e  expe l l ed  d r o ~ p i n g s  t o  

become spread around and pressed i n t o  t h e  soggy n e s t  m a t e r i a l ,  

LtEVP:LOFmWT OF THE: YOUDG 

At t h e  t h e  of hatching,  each of t h e  young at ~ e s t s  

1 and 2 weighed between one and two grams, They were weighed 

d a i l y  throughout t h e  brooding pe r iod  and were found t o  gain 

s l i g h t l y  l e s s  than  one gram per  day (See Tables 8 and 9 ) .  

Although t w o  important v a r i a t i o n s  i n  f a c t o r s  occurred 

betneen t h e  two n e s t s ,  t h e r e  being f i v e  young and an a t t e n t i v e  

male at ~ e s t  &umber 1, snd t h r e e  young and no male at ~ e s t  

~ m b e r  2, Graph 1 shows how c l o e e l y  t h e  two broodti gained 

i n  weight,  Recards were not  kep t  f o r  t he  s i z e  growth. 

Feather development was c a r e f u l l y  observed and recorded. 

Beginning as almost naked l i t t l e  sninals at hatching, 

c lo thed  only  i n  d m p  t u f t s  of n a t a l  down along t h e  f u t u r e  
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f e a t h e r  t r a c t s ,  t h e  n e s t l i n g s  devel oped in 1 3  day8 t o  

well-feathered, a l e r t  and s t r m g  c r e a t u r e 8  capable of t 

at tempting fli at--- although ae yet incapable  of achieving 

it. The d e t a i l e d  record  of t h e  f e a t h e r  development (based  

on observat ion% of t h e  e i g h t  n e s t l i n g s  of ~ a t s  1 and 2 

over t h e  lS day pe r iod  when t h e  young remained i n  t h e  n e s t s )  

f o l l o w s :  

YIRST DAY ~ a t a l  down o u t l i n e s  all f e a t h e r  t r a c t s ,  o r  

p t  ery lae . 
SECOND DAY D a r k  area shows on manus of wing, Other 

a r e a s  aa b e f o r e ,  

THIRD DAY Tiny black dots  show along a l l  f e a t h e r  t r a c t s  

benea th  skin.  Tiny sp ines  a re  evident  along 

p o s t e r i o r  edge of brachiurn and manue of wings. 

N O  specks a r e  as yet v i s i b l e  on head, 

FOURTH DAY Secondary cover t  shea thes  a r e  v i s i b l e  on t h e  

wings, and sheathes of v e n t r a l  t r a c t ,  pa r t i cu -  

l a r l y  at a n t e r i o r  s e c t i o n ,  can be  f e l t  as d u l l  

s t a b l e s ,  Spi-rles of r e t r i c e s  now v i s i b l e .  

~ l a d k  specks under s k i n  now v i s i b l e  on c a p i t a l  

t r a c t ,  

FIFTH DAY Primary and secondary f e a t h e r  shea thes  a r e  

about 1/8 inch  long. Fea ther  shea thes  of t h e  

a l u l a s  now v i s i b l e .  hQneral  t r a c t  i s  s t i l l  

a dark area under sk in .  Ventral  t r a c t  sheathes 

a r e  now e n t i r e l y  out,  varying i n  l e n g t h  from 



1/16 inch t.o b a r e l y  perceptable .  Specks a r e  

v i s i b l e  under akin i n  f ron t  of a u r i c u l a r  

region of t h e  head, A few shea thes  a r e  i n  

view along d o r s a l  t r a c t .  Crural t r a c t  is 

d i s c e m a b l e  as black l i n e s  under skin ,  

mrginal cover t  a &ark under akin,  

SIXTH DAY Primary and sec ondsry sheathes,  aa  w e l l  as 

t h e i r  cover te ,  about + inch long. Humera1 

t r a c t  abeathes a r e  now v i s i b l e ,  &e w e l l  s s  

some of the  n a r g i n a l  coverts .  Sheathes of 

s p i n a l  t r a c t  out f o r  e n t i r e  l e n g t h ,  varying 

i n  l eng th  f r o =  1/8 inch  t o  1/16 inch ,  Longest 

sheathe of alula about inch,  S t i l l  no 

shea thes  v i s i b l e  on t h e  c a p i t a l  t r a c t ,  

SEVENTH DAY Sheathes on c a p i t a l  t r a c t  now s i s i b l e ,  al though 

long  n a t a l  down p e r s i s t s  here  as w e l l  as along 

a l l  other t r a c t 6  . Sec ondary c w e r t  shea thes  

are s p l i t t i n g  open at d i s ta l  end, as a r e  a few 

s p i n d  t r a c t  shea thes ,  Also many of t h e  

aheathes of t h e  v e n t r a l  t r a c t ,  p a r t i c u l a r l y  

thoee  c l o s e s t  t o  t h e  niedium apterium, a r e  

s p l i t t  i ng  open, 

EIGHTH DAY E a r  covert  sheathes v i s i b l e  now. Sheathes 

at c e n t r a l  area of s p i n a l  a p t e r y l a e  s p l i t  
* 

about  l/3 open, v:ith o thers  of t h i s  t r a c t  

less s o  or not  at a l l ,  I i e t r i cee  and t a i l  

cuverte  now beginning t o  open, a e  a r e  t h e  
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sheathes of the  humeral t r a c t ,  A l l  pr imaries 

and secondaries are now t u f t e d  w i t h  p a r t i a l l y  

opened f ea the r s ,  

PSIIJTH DAX Capi ta l  t r a c t  sheathes have begun t o  s p l i t  

open, Ventral  t r a c t  looks completely fea thered 

although sheathes are only about 50% open. 

TEmTB D M  Nearly all of t he  capita l  t r a c t  aheathes heve 

begun t o  open. Spinal t r a c t  appears t o  be 

c q l e t e l y  fea thered,  although sheathes are 

not e n t i r e l y  s p l i t  open as ye t .  

ELEVEMTR DAY Almost all sheathes are now opened f o r  half 

of t h e i r  length or more, giving the b i r d  a 

fully fea thered appearance when i t  i s  crouched. 

T W L I E H  DAY N a t a l  dmn i s  gone from wings, but pers i s t s  

at e rds  of' f ea the r s  of other t r a c t s ,  blo 

sheathes  are as y e t  completely opened. 

POST-EESTIEG EXPERIMEIJTS 

The t h r e e  nes t l i ngs  f r p m  Best MWer  2 f l u t t e r e d  t o  

the ground when I attempted t o  weigh them on t h e  evening of 

the twelf th day of brooding. They were not re turned t o  t h e  

nest ,  but  w e r e  taken t o  Blanchard Laboratory where &n 

attempt W e  t o  rear them i n  cap t iv i ty  by hand-feeding, - 

Psblum nixed with milk, 8 formula successful ly  used f i t h  

several  other species ,  m s  offered at freqclent i n t e r v a l s  

but the b i r d s  f a i l e d  t o  respond s a t i s f a c t o r i l y ,  and d i ed  

a f t e r  t'mee days of ca,f l ivi ty.  



Since Nest Ntrmber 1 -8 a normal nest i n  which both  

adu l t s  were f e e d i w  r egu la r ly ,  I decided, at D r .  0, S. 

P e t t i n g i l l t e  suggestion, t o  attempt t o  keep the  e n t i r e  ' 

famfly i n  cap t iv i t y  fo r  the remainder of the session.  

~ c r r m a l  nest-leaving time was agreed upon as being t h e  t h e  

t o  br ing i n  the  feraily. 

By FriCsy, August 7, =hick was the  eleventh day einee 

the  f i rs t  egg hatched, t h e  nest  had becom s o  brcrken down 

with t he  a c t i v i t y  of the l a rge  brood tha t  it was l i t t l e  

more than a f l a t ,  soggy p l s t f  orm. To prevent the young 

from f a l l i n g  off before they were old enough t o  leave the  

nes t  normally, I constructed a r u s t i c  bczx same six inches 

square and six inches deep, and fas tened it a few inches 

below the  branch on which the  nest had been. I n t o  t h i s  

box, xhich I l ined with t h e  remains of the o r i g i n a l  nes t ,  

nent t h e  brood of f i v e .  The change apparently d i d  not 

upset normal family a c t i v i t i e s ,  f o r  wi thin  a few minutes 

of the time of the  change both parents  had come t o  the new 

home and fed the young. 

T h a t  evening one of the  nes t l i ngs  was gone, having 

escaped i n  some rrtamer w e r  the six inch w a l l  o f  t h e  box. 

On Sunday morning, t h e  t h i r t e e n t h  day of brooding, 

the  parents  were observed making a great  e f f o r t  t o  l u r e  

t h e  remaining four chicks from the  nes t .  Real iz ing t h a t  

waiting t~ould  probably r e s u l t  i n  the  l o s s  of t h e  r e s t  of 

t he  family, I rigged up a ha i rne t  s n a r e v  and captured 

rsc-- 1 -  '72 , 7-- - 
r L ,  -a T; L 

L 

2.5. 
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t h e  mle wi th in  t en  minutes. But i n s t e a d  of coning t o  the 

n e s t  to fee& as the male had done, the  female spent the 

r e s t  of t h e  morning calling chicks fros the n e s t .  As one 

by one t h e y  ventured uver the edge of t h e  box and f l u t t e r e d  
-. 

to the ground, I captured them and housed them some dis tance  

away with t h e i r  f a t h e r .  

men t h e  last chick had been lured away without t h e  

female once returning t o  t h e  nest bax, I found it necessary 

t o  tether t h e  chick t o  t h e  nes t  bottom as a b a i t .   early 

three hotrre a f t e r  the  male had been so e a s i l y  t rapped,  the 

female cautiously en te red  t h e  box and t h e  hairnet ensnared 

her f m e d i a t  ely, 

 he family of six wae placed i n  a screen  cage 2jf f e e t  

by 3* f e e t  by 4 f e e t ,  and a c a f e t e r i a  t a b l e  o f  t h e  fol lowing 

foods waa s e t  out: bread  and m i l k ,  p i n  cherries, dune 

berries,  cjraham crackers ,  Pablum, b i r d  seed, l e t t u c e  leaves ,  

and sumac, ~y midafternoon t h e  a d u l t s  were observed feeding 
\ 

t h e  young b y  regurgitation! 

~ e a n m h i l e  Dr. P e t t i n g i l l  had i n v e s t i g a t e d  t h e  p l a i n t i v e  
/ 

nchi-peein of a young b i r d  near the  base  of m y  b l i n d ,  and 

discovered the yozrng goldfinch which had escaped two day8 

Vhr, ~ e r n a r d  Baker, a s tuden t  at U.B. S. i n  1942,  devised t h e  
h a i r n e t  t r a p  i n  connection w i t h  t he  banding of R e d s t a r t e ,  The 
t r a p  resenbles a waste paper basket  i n  shape and i s  made of 
two wire  loops  covered x i t h  dark-colored h a i r n e t s .  The closed 
end was secured t o  a l i m b  j u s t  above the  box, w i t h  t h e  open 
end set at the edge of the  n e s t .  m e n  t h e  b i r d  e n t e r e d  t h e  
n e s t ,  a quick t ug  a t  the lower loop caused t h e  nest t o  be 
completely covered, wi th  the b i r d  ensnared. The m z t e r i a l  of 
t h e  net i s  of such so f tness  that  there i s  l i t t l e  chance of '  
i q j u r y  to the bird. 



b e f o r e .  It was r e u n i t e d  with t h e  r e s t  of the fami ly  i n  . 
the cage, 

Sunday evening was co ld  and wet, and by Monday morning 

two .of t h e  chicks had d ied ,  The o the r s  seemed dumpy and 

listless, and al thou* t h e  pa ren t s  t r i e d  t o  give nourishment 

by r e , w g i t a t i o n ,  t h e  ch icks  seemed t b  be s u f f e r i n g  from 

l a c k  of food, An at tempt  t o  f e e d  t h e  young by  hand w a s  

q u i t  e unsucc e s s f u l  . 
T h a t  noon t h e  fami ly  was brought from t h e  outdoor 

a v i a r y  t o  t h e  hea ted  l a b o r a t o r y  and another s e r i e s  o f  foods 

was offered ,  On t h e  l i s t  w a s  a commercial. p r e p a r a t i o n  f o r  

f eed ing  brooding tame c a n e r i e 8 ,  and it gave immediate 

r e s u l t s ,  Within hour t h e  pa ren t s  were consuming l a r g e  

q u a n t i t i e s  of t h e  c e r e a l - l i k e  food, and v e r e  i n  t u r n  feeding  

t h e  t h r e e  remaining ch icks  almost cons tant ly .  

During t h e  remaining weeks of the  s e s s i o n  l i t t l e  t ime 

was a v a i l a b l e  f o r  c l o s e  observat ion  of t h e  growing family,  

The a d u l t s  a l m o s t  i m e d i a t e l y  b e c m e  accustoned t o  t h e  

nearby presence of people working i n  the  l a b o r a t o r y ,  and 

went about t h e i r  bus iness  of f eed ing  t h e  o f f s p r i n g  w i t h  

g r e a t  enthusiasm@. 

9 uNes t l ing  Foodn, W t z  r o u n t a i n  Products ,  New York. Contains 
egg yolk, defatteci  milk s o l i d s ,  z ~ e i b a c k ,  f lax ,  and cod l i v e r  
o i l ,  M i n i m  pro te in ,  17.00%; ninimum fat, 3.005; minimum 
f i b r e ,  2,005, Supplies v i t a i n s  A, B, D, 3, and G, 

 he female had disp layed unusual i n d i f f e r e n c e  t o  human 
presence  throughout incubat ion  arid t h e  f i r e t  half of brooding, 
p e r m i t t i n g  me t o  l i f t  her  from t h e  n e s t ,  s t r o k e  he r  back, and 
t d s e  movies from a d i s t a n c e  of two f e e t .  In  order t o  see  t h e  
young it was son~etimes necessary  t o  push he r  g e n t l y  from the  
nest t o  t h e  nes t  r i m ,  r h e r e  she ~ o u l d  sit and watch f o r  an 
oppor tuni ty  t o  hop down and h w e r  b e r  n e s t l i n g s  again, 



C o u r t  s h i p  a c t i v i t y  continued b e t a e e n  t h e  a d u l t s  even 

i n  c a p t i v i t y ,  aa. evidenced by the  female 's  f requent  s t tempt  s 

t o  beg food from the  male ae he was f eed ing  one of t h e  

young, On t h e  r a r e  occasions -when she was success fu l  she 

always passed t h e  food on t o  one of the  chicks  immediately. 

mequen t ly  b o t h  pa ren t s  world s h o w  concern far t h e  

same chick and would sit on e i t h e r  s i d e  of i t  on a limb 

and p ly  it w i t h  t i n y  morseld of r e g u r g i t a t e d  food  f r m  

b o t h  s ides .  

A close examination o f  f ea the r  development on t h e  

n i n t h  day of c a p t i v i t y ,  vhen t h e  ch icks  were 21 days old,  

revealed that t h e  wing and t a i l  f e a t h e r s  a s s e  s t i l l  p e r t l y  

encased i n  sheathing, a l t h o ~ &  t h e  o the r  f e a t h e r  t r a c t s  

were now i n  t h e i r  complete juvenal condi t ion-- - l ight ,  

f l u f f y ,  and u s i n t e r 1  ocked. 

On Vednesday, August 19, j u s t  23 days s i c c e  t he  f i r s t  

egg of t h e  brood hatched,  the  chicks  were f i r s t  observed 

feeding  themselves, and i n  the  r e r a i n i n g  f e ~  days of t h e  

sess ion  they  b e c a w  more and more capable of secur ing  their  

oxm nouriskment. One of them was even success fu l  i n  i t s  

f i r a t  observed at tempt  t o  crack a seed ,  R e g u r g i t ~ t i o n  b y  

t h e  pa ren t s  continued w i t h  a s  much r e g u l a r i t y  as previously,  

h m e v e r  . 
The abcve d e ~ c r i b e d  experirzent i s  of irriportance 

ch i e f ly  keczuse it  r e v e a l s  the r e l a t i v e  e w e  a i t h  r h i c h  

young go'ldfinchea of ne s t - l e av i r s  age cen be  r a i s e d  and 

&served i n  c z p t i v i t y .  P r e v i o ~ ~ l y  hand-ra is ing  had been 



the  only method used here at the S t a t i o r ~ ,  m d  it iovolved 

a tedious  con t inu i ty  of hourly or semi-hourly feedings,  

and w i t h  uncer ta in  r e s u l t s ,  B i th  the pereat  b i r d s  doing 

all of the feeding, it became necessary only t o  prmiUe 

fresh food and water four or  f i v e  t imes a day, 

Whether or not other ~ p e c i e s  %ill respond and t h r i v e  

i n  cap t iv i ty  as a complete f m i l y  u n i t  ie s- nattier for 

fu r ther  i n m s t i g a t i o n .  A l s o ,  the quest ion as t o  nhich 

stages of t he  l i f e  cycle of the  Goldfinch can be observed 

i n  c a p t i v i t y  i a  one which deserves continued exper inezitet i on. 

Along with t h i s  is the questior: of cornparitire development 

of ceged and non-caged b i rd s ,  Such p o s s i b i l i t i e s  a s  

breeding, egg laying, br o d i n g  of newly-hatched nes t l inge ,  

e tc , ,  ere f a sc ina t ing  suggestions f o r  fu tu re  summers of 

pa t ien t  c a r e  and resourcefulness.  



TERRITORY: 

1, There ie cons ide rab le  c o n t r m e r s y  as t o  t h e  

t e r r i t  a r i d  trai ts  of t h e  E a s t e r n  ~ o l d f  inch,  

2, Xxperinents a i t h  a caged goldf inch  and a s t u f f e d  

goldfinch revealed some i n d i c a t i o n s  of a very 

r e s t r i c t e d  type of t e r r i t o r y ,  

NEST BUILDING: 

1, n e s t s  are  b u i l t  e n t i r e l y  by the  f e w l e ,  

2, There appears  t o  be no spec ies  or type  of t r e e  

most p r e f e r a b l e  f o r  Goldfinch nes t s .  

3, Nests m e  cons t ruc ted  c h i e f l y  of grasses, reb, 

bexk f i b r e s ,  m d  r o o t l e t s ,  a d  are l i n e d  ~ i t h  

soft s i l k y  f i b r e s  of milkweed or t h i s t l e ,  

IPTCUBATI Om: 

1, The female does a l l  of the  incubat ing ,  

2, Somtims, hit not  always, the m l e  f e e d s  t h e  

fenale at the n e s t  during incubat ion  ( t h i s  v;as 

observed at two n e s t s  of t h r e e  ~ I s e r v e d ) ,  

3, The incubat ion  period as checked on a s p e c i f i c  

marked egg was found t o  be 1% days, 

4,  W i n g  t h e  incubat ion  period the f e m l e  a t ays  on 

t h e  n e s t  nore t h a n  75% of t h e  time. 

PAREIrnAL c m :  
1, The young are f e d  r i t h i n  f i f t e e n  minutes of 

ha tching  t ime, 
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2. Attentiveness is above 90% at the beginning of 

brooding, diminisCing gradually t o  about 1% on 

the twe l f th  day, duet prior t o  nest-leaving. 

3. Young are fed at f i r a t  by the  female only, the  

male feeding the  female at the  r;est. $Yon the 

f i f t h  day t he  young are f e d  by both parenta.  A l l  

f eed ing  throughout brooding is  ky regurg i ta t ion .  

4. Fecal sacs e re  sxal1cc;ed by the  adu l t s  u n t i l  t he  

ninth day of brooding. Soxe are then csrr ied 

ariay, while others remain t o  c l u t t e r  up t h e  neet .  

6 .  The young s t a y  on the nes t  13 days (based on the  

record  of' the young of Nest ?Amber 1). 

RE-ARIXG BIRDS IX CAPTIVITY; 

1. An e n t i r e  fenLily of Goldfinches can live and 

thrive i n  c a p t i v i t y  i f  properly f ed .  

2. The parents  soon adjust t o  being caged, and rill 

feed the  young amply by regurg i ta t ion .  

3. The captive young w i l l  begin t o  f e e d  themselves 

after  they a r e  about 23 days of a e -  
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U P  1 - Loca t ion  of nests used in atudy. 
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U P  2 - He~lts of the S t a t i o n  area, showing feeding grounda. 
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