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The ~ b e e m a t l o n s  for this a n a l y s i s  of thd g r m t h  

r a t e s  of the  Cedar Eaxwiw (Bozbycilla cedroru-a) n e s t l b q ' s  

xere made on forty-two n e s t s  i n  the  v i c i n i t y  of t h e  

u n i v e r s i t y  of l i c h i g a n  Biological Station, l o c i t e d  on 

t h e  aouth shore of Douglas Lake, Cheboygan Coimty, : i i c h l g a .  

,411 but  f i v e  of the nes t8  used were l o c a t e d  ~ i t n i n  a 

half mile rae iua  of t h e  S t a t i o n  Store and the moat re- 

mote n e s t s  were aorne two and one-half  mi les  away. 

Eetzeen the  t aen t ie th  day of June and t h e  t w e n t i e t h  

d a y  of August, 1342 the n e s t s  mere discovered and t h e  
I 

f a t e a  of one nunwed t h i e t y - n l n e  of t h e i r  ezga recorded. 

Cay t o  day meight records  sere  kep t  of a l l  o e s t l l n &  

a c c e s s i b l e  f r o 2  t h e  f i r a t  day until the sixteenth day of 

July* 

Assistance b planning the project and aany he lp fu l  

sugges t ions  viere kindly &ven by Dr. Olin Sswall 

Pettingill Jr. I arn g r a t e f u l  t b  D r .  Theodora Melrjon 

f o r  the ss~~estlcn's a d  asaietznce she hse s iven  -.e 

i n  devisins p r a c t i c a l  izetiodi of weighing t h e  n e s t l i n y a .  

I aa a l a o  indeb ted  t o  3iss P o  Xuirhead and Yessra.  

Po Springer,  J. S t a r f o r d  sad L. B - a t t s  f o r  d i r e c t k g  m e  

t o  s eve rn l  of the n e s t s  referred t o  i n  t h i s  paper. 



STATELS3T OF PROBIX'! 

The ? rob lea  was t w o f ~ l d ;  F i r s t ,  t o  d e t e r s i n e  the  

aaount of v a r i a t i o n ,  i f  any, i n  grovth rate aaong t h e  

n e a t l l n s ~  b y  carefully welshing all a v a i l a b l e  ones from 

day t o  day throughout t h e i r  nes t l ing  per iod ,  and, second, 

t o  d iscover  aoxe of the c o n t ~ i b u t i ~  f a c t o r e  reapons ib le  

far these p r o b ~ b l e  variations such as the f 3 l l o a i n g .  

1. The effect of a eubnorsal  nulnSer of young 
birde  i n  the nest on the r a t e  of developdent.. 

2. The e f f e c t  of v e  ing amounta of sun l igh t  
on the gro?rth ratg. 

3.  The e f f e c t  of human s c t i v i t i e a  i n  vicinity of 
neat  on the s m ~ u n t  of f e e d i w  and i n d i r e c t l y  
the  groivth sate of t h e  young. 

4, The e f f e c t  of removing one p a r e n t  on t h e  rate 
of gro8th of the young. 

5. The e f f e c t  o f  v m i a t i o n s  i n  nest e l e v a t i o n  on 
t h e  rate of developenent . 

6 .  T h s  e f f e c t  of'. season on the r a t e  of developzent. 

FIELD XETiiOD3 

The nests were n z t u r a l l y  i n  d i f f e r e n t  s t a e s  of in- 

cubat lon and developmentwhen discovered, aome contain-  

ing no esgs,  soze two o r  tl-zeg and aoze a l l  f i v e  eaga 

and saxe neat l i - s .  For t n i a  reaaon it waa necessary 

t o  d9ter:nine the ages of +,hose n e s t l i n g s  found already. 

hatchsd. Xhenever n e s t s  of thls type  n e r e  found a 

c a r e f u l  r e c o r d  of t h e  appearance of t h e  young was nsde 
along 8 i t h  t h e i r  x e l g h t s .  In t h i s  xay I xas able l a t e r ,  

8 

t h i s  information ;p i th  i n f o r x 3 t  i o n  recorded f o r  ~ e e t l l - r 4 ; : ~ a  



of h o r n  a3e livin3 under a i x l l a r  circaxstan:ea, t o  Ce- 

termine their age q u i t e  accura te ly .  

In order to reduce the dsnser of i n t e r f e r 3 i n g  s i t h  

neatlng a c t i v i t y  b y  ~lly presence in the t ree  on nee% in- 

apezt ions prior t o  t h e  time of hatching, a mirror ~ s a  

attacilcd to the end of  s six foot pole in such s way 

that the contents  of the n e a t a  could be inepacted  f r o s  

the ~rcriild. ~ h i 8  a l s o  speeded up nest inspec t ions  2nd 

tit the aaaa t i m  reduced the disturbing e l e u e n t  t o  a 

minimun. 

The problem of weighing the young in high n e s t s  rritn- 

aut t h e  convenieace of a bird-  t o s e r  waa p a r t i a l l y  solved 

by the  use of s s e t  of pocket f ield-balance8 ~ h i z h  could 

be easily taken up i n t o  the t r e e  a ~ d  used a t  the  m s t .  a i d s .  

This epeeded up weishing and reduced t h e  d m g e r  of in- 

j u r i n g  the y o w a  w h i l e  ca r ry ing  thein from the n e s t  to 

t h e  ground and back again. 

Faecal sacs alone were found t o  xeigh fro= one-ten3th 

of a gram to tso grass. Sornetlrnea the f a e c d  sac is 

left in the  nest and othar  ti:zes It 28  i - t2"caied. T h i s  

field ba lance  %as accura te  t o  one-tenth of a gram. There- 

fore, because of this vxria3ion in the t i s e  of disposal 

of faecal  aaca it l a  q u i t e  obvioua that sei~hts c o u l d  

be as sccsrately deter2ined on thie Salsnce as they 

A larider, 2 l t . hoz~h  L~conve~ l i an t . ,  -;;as ~ s e 3  to get to 







the  nes t s  xhenever poesible ins tead  of c l i zb ing  the 

t r e e s  t h u s  reducing the  disturbances aroun$ the nea t  as 

nuch a s  poss ible .  

Keighta of ind iv idua l  n e s t l i n g '  a  were taken a8 nearly 

the  same t i m e  of day each day a0 poasible and then the  

average weight for each neat computed and p lo t t ed  as 

shown in  Charts 2,3,4 a d  5. 

THX #ATUR.LL EI~VIROl~XZfu'TAL VARIATIOBS 
I 

Soae of the  n a t u r a l  v a r i a t i o n s  found i n  neetli-% 

environment seezed qu i t e  wide. 

"-;The number of young t o  d e v e l o p  in  each of the 1 2  

nests most closely  observed snd'covered by Table 1 

var ied aa followa: two young developed I n  two of t h e  

nes ts ,  t h r e e  you% developed i n  four of the nests, four 

yo-ug developed i n  three of t h e  neats  and five yourig 

developed i n  th ree  of the  m a t s .  

The elevations of the  n e s t s  var ied  extreinely. One 

n e ~ t  was for ty - f ive  f e e t  from t h e  ground and m o t h e r  only 

four f e e t  n h i l e  most of the  n e a t s  were from e igh t  t o  ten  

f e e t  up a s  ahown by Tables 1 and 2 and Chart 1. 

The spec ies  of t r e e a  where nes t  Kere located v a r i e d  

considerably being d i s t r i b u t e d  axon-; e i g h t  species ,  & - Thie should e f f e c t  tha  azount of l l s h t  on the 

nes t  Secause of the  d i f f e r e n t  .shzdFng p rope r t i e s  of the 

d i f f e r e n t  t r ee s .  Kesta  xere found i n  1 7  maplea ( ~ c e r  -- r u b r u n  

and ------ s % ^ v c h ~ r ~ ~ ~ . ) $  eight  ;ed 0a'cs (Qercus  rubrz), n i n e  pines 





( P t q u s  - r e s i n o s s  a d  strohs), f i v e  b i r c h  (i3etula alba) 

one elm ( U l m u s  americanus), one American aspen ( ~ o p g l u s  

t r ead lo idea )  and one White Spruce (picea canadenais) . 
Their d i s t r i b u t i o n  aaong theee  trees is shown on Char t  1. 

T h e  neat3appeared i n  the t r e e  f r o s  twelve f e e t  o u t  

on a limb t o  a position w a i n e t  the t runk  aa  sho-un in 

Tablse 1 hnd 2 sad Char t  1. 

The s i d e  of t he  t r e e  on xhich t h z  z e e t  was l o c a t e d  

va r i ed  as shoiiin in Char t  1. The nest  be ing  on one side 

of the  t r e e  about a s  o f t e n  as on another. 

The distribution of t r e e s  contz.ining nes t  w i t h  re- 

ference t o  h u m n  a c t i v i t i s s  ae snx;n on Sap 1, var ied  

f r o a  a n e s t  ovsr  the a o a t  used ~ a t e r  faucet on t h e  
I 

s t a t i o n  ground8 ( I t u m e r  X)XiLi) t o l a  nest over a rnile 

back in the f o r e s t  ~ e s t  of t i e  s t a t i on  6#ay f ron  a l l  

hab i t a t ion .  

The i i n e e  of nonth  i n  wnich t he  incubat ion  began i n  

t h e  case of twenty-nine of t h e  nests as  shoxn i n  Tables 1 

and 2 welie f a i r l y  even ly  aistributed g r o ~  the ~ ~ ~ ~ 2 n d  

vieek i n  June (~une 3 )  u n t i l  t h e  four tn .weeir  In J u l y  (3uljr 20). 

ARTIFICIAL V 4 B I k T I O N  S 

In  the c?.se of one nea t  ( ~ u i u b e r  =) whlch was l o c a t e d  

so  hlsh i n  the  t ree  and so far out  on t.he brmch t h s t  

i t  couldn ' t  be reached,  tha b r a ~ ~ c k r  ~ 2 3  c u t  of f  and 

losered soxe f i v e  f e e t  and aoved i n  t o = a r d  the t r u n k  an 

equsl d i s t x i z e  t o  xhere  It  c ~ u l d  be I-saciied. 



T-<,o f i e s t a  (:;.im>ers 11 2nd 1 2 )  hid the  .cs16 piran;s 

zenoved fraa fe?dlny ~ c t i ~ l t y  when th2  y o ~ z g  .Acre t w o  

d3ye old l e a v i r '  t h e  fezale t o  do a l l  of the feeding and 

brooding.  mrb -  ine f i rs t  tso dsjrs of bro,=dlng t h e  

feiisle stay a t  the nea t  a l a o ~ t  c o n t i ~ u o u s l y  making it 

d i f f i c u l t  t o  capture a male a t  t h e  n e s t  z i t n o u t  cap2uriag 

t h e  female f i r a t  sad e x c i t i n g  her  in t h i s  xay %skfir,g 

her  deser t ion  Lore probable .  Fo r  tnls r e a s ~ n  tne males 

*ere co l l ec t ed  a f t e r  they  l e f t  the n e s t  aoae distance. 

The e f f e c t s  of these g r s a t l y  v a r y i n g  environmental 

c o n d i t i o n s  on the n e s t l i w ' s  as shorn by C h ~ r t a  2,3,4, 

and 5 -*;ere z1303t l i e g l l e l b l e .  

The nusber  of joung i n  the n e s t  aa Indicated on Chart 6 

zzde  no appreciable difference i n  the g r o s t h  rzte.  Xhether 

the re  x e r e  two, thx-ee, f o u r  o r  f i v e  n e s t l i w ' s  raised 

i n  the n e s t  the  growth r a t e  seemed t o  be cons tant  i .e .  on 

the  t h i r d  day  a f t e r  hstching the youcq f rom t h e  n e s t s  

rvith f i v e  seigbed jua t  as  nuoh  as d h  t he  youly f r o n  tne  

n e s t s  f i i th only t h r ee .  

The xind of tree, p o s i t i o n  i n  trree and vzrjlng h ~ ~ n s n  

g c t i v i t y  &round t h e  n e s t  l i k e " + i s e  seezed t o  make no 

d i f f z r e n c e  i n  tse r a t e  of d e v e l o p e a t .  

d he young i n  the l o ~ e r e d  f i e s t  (l;est 11) cont inued 

t o  t i s r lve  z t  the  n o r n s l  r a t e .  

qhs on l y  fSct:3r r e > i n <  t o  i f i f lueace  ths 3~ ' fe lop: in t  

: l 2 t ! _ e e ~ - ~ l y  -;,z;; ';:1.~ re-.n.j-;~l of ike g ~ r 5 n t . s  5 s  sil=-,;n 



f l v e r ~ g ~ g r o w i # $  pqlc a~~rdep fop A4.d Z0.a 

,;& 2 2/i, nest .  
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- - i n  Ci12rta 7 2nd 8. ner-e, as zentioned e a r l i e r  the  asle  

birds  :;ere resoved a f t e r  t 'ne second dsy oT broodtng a id  

i n  szch c a s e  the feaalea d e s e r t e d  two dsya l s t e r .  AS 

the c b r t a  indicate i n  each case t he  s r o x t h  rate was 

&aoat coraal  the first day. Thie indicsted thzt  the 

f e a a l e s  were capable of supplying the deaanda of the  nest 

I f  aecessary. The sezorld day t h e  gro-ztn decrezsed 

ra ther  a b r u s t l y  and the t h i r d  dzy the  i o u q ,  hzving been 

dese r t ed , los t  aoze vieisht b e f o r e  dying. 

The t iae of m o n t h  ~t 3 h i c h  incuos t ion  bespa covered 

over seaen aeeka  a i d  necessarily involved weather V a r i -  

at lons.  However t h e  gronith rates seezed t o  be icdependent 

of  these v a r i a t i o c s .  

d c 5 r e f u l  study of C h a r t  6 snows t h e  complete independence 

of the growth rate t o  all n z t u r a l  and nea r ly  311 a r t i f i c P s 1  

1' 
THE: EESTING SUCCESS OF T B  CED-!B TAX'AING 

The Cedar Eax~;-ing l a  one of t h e  co.xmoneat birds aeen 

in t he  D o u ~ l a s  Lake region. In 1941 the  frequency of 

occurrence of  this bird i n  the a t z t t o n  area waa laa$('ii'hite 

1341 manuscript) .  These facts xould  lead  one t o  be l i eve  

that  the bird under coneidera t ion nas a very  s u c ~ ~ 6 s f u l  

breeding bird of t h i v  ares. Xa?iever i n  t t e  n e s t a  obser7ved 

d u r i - q  t h i s  s t u d y  t he re  ~ ; s s  f o a d  t o  be an unususlly high 





fzr c a n t z n t s  oSservat1on. O f  t k e  139 eg&e l z i d  i n  tilese 

n e s t s  only 39 hatched and aa tu red .  Thia  i n d i c a t e s  a auccess  

of 27.3 $ a r  a n o r t a l i t y  of 72.7F.aa;long the nestlings aloae.  
.. 

Only  38.8s of the neats observed succeeded in  hatching .my  

eggs and only 5.5% ha tchsd  ~ 1 1  of t h e i r  eggs. 

The czuse of - this inef f i c  iency i s  probably no siagle 

th l -x .  Tne e x t r e n e l y  h i g h  incidence o f  d & s e r t I o n  on the 

pzr'; of t h e  ?zrenta, i.e. 66;6$ of t h e  n e a t s  xere deserted, 

i ~ o u l d  see3 t o  indicate a high a o r t a l i t y  r a fe  song t h e  p a r e n t s .  

I n  se-Jen of the 36 n e a t s  bn which c l o ~ e  observation 8 osere 

insde you= birds %ere l e f t  t o  s t m e  i n  t h e  nest. In at l e a s t  

t h r e s  of these cases t h e  young xe re  n o t  q u i t e  dead when 

t h e  nes t  xas i n spec ted  ahcwing t b t  the re l son  f o r  d e a e r t l o n  

was not  Seczuse soze th ing  had k13.led t h e  STOW. C h a r t  9 s h o ~ s  

the record  of n e s t i n g  e f f i c i e n c y  of t h e s e  36 nests. 

Zent ion  Eae made on pwe seven of t h e  d i s c o v e r y  t h a t  

t h e  fenalea w i l l  d e s e r t  i f  t h e  xale i a  destroyed. Since t h e  

m a l e  bird doea n o t  incuba te  or brood ( ~ e a  1941 m3.nuacript) 

i t  seems l o s i c a l  that the d e s t r u c t i o n  of e i t h e r  b i r d  would 

bead t o  the  d-esert ion of %ha n2t. t  by 'I-t,s _?tee. l u  ot.her 

words i f  desertions xere caused b y  no th ing  o t h e r  t h a n  

t h e  death of one of t h e  parent8 there should be twice  aa 

high a d e a s r t l o n  rate as there is ~ z r s n t s l  i no r t a l i t y  iS.ate. 

:d I 9S EU_Q<ZOU 3 Oi3 ~XEIV!LTI 01.: 3 

Conbird  g g ~ a f t i s a  of the 36 i~zxxing  n e s t 0  i n s p s c i e d  
, . I 

1733 co!lf i!l;ed t o  t ~ o  n s s t s  (I:est.s. :;?J ?sd :<';rIII) . - 
- ; :: 3 t.7; '1 

on July f i r s t  c ~ n t a l n e d  t ~ i ~  .i;zi:-~ir% e g g 8  2r;d t-$-.i;o cz::bir.d 

eq;c ?;,'ii i s e r t e d .  It 
ud-  ;--,,?, b zcn  i ~ ; , > t ~ i . 5 , d  3 i r  .;e 1: J 



dlacovery  ae m enp ty  nea t  June 22. Neat XVIII was found 

occup isd  on July f i r a t  w i t h  one cowbird egg in it. on 

3uly second the neet naa found deserted. 

I t  was noticed while s a i e h l n g  the young b i r d s  that i n  

eeveral cases the x s y  red fea the r  t i p a ,  c h a r a c t e r i s t i c  

of  many adu l t  uazuinga, appeared on the eeventh and eighth 

secondaries Just as they  burst  from t h e i r  feather tubee  

on cbaut the ninth o r  tenth Bay af ter  h s t c h l r g .  This nay 

hs-e been more c o m o n  than d a s  observed as the nesting 

seaaon  wae partly over before the almost microscopic t i p s  

nere not iced  f o r  the f i r a t  time. It was a l so  noticed that 

tS-n a capt ive nestling that had developed these waxy tbprj  while 

i n  the nest, loat;tbeza..ah?n a u t  _In a r j ~ a l l  o-a whare the 

wins8 Sara occasionally abraded by the wire asreen. 

TEO nesta  sere d e f i n i t e l y  observed t o  be deaer ted and 

reoccupied a t  a l a t e r  date. A third neet waa bel ieved  t o  be 

deserted znd v s s  found reocc=upled later. In the first case, 

in lieat XXVII ,  which is t h e  queeticntib.le case, 'the bird was 

found on a caspbeted neet c o n t a i n k g  no s g ~ a  on Ju ly  s ix th .  

On J u l y  aeventh, eighth, end n i n t h  raspec t ive ly  there %as 

no sign of a c t i v i t y  ~ b o ~ t  the newt. R o ~ ~ e v e r  on J u l y  10 the 

bird wae found back on the nest  with one egg.  his could 

very poseihly  have been a case of delayed l a y i ~ i g .  The 

full a e t  of f ive  egge ?:as coxpletsd zad then tha n e s t  found 

deserteii &>gala on July 24. It &d p r ~ b a b l y  been dec,erted 

f o r  aone t i ~ e  before  t h i s  bu t  wze izssely n o t  checked u n t i l  



hatched, and one egg.. On inspection J u l y  11 the neat wae 

. , r ted and err.>ty. On Jtlly 14 the m e t  was accidently 

n o t i c e d  to be inhabited again and inspection aho*ed it t o  

hava one ss;~f;ir egg again. On J u l y  15 the bird wae e t l l l  

on the  neet b u t  she Z e ~ e r t e d  the following &g. 

In the third instance { ~ e s t x ~ W )  the neat  nae discovered 

June 28, w i t h  a full set of five eggs.md the fezale on the 

nest. On dun? 29, t h e  cest #as appnrent ly  deaarted za tli~5x-e 

xas no activity abou t  tns neat  and the esgs f e l t  c o l d .  No f a r t k r  

evidence of occupation w a s  observed eo on Julg second t h e  

eggs Biere removed fros t he  nest as specinens. However on 

July 11, the nest was reported a0 occupied again and b a p e c t l o a  

showed it t o  contain another se t  of eggs. On J u l y  12, 

it m a 8  found deaerted anif unhn ju~ed  aa it renained u n t i l  its 

f i n d  inapeet isn  on ~ u g u s t  fourth. 

Thether these reoccupat iona wers b y  the original occupant@ 

or different one8 is n o t  knoan as none of the b i r d a  aere 

banded. 

SlI 11?24m,Y 

1. Uthough the number of eggs in all of t he  completad e e t s  

iTas foi:nd to be f i v e ,  the xluz~ber of n e s t l i x a  to cl.eveIop 

frorn these egga varied frora two to f i v e ,  

2 .  The k i n d  of t r ee  c h ~ s e n  aa a nesting s i t e  asried 

c ~ n a i d e r s b l y  b e i x  c o z e g h t  g a p e  ccnonlg found In a.?pLe, 

pine, and osk reapac3ive ly .  

3. The 2os i t i on  of the a e e t  in the t r ee  ~ i t h  reference to 

.fi!,stascc= f r s l n  5i301J.nd, l.i._t.-,tx.ice out ar t h s  lid :ad the el6e 



4. Tks dstg on which lncub3tlon S2gm v a r i e d  from juna n i n t h  

to July 20, a per iod of s i x  week8 hvolvlrrg conaldsravle 

weather variations. 

5.Thsn the aale i a  removed f r o n  feeding activities the 

f e s d e  w i l l  continue t o  feed for two days and Beep the 

you= a l l v e  but w i l l  desert a f t e r  ths expiration of the 

6 .  Xone of the satural envl ronnenta l  v s r i a t l a n s  effect the 

groxth ra tea  of the n e e t l h g a  noticeably. 

7. Theye is a high;. mortali ty rata mow the nes t l ings  

and ?robably among the adu l t s  aa Judged by the nuinbar 

8.~edar Xaxrring- nepts p a r i a l t i z e d  by e o i ~ b i r d s  sre deesrted. 
+.i-f] z 

9.  ~ i . l e  vaxy red, t i p a  f r e q u e a t l y  a p p e z  on t b  n a s t l i x p a  

seventh and eishth sacondwies on about the ninth  or 

tenth  day a f t e r  hatehin$. 

10. Meate are aometlaes deserted and reoecu9ied e i t h r  by 

the s r l g i n a l  owners or by some other ~ a w i n g .  

This study aeeme to h d i c z t e  that the  rate of developaant 

of the young doe8 n o t  degend s e i ; a l ~  upon the a b i l i t y  of the 

a d u l t  t o  secure food  b u t  rather upon & m e  incentive for the 

securlrq of food. 

 he food e a c u r i ~  i ncen t i ve  nisht  x e l l  be of t a o  Binds, 

e i t h e r  psychological o r  p h y s i o l o ~ i c a l .  In the f i r a t  case 

the parent0 m y  gst t h e l r  incentive f r o a  the  a z t i a f a c t l ~ n  

they  ge t  o u t  of ssel23 tke f ~ a d  cork::; -.e.rt, 1.e. the  ::;.are fcod 

conarrmsd tie &reat,er the d e s i r z  +,a 2;23?ly It. 



In the s e c ~ n d  caae, t h e r e  sight ivell be a hornone given 

o f f  by t h e  neetling i n  i t 8  fzecal &ater ia l  ~ k i c ' n ,  wh-:n zdnsl i  :3? 

b y  the parent acts as a food g e t t l n g  a t i m u l a t .  In tAie way 

the more young i n  the neat,would produce mere hormone m d  

a8 a r e s u l t  receive more food. 

These tao p o s s i b i l i t i e s  c c u l d  w e l l  be checked in f w t h a r  

experisente,poaeibly by t e s t l w  the faecal  m t e r i s l ? y  c h ~ s l e s l l y ,  

poaeiblg b y  s r t i f i c a l l y  e i ther  plzciw f s e c a l  aacs fi%03 other 

nests i n  eonapfcuoua p l a ~ e a  about an expsr iaen ta l  neat o r  

by reaoving a r t i f i c l z l l y  t h  f a e c a l  sac0 from the goul?g 

frequently dur* the  absence of t b  adults and observe the 

effectaeon feeding rate a-?d growth rate a a  coapzred to 

the norm1  situztion. 
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