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X Stud.; of Vc-.riatior,s In  t h e  Derela~:.erit  or. I : e s t l i  :g 
Cedar - ; k n ~ i i n ~ s .  

The 2ur;ose of t h i s  s t u c y  x a s  t o  detem:i$e i;-hekher EI~Y v a r i a t i o n  e x i s t s  
i n  the r a t e  of g r f i~ t ' r ?  of c e s t i l i r g s  of E. s p c i e s ,  ishere d i f f e r e n t  n>m1sera- 
of y o u ~ g  Ere tie526 r a i s e d .  ;;eights and riiezsurezents of n e s t i i n g s  ii-ere 
tzken d a i l y  f r m  tFrre of ha t ch ing  u n t i l  n e s t  l eav ing ,  I n  one c a s e  -&ere 
t h e  n e s t  was l o c e t e d  ~ f t e r  the eggs hed hatched ( ~ e d r r  ?;axwing, I:est ;+4) 
the age of t h e  n e s t l i n g s  was es t ic la ted ,  The gror,-th&ta o b t a i n e d - f o r  each 
c e s t  +abnlated and corlpared with h t a  of t h e  sLqe sort f o r  t h e  s ~ e c i e s  
A b.riet • :?ad -reen s,: l lecked in t h e  reginn by o t h e r s ,  'Jlrzphs :.;.ere d r z ~ ; ~ -  t o  

i l l u s t r & t e  &=.il;,r aye,-g<es of t h e  ?:;c;ights E& 30re  s izzbTicBTt - ; - r . F a s ~ r s r : ~ ~ ~ ~ S  
f.sr -q:ung of SZC:: n e s t ,  znd t h e  g rox th  i = e v e l . r ; ~ ~ - e ~ t  curves  f o r  each rest, 
...- ,..;;.re co_-_;.hreC, - ~ , s t l y  a ~ ~ ~ i e i - i  Y;ES m82e of $rIe pr2r:cir;al l i t e z - c - t ~ r e  on t - ~ e  
s u b j e c t  of bird v ; ~ i g h t s ,  \vie; par t i cu l e , r  s t r e s s  on t h a t  r e l a t i n g  t o  t h e  s -ec ies  
s tud ied ,  i n  ~ t t e m p t  t o  o-ctain L b a s i s  f o r  t h e  interpretation o f  t h e  d b t ~  a t  hand. 

The f i e l d  -,;ark f o r  t 'nis s t ~ d y  ims done on fou r  n e s t s  of t h e  Ceszr i';az~clrg - .  
( ~ a r o y c ~ l l a  ~ e C r o r ' ~ )  T k e  s p e n t  i n  f i e l d  work t o t ~ l e d  about  t h i r t y - ?  i ve  hours.  
I t  i s  obvic-us t h t  no cozc lus ions  could  be 'sasel on such z ~ a g e r  r e c o r d s ,  p a r t i -  
c u l e r l y  s i m e  021)- ti;zo broods of t h e  Cedar S&r&-ing s tud ied  s u r v i v d  n e s t l i n g  

.G ,- L,S end ~ness~re rneE t s  l i f e .  To otbeir!  Cata for co:perison use  w z s  rr.&e of 3--ip.ilL 
of nes t l i n ;  Ce2rr :;;ax:irigs taken by s t u d e n t s  a t  t h e  B io log ica l  S ta . t ion ,  2 s  ;art . .. of Life h I s t o r ; ~  szuazes.  The c o a i ~ a r i t i v e  pressnkation of t h i s  s c a t t e r e d  d;tz 
l o  one r e s o r t  mey 5 e  v s s f u l .  

I vrisYi t o  exp res s  lily tha&s t o  8-11 t h o s e  u,+Ioss :cork s u p ~ l i e d  this ~ d d i t 2 o n . l  
date.. I m g r s a t l y  indebted t o  Dr, 0,s. Y e t t i n g i l l ,  Jr. f o r  o r i g i r e l l y  
sv.ggesti_r,g t h i s  s t u d y  and f o r  guidp,r:ce :-iven dur ing  t h e  ?uor$, 

D 

-. - piaighf,s v; ere -t;~,ker, on a t r i p l e  team k.alance f i t t e d  into a  p o r t a b l e  f i e l d  case, 
- .  , . . : a ~ l c g  z l lo -zmce  f o r  d i s t u r b a ~ l c e  of t h e  s c a l e s  by w i n d ,  t h e y  are a c c u r a t e  t o  
one-Jcer-,th of a T -Ql v;aii;hts c;ere t a : < e ~  in :ile ei.enfulg rrc~3 2 0 ~ ~  t o  ~n, i~e f i  

- - -  
L, 

oTc lcck .  ; ,eigfits x e r e  taken as z e s r  t o  t h e  n e s t  s i t e  as was p o s s i b l e  so  a s  t o  
d i s t u r b  nestlir?i;s a s  l i t . t l e  a s  ~ c s s i ' i j l e .  -:?here t ~ : ; e r  b i l n 2 s  viere e r e c t e d  (~,~.rax- 
-.- 5.,ing r e s t s  i ;3  E E ~  4) -+;eights 2nd mcas~ . r c ,xe2~s  -+:ere t a k e n  w i t h i n  the b l i n d s ,  

/- S i x  measurcaeni;s :,;el-e taken.  They -<;ere t o t a l  boiy l e n g t h ,  x i n g  e x t e n t ,  ler-5th 

of wicg fr.s~. bend t o  t i p  of' l o ~ g e s t  prirtinry, l ength  o f  b i l l ,  Ir-~gf-i? of  t e i l ,  
and l eng th  of t a r s a l  t o e .  Standard ~ r o e e d u r e  of n a a s i l r e x e ~ t  xas follovie5. ( s e e  
Eald~.:in, Oberhols.;r and X'orleyfs -I.'easurernents 6f z i r d s )  . ,< p a i r  of d i v i d e r s  
and E ~i .F i lLr !e te r  r ~ l e  ;.:~i-e v.sed i n  meesurine. - 
1:ar::il;; n e s t l i n g s  s o  i:,-2dlvidual r e c o r d s  canbe k e p t  i s  al-t:a,-s a  'problem i n  a 

1 . .  sL1."-- c . 4 . ~ ~  of tl.?is ~ c y t .  >;a ~ ; _ t t e : ~ ~ ~ t ~  &i; c121-king cy - , - T ; T P .  ,, --i2 t h r e z s s  oli h e  lc,<.s of 
n e s t l i n g s  ( ;;~z:;;ir,g z e s t s  ;.I and 2 )  pi-oired t h i s  xetlr.oi %o be c a ~ ~ p i e t e l y  uc- 
s a t i s f 2 c t o r v ,  7l-e tFLrez?s3.;sre i n 7 . r i ~ b l - y  reL_:.cved by t h e  ~ a l = e n t  b i r5s .  After 

9 ,  - .  t;l-s, r - . ~ ~ " 1 ~ ~  - 5  -<:ere nz.,.,=<ec, o n  the fee t  w- i t ; i i  rs.i f i x g e r n a i i  ~olis" r e -  
- - - F . - -  - - ' . . . . . . . .  . . A - . . , ,> . -LA  .- - 5 

L r : a ~  ~ : - S . ; ; L ~ F . C  eBsil:. ~ - , ~ ~ o ; : ~ . :  x , 2  :.--i..-~lq~ j;; i l t .~ :  . t y ~ : ~ , r . t -  - * . - - - ,  - iy '3 r-,3; < < s t : _ : r t  aci;i: Etirz?. 111 C Z ; ~  ~ ~ , ~ y : ~ : ; : ~  a ;/QIJ.):;: u .- ; ~ ~ , ~ f ~ L : 2 z ~  TF;a 25-2s 
7 ,  * c-.:t, t?..; r!, st -;: 5 s  f Q;;;~<. 735 l r ~ r ~ ~ i n - - ~  - 011 i t s  f ~ ? t  ;l;~.ce f ~ ? j r  58;-S ,212t 

- , -  - -. . .  . , . . .  . - 
,,,; e s",ii c:: :::;--, ~:.s;.rn ;o fi 6 reCo::li:~e.:., 

d 



The ch ie f  source of e r r o r  i n  weights  r:&s d e f e c a t i o o  by t h e  you% b i r d s  be fo re  
e k .  Secersl a t t e ~ p t s  mere nade t o  check t h e  p c s s i b l e  m o u n t  of l c s s  i n  
t h i s  fesh ion .  Feces or" young u:exv;irigs m t u r s l l y  v a r i e d  g r e a t l y  i n  v ~ e i g n t  - ~ i t h  
age  of t h e  n e s t i i r g .  Loss of r ,elg?t by d e f e c a t i o n  ivas found t o  a r - o ~ ~ t  t o  f r r r ~  
.2 to .4 grc:. i n  r e s t l i n g  -i:sm.-in,s eyer e l g h t  days of cge. The z ~ o u r _ t  of Ices 
i n  younger ?;sl>~xi,ngs m s  lzot 2etemined.  :;o attem~t ?:as s a P e  t o  c o r r z c t  : \eights 
for  ssch l o s s .  I n  Eny l a r g e  s z r i e s  of weights  of &ny s s e c i e s  l c s s  12 t h i s  
Ioanr~er ~ r o u l d  be i n s i g n i f i c a n t .  

- ';t.=, - ~ ~ ; ~ e r ~ c z e  s;-jr.:e of errcr :c,.zs int~.;:li:g +.ng e>rtsr;t, end 
5 3  

L '  . . . . L ~ x c i  b32y l e - s th  :zeasure;r.e~i_ts, qa.icl.r;l.;r 6 the% 2% i S . - ~ z  . ; ~ S S L C ~ ~ E  t o  s t r ? . t z k  
c e s t l i r g s  so  ,-,3ch t h & t  t h e  neasurenefi ts  Zscidei. 0 n : t - s ~  r . ~ r e  or l e s s  ar5itra:-3.. 
f he  only  c a r r s c t i o n  f o r  t h i s  i s  t o  b y  t o  use a  u . n i f o n  ~ q o u z t  of s t r ~ t c h .  
Kever the less  t h e  e r r o r  i s  probably c o n s i d e r ~ b l e .  That i s  dqe r e e s o o w h y  I have 
r e l i e d  more on %-eights  than  on xee,surer-elits i n  xeking grm-th c o ~ r a r i s o n s .  

D e ~ e l o ~ m e o t  of Xes t l i ng  Cedsr ';Taxx6.ngs. ------- 
3 a t a  i s  p r e s e r t s d  on t h e  grcwm rates of z e s t l i n g s  in s i x  n e s t s  of  t h e  Cedar 
"3 -..: .,i,A*~ng, I c o l l e c t e d  d a t a  on . : ;e%ht and mr-esgrer;erits ?ra_i? f ou r  z e s t s .  These 
a r e  n u b e r e d  zonseeu - t i r e ly  ticcording t o  t h e  t i n e  when the f i r s t  egg hatchsd .  
The c t !~er  f i g u r e s  on groutt'n a r e  f r o n  n e s t s  s t u d i e d  by J e a n e t t e  Dickson in 1339 
and S y  l iobert  k3. i n  1940. 

This n e s t  contalced f ~ u r  eggs. One nestlip; hatched J u l y  10 arid r a s  weighed 
f o r  e i g h t  days. The o the r  t h r e e  eggs d i d n ' t  ha tch .  

,- I ,  Jro:;%h d a t a  f r . ; ~ ~  -;?is z e s t  i s  of lit-tle use 5.2 a s t u d y  of a v e r r s e  g~-o:=it'n r a t e s  
becagse t h s  n e s t l i n g  -;:as d i s tur -ced  so  nuch t h a t  i t s  grovith c o u l d  not kLav& been 
nom-al , ~ ~ ~ ~ o - , : , ~  t o  n e  , t h e  ne s t  1 i ng  -,-;as d  i sf; u r t  ed Fs-z,- +&-;.~+-~~~::"-~?-?--?-?- i4-SrrE-z1?6 ...- IFSS -- 

aTZbz2~:d- n o r r ~ i n g  end evening by a  siiucient s tudy ing  morning tind n i g h t  -;<eights , 

bes i56s  m y  dtii l jr  xe ighing  ~ r d  zee.suri2g. The o t h e r  eg,;s -{;ere c h i l l e d ,  2:1d on 
t h e  f i f t h  Zzjr t h e  ~ e s t  wzs d e s e r t e d ,  The young b i r d  ?;as left ic t h e  Tiest t o  
see how long it -~rould s u r v i v e  vi i thout  i'ood. A c a r e f u l  check-;.&s X e ~ t  t o  see 
t h a t  t h e  n e s t  r e a i l y w s  d e s s r t e d ,  Three v i s i t s  w e r e  m d e  besides the n i ~ h t l y  
v i s i t s  f o r  v;eii;fiing. -k t  no t L i e  -sere any  1;ax i ngs  s e e n  o r  heard i n  the v i c i r i t y  
of t h e  nes t  e . f t e r  t h e  f i f t h  I s y ,  vlhlle u ~ t i l  t h e  f i f t h  day z brooding b i r d  had 
bseg f1usi;eci from t h e  ; les t  at every  -$ i s i t .  3n t h e  s i x t h  ~ n d  savea2i.h & y s ,  tin-.e 
n e s t l i n g  shw;i;.;d p rag res s ive  e ~ ~ t i c i ~ t i o n  and lass of vreight. on t h e  eighth Z a j r  - ~ e s t l i ~ g  i-ES C71~;ad. ~.52I-h hzd e v i ? e n t l y  o c c ~ ~ r r e d  oliljr 2 fevi ho ixs  be fo re ,  
s i x 3  no act ivi t ;q  by i:agr:ots - -;;&s f our_5. The weight  l o s s  .;s'as 5.4 g r m s  fro21 
19,6 g r ~ q  on t h e  f i f t h  Sky t o  14.2 g r r q s  or- t h e  e i g h t h  day. T5i.s is z l n s s  . , . -  - .  of 27;; of bn,?y -1;yeg.r.t e l ' g r e  deztki, r,-k1ich skc-;;s rer2Erbabl$ reslss;.-z;ce, f o r  a - c. -, s:;irAg I;zre?-.v s?;t 55 $:-,? co]s5-blce23L< sks-ge, 



7 .   ire c-ra-,hs of .r -,-:si,ht, -:rini; e x t s n t ,  %in;; ;b?_gth,  and t 0 X l  :23 ' - -  ' J  

leristn t i i s  c f s t l i y L g  a r e  f i g u r e , j  in ';;i>~;;Lng f r aph  s e r i e s  -LA E:ZcS I. I t s  
-:Teight i nc rease  f o r  t h e  3 r s t  f i v e  5 37s i s  shown on :;sjc:;ing f r&ph S, Fsge I-?. 

.n li?ls n e s t  coc ta ined  Zlve c3gs, The i i r s f  ~ e s t l i r ; ~  xzs hzkc'r,izig a t 2 u t  zoon cn 

J u l y  13; aod  a i l  five #=re  hatched by .%he evening of J u l y  14,  wken Y:;e f' i r s t  
x e i g h t s  werelaken. This t h e  f i r s t  Say ai.erage show 5 g r z z s ,  i s  s l i g h t l y  high 
as sone of t h e  nes t l ' i r r i ;~  ?;ere n e a r l y  or12 and a  half days o ld ,  .:;3iLg:?ts afid 
z e & s ~ ~ r e ~ . e ~ % s  of t 'nese res t15  n ~ s  +::ere t e k s n  f o r  s e u e n  2 5 : ~ ~  uzt i l  2 u ? y  2 1 ,  At . . ~-~- r ;p in r  of ~ ~ , - ~ - e r - t h  . ? z - r  it ; , Z S  ~ 9 1 6  . - - A  -:;-r- 

. .  - 
3 ' - .7 -, 9 

c-1. * *L.- i  z r  CZ-,, L'.e - - - % . y -  z-!.i-,- '*;I.- j . 9  .-. - s - 
a r r ~ r e n t i y  -;;sre chi l l$!  7 ; : s ~  :z.>:6g f.r;~; l-:.2za 0s t y L - . .  .-.;:= ",6-:,3 - A C_. 1 . L -  " 

- . .  . . :-- tLe  everlinz of Ju ly  2 2 ,  ens  r::e rer-clnlgg t-;m by gVe?-Lcg ;illy 2 5 ,  P z 5 e + f y ^ ~ r ; ~  
t h i s  r e s t  i s  02 u s e ,  sir-ce -estlir:- o 3 e v e l ~ I ~ p ~ ~ t  f c r  $?-5 f i r s t  s a sen  d--<;s ;:-~s 

> L! 
nor.~.al .  Ayerage d a i l y  C k ~ e l o ~ r i e n t  of t h e s e  n e s t l i n g s  i s  f i g u r e d  i n  i ; s s l n g  
;?aph S e r i s s  3 page x, alzd t h e  ;;eight i f i c ~ e a s e  f o r  the f i r s t  f i v e  CZVS 3s CSL- 

- - -,-' 

p s r e l  t o  o the r  7~.-.x-:riog c e s t s  is she-im on ,,am-;ring Grash I; p g e  $3 2. 

".pis I . L -  ; i ~ ~ ; l ~ g  ~ e s t  f 2 i l : l r e  7;es ~lzir?_Ljr  because of exposure of' .:cvs",~ln,s f4ue t o  
r-tbr i ~ ~ t e r f e r e ~ c e ,  ail6 i s  z o t  s c z s e  of' ;lest d e s e r t i o n .  O n  %he e i g h t h  dcy, J t l ly  
22, ~-rosdizlg b i r ?  ?;as ?ll;shc? f roz  t h e  n e s t ,  :.i'i~Ich cac ta ined  t h r e e  dead nes t -  

, . l i n s s ,  2nd. b:to ve ry  ~ ~ s r l y  scad z t  t h e  tLf-e ,  t h r e e  deed nest'; ir_.-s \j :,ers 
r e m o ~ e d ,  and t h e  -,arerk bir2 r e t u r n e d  t o  t h e  p e s t  i n  E C ~ U ~  f i v ~  ~i : ; . ; tes .  On 
July 23 t h e  r e ~ a i n i n g  r e s t l i n g s   re Zezd, b u t  bo th ' a6u . l t  bir:';s -;-ere s t i l l  i n  
the n e s t  v i c i n i t y .  

This  nest  conta ined  f i ~ e  eggs,  ;:atchifig hbci begun on t i e  evening  of J u l y  14 ,  
Sy t h e  e - u e n i ~ d  of J u l y  15 ,  u<nec t h e  f i r s t  ~;:eit~?,ts an6 r . ea s~ remen t s  -;;~r3 i",::~11 

f o u r  young had hatched.  The oae n e s t l i n g  e x e c t l y  24 hzu r s  old xe ig?&? 3.9 grkzs.  
F i r s t  d a y  f i g u r e s  he re  a r e  s l i g h t l y  low sizlce sorx n e s t l i n 5 s  -tier.;; l e s s  t>&an one 
day old. The f i f t h  lzestLing was . h a t c h i n g  on t h e  e -vre~ing  of J u l y  15, 323. v:as 
first ;:eighe< on LTui;i  17. ,?he ur,~:-;en h a t c h i s 5  in t>:is 1:5st t s ~ d s  to f'lat",en 
L? ~ n e  zvsrzge g r o ~ v t h  cur;-es, i,-vc-r.-;ge daily 3 e-~olo;:?sr~t of t? iese I:F- stll ilgs i s  
s>olm ir. ;;'zm~ing Grsph S e r i e s  c page 11. ':he average -:,:eight i l l c rease  f o r  
Vfie f i r s t  f i v e  days i s  s:;i~;s~~ on Graph "J p i e  I'i, arid t:!e i':?i,:flt ?~-.::i'sase 
fro:; t h e  f i f tFL +:.5 - rC-' 

. -- , . . , I ~  A d ~ y s  i s  81?c-,*.~ 311 2 i - 2 ~ ~  Z, p i ; e  IV. 

These ~ ; _ e s t l l n ~ s  l e f t  i;fie r:est on t h e  fourteenfh 3 ay, J u l y  23 .  G_n. t h s  f i f teer-Yn 
day  t h e  i 'ive n e s t l 5 r . g ~  ;.,ere out  on t h e  i;ranches ec:>und t h e  n e s t ,  2nd could r iot  
be cought f o r  neighin2 and reasurin:;. On s :~Ssequent  v i s i t s  I couli f i n d  no 
- r?c(,jfr~i~g~ .< I n  t h e  v i c i n i t y .  



f e s t ~ ~ ~  s:-i,aths egre;-s v g - t h  tFLst il: -;;~xr.;ing :Tests =:I, 2 3 a t  ',;nc;;;~ & - - 6 ~  - 35 
fou r  t o  f i v e  dcys. Leh, -4L1o s tud ied  Cedar -~;;cb7ings i n  t h i s  a r e a  i n  1340 s t a t e s  
''The eye s l i t s  of r*ax?ing nesiziings a t  f o u r  da;rs -.r,Tre agps-refitly rsad;f t o  Lrtzsi: . <F 
o:en." I b e l i e v e  t h a t  t h ?  t i k e  of o;c;.c;n5,,,sye s l i t s  i s  const,ar?t eno>igh &r:?cg 
r;~x;,-?n,-s - t 3 pm-i t  t h e  .Love estiza-1e. 

m:, ~ , , e s e  n e s t l i n g s  ? . e r e  :.delghe",~d ,rdas:;re? u c t i l  t:c.ey l e f t  t h e  n e s t  st the  SEE: 

of t h i r t s e r ,  days. The n e s t  x a s  poor ly  c o ~ s t r u c t s d ,  and f e l l  t o  p i e ~ e s  c ~ c -  
p l e t e i y  on Lugust 5, s o  t h a t  t hece  n e s t l i n g s  sper,t  t 5 e i r  l a s t  b;zo d k y s  of 
n 6 s t l i z g  l i f e  perched oa o r e  of t h e  brtinzhes t h a t  ba.2 supported t h e  z e s t .  
,?-+,=: - A  .,;- .--- ,,.:r%:e 2 e-\;slo-r;-ent i s  s:-:oy,~ 5~ :Tg.~;,yil-.; >&=;I Ser<es  3 zzze  '' .--, t+i r 

L, & - - - - - .. - -  
..-- :-.*L : I _ i k L  ,...m..lp -=se  fr~1.1 + h ~  f ' i f t h  to ':--.e L - r - - -  -'.A' . , -- L,.cii jan z;;. is s:-:g:m on Cra;i- - - - --  - - -  

~ L A "  * - ,  
d - 2  *!. 

m- i_n.is nest c o n t a i ~ e d  t h r e e  yourig. Sroyi%l: 3ata  i s  s h w m  Ln ';'a:eirir;; .Graph S e r i e s  
7. 

- - 
5, ;~ i ;e  LII, an2 ;:.ei&??t i n c r e a s e s  f r o z  h~lhtckin.; t o  f i f t 'n  day, m d  f r m  fist:? 
t o  t - ~ e t f t h  &ys t .re shorix on 'Gna~hs G and ';, pzze IV. 

.7;-, I.,,se ~ s t l i 3 g s  5 i d  ~ o t  l eave  the z e s t  u n t i l  t h e  e ig i i teen th  day, xh ich  su,;;ests 

t h e t  a l l  of t h e  r:axd:ings t h z t  I s t s d i s d  l e f t  r ; rexaturely,  The gro-tj-tho~rve of 
Lez 's  ;.:axi'rin,s ag rees  f a l r l y w  e l l  r:ith t;?.se of t h e  n e s t s  1 s t u d i e d ,  s > : c e ~ t  -Illat 
a f t e r  <pie drop  i n  1i;eight f r m  t h e  ten-th t o  :r:.;elfth dzys, h i s  *>,RXC~~II;S s!i~-ii?rl a 
r ap id  i r ~ c r e a s c  u n t i l  l e a v i n g  tkLe n e s t  011 t h e  e i g h t e e n t h  dey. I  as :lot a 'c ls  t o  
l o c a t e  sny of t h e  n e s t l i n g s  frojn 1;ests ,+ -4 a f t e r  t hey  l e f t  tins m s t ,  so I 
c a r a o t  szy xhe the r  t h e y  would kzve s h m n  a  s i m i l a r  Incyease. 

:zest F r m  t h e  d a t a  of J e a n e t t e  Dickson 1939. ----- 

Records of vieights an;! is.6ng e x t e n t  and. l eng th  z~.icesui-e~?ezts ;;ere l-rzpt foi-bt-o 
n e s k l i ~ g s  f r o =  a  n e s t  of t h r e e  f ro= h a t c h i r g  u c t i l  n e s t  l e a d n g  on t h e  t w e l f t h  
clay. I averaged t h e s e  f i g u r e s  f o r  ~ I O  n e s - l l i n ~ s ,  buJi it i s  n o t  a t r ~ e  average 
f o r  t h e  n e s t  s i n c e  no data7?as g i v e n  f o r  t h e  t h i r d  z e s t l i n g .  Growth d a t a  of 
L these n e s t l i n g s  i.s f i p r e d  i n  -':zmiin; Sra$? S e r i e s  ?i,a~:3. >:eight i n c r e s s e s  a r e  - 
sho;m on Grasi~,s G arid ::+-K -. r--;? 5 

r - c -  -- 
3 icksoc1  s  i.:es.t;ings shonF h i s h e r  C. f i r s t  6ay  -,-~eig:rits en.? more r ap id  i n c r e z s e s  

fi7.e first v:eek t k ~ n  a r ?  otLei -s tl;&t 1 s$ul?ied,  Gr SET; f o r ,  

n y  l ne se  e r e  s c a t t e r e d  s i n g l e  n e a t i o n s  of Ce2ar ;'&z;iing ~ . ; e i ~ h t s  f o r  bo th  n s s t l i n g s  
ar,d & u l t  b i r < s ,  apd cc:;.sro.?is3 211 or' t>-.e ce<ar :,:?-p:,;jing -;:siphAis -, c c . - i d  I i f ~ i l  = - r j  

i n  t h e  a v a i l a b l e  o r r ? i t + ! ~ l o g i c a l  l i t e r a t u r e ,  These z a y  Le or'so.?;e a i d  i n  i-nter- 
~ r . , ~ t i n g  tl-;e ;,-ei&f,s I recorZr;d, hcfi a l s o  sill_ illl;strr,+,e k.;i-,v v e r y  l i t t l e  5s 
kr.=-;;r- h j o u t  ;.;eight - ~ 2 r i ~ t i o - q ~  of' et75n ~3:.:.:'/n a i;i,-d 5.s i;i;e - , -5-- .z i i7- ! . -  r, L. .~- . r  - - a -  

CI ' 



3 .  P.Z. E z r r i c k  ( G i l d  Zlrcs a-; Earr~e, 1'3;s) sho-,;s photos of s you2g Ce5ar 
7,-arwiilg t h a t  n-e ighe2 .5 ;r~- S -  s h o r t l y  a f t e r  hakching, and 39.6 grmrs a; --- 
zse of cen k-p, 

- 
4. S.?.3al&;k;in 21ld S.C.::e~~cleigh ( ' Jar is t ior is  I n  Tne I-; i s h t  of a l r d s ,  iS3E) 
~ ' e d e  a d e ' z ~ i l e d  s tudy  of i:.eight a r i s t i o n s  of may spec i e s  t r q p d  f o r  'c&r15inrr " 

o - ~ e r  a per iod  of Z ~ D Z  years .  The r eco rd  o n l y  one Cedar ;';m.r;ln, we igh t ,  a? h- 
za ture  trap.;ied i n  -%~~.gr?st t h a t  weighed 25.9 g r a m .  

- - 5, ~ r s .  Tecneth :';etherbee ( Sme ?'.:eig;:ts and &asurerLer.ts of L i ~ i e  E i r d s ,  
1334,)  s'?_~-:.:s f '3 .2~ C e P l r  :&;:t;ing ;.:eights of 3 i r d s  t r a ~ ; ; s d  i~ Ju l ; r ,  T. 3 a521ts  

. . :x 
eac3- ---- no ,LA.,, -..-A a l e  " -  7 L L A  ?-+,-- F:io 5zrzz~ture birds xeighed 26 grbns s o d  27.2 g rzzs .  

.2 

6 .  Fzu1 S t e x ~ ~ t  ( A r e l i q i a r y  List; of 3 l r d  ;i',ights,1937) l i s t s  ~ i g k t s  or" 
n i n e t e e n  adul t ,  Cedar i ;wr ings  which averaged  36,84 grEs wi th  e x t r e n e s  of 
43.25 g rezs  a. n.3 32 grpzis. 

1. b : € i ~ i t . -  0- Thr,e .*+-eight c w v a  shoi~m i n  t h e  grap3s of averzge d a i l y  ?;eights 
fcl lolsed t h e  scAe genera l  g e t t e r n  f o r  a l l  n e s t s ,  There xas a r a p i d  ~ n d  &en- 
srally cor-s tant  r i s e  u o t i l  a pezk ?:.as reached on t h e  t e n t h  t o  t-.-;ei:'th Zeys. 
This v;as f o l l o s e d  ty decrease  i n  s s i g h t  du r ing  t h e  per iod  frm- t h e  e i e v s n t h  
t o  t h e  t h i r t e e r t h  day o f  n e s t l i n g  l i f e ,  For t h e  four  z e s t s  on wilich d g t a  at 
t h i s  s tgge  i s  avzilable, t h e  l o s s  d u ~ i n g  %hi s  t L ~ e  averaged a b o u t  one grzm. 
This ws.2 t h e  stsge a t  v?!~iclrl young -Y ;~mings  l e f t  %he n e s t  i n  t'ne nests I 
s tud ied .  LEE'S s eights of i \ ~ x + ~ i n g s ,  i ihich renained i n  t h e  n e s t  u n t i l  t h e  
e igh teen th  dey show a co i l s t an t  r i s e  f r ~ n  t h a  t '~7ieif th  t o  t 5e  e i g h t e e z t h  day. 
wi th  a g 8 . i ~  of s s t e n  g r m s  dzr ing  t h i s  t i n e .  

- 7, -.n 7-,-, 

; s ~  L G ~  CF2,FT -------- --.-- --.- 
F e s t  !.:o,:l;o, of : age a t  

: I ! e s t l i n ~ s  : S i g h e s t  AYerage ?+eight reached before  f i r s t  dec rezse , :  This t h e .  - ----- -- ~-- 
C s 

.:.&-194'$ : 2 . . 
11 - 

$ 5  (LB~- 
est) 3 

$6 (~ick- 3 
son $jest) (2 ?;;eLghed) 

: 11 2ay;s 

: i 2  days 

: 10 d9ys 

: 11 days 

-.-* -. , .-+'=. 2. : , 1 ~ g  uLbLnt .  ?(izg exter?? s?lows a f a r  L;.cre r a p i d  i r c r ~ s s e  tl-lar: ot:?%r . - r;e~,s:2rer~er.t T,?,:E~, a s  right be es.rr;.ected. - TI-.=  in in^ sx-ett c ~ r - ~ r e  s-. oi.,-s 2 sLo7; rrise 
. . .  c2 . . ,- .L - > .  - - ,  -. 

0 - jrLr_ rise .-." -"> r ..----.- -,,.11 ei-:, f szyzy. t';:,;. 1%: 5. ~ . ~ i d  ~ i s ~  TL;C181.6&; --, "A .<.-:s I-.;,; .,G f">r 
. - h -  - 25s": 1 -:.-cjr;:~3 on : e : - i ~ ~  t o  s@s-;; afiout zk-:e tiI-:e of 1-55 lez;r i rg f f ; ~ . - L i r - ~ - ~ ~ r ~ ~  

C> d. .  ..-- > d L L  k 0 
. . ' > -  . - fc .ur t ren t j i  - , z \T , ,  :,eats -b;a;.z\<li;gs ch~-~;-ecj 2 r-L:lcn si~-~-:.;-r cl;c-eas2 F2 nil-:? 3;<+erik . 

.2 

f r2-.2 +k;.c -, -.-- -& 2,., ,.- + = .  ,- :--.- d,= e i $ i t e e r t k  ?%;;s, T:-:f-s sI~-::t:-~g $3: gr.:-;,;yA , .  . .?&z - - .z?;~.;? +3 Y Z . ~  - - -  . . . :-.z-:.ics%oie 1.7- r.c-s'i;l<r,-: - I s k . ; i l % d  ?>-: t'.e t :=, if-& ZzII, 2b2~;~T,e~2.2,-GL~~3 -,,,;...s ~5z;~.z;.~,s 



on f i rs t  d a y  a ~ d  t-:ieifth day are sho-"a i n  Chart  2. 

3 .  Tota l  3ody Lezgth. Tke t o t a l  l e ~ g t : ?  curve sho->~s a  =ore gra3;lal -cut cox- 
s t a n t  r i s e ,  be ji~qiq t o  Z l z t t e n  o - ~ t  after t h e  -ec-lh t o  t ~ i e i f t h  d sy, usua1l:a. 
For  I;est ,=4 t h e  r i s e  -;as coEstsr:t  u n t i l  t h e  or" n e s t  l e av ing .  To ta l  body l e -g t !~  a t  
f i r s t  ~ n d  t , .relftk %;;s i s  s h c m  on c h a r t  EEZ,,TELe choice  of t h e  tv ;e l f th  5 ay-.=s 
again a r j i t r a r y  s ince  t h i s  vizs t h e  tlre of e a r l i e s t  5 e s t  1eavi11g. 

- ---- - ... - _-.- 

'I:e s t  ITo of -~-;re. t y l ~ ~ -  a Asre. , . i n ~  -- ive .Body ,i-ve. . . Fody 
: :es t ; i~gs Lzt~nt 1st 2 ~ y  z,;tef-,t 1 2 t h  5.2~ Length ~s ;fi 

1st day 13%:- 6 2 5 7  - -- -.--- --- J - - --- ----- 

Char t  2 . C o m p h r ~ t i v e  i.*ing Lxtents and 3ody L e n g t h s  i;=lro d a t a  Cva i l ak l e  

5. Ying Length,  Ins:-~fficient ixiterie.1 i s  at hand t o  justify e. d e s c r i p t i o n  of -- - - -- ---- 
"ie groi '~th curve. The or-e c3r1pls'i.e r 3 c o r d  f o r  Les t  ;;3 s:?o.;;s E r:x.:!ber of ~ - 5 r u ~ i ;  
rises znd ~ l s t e a u s ,  

~ 3 

,.,r 
.As has keen s:?~>i.il b? graphs and deTre lopen t  c h z r t s ,  t h e  gro-~~rL'n ra te  ol" tile t':;o 
n e s t l i n g s  i n  iJest  i.4 Y ; ~ S  C . O T ' , S ~ ~ ~ C ~ ~ O U S ~ ?  xo rc  r e p i d  t h h n  t h e  gro-v;-th r;te f i v e  
n e s t l i n g s  i n  :lest 53. The h i g k e s t  averzge d a i l y  ~ v e i g h t  f o r  Tes t  $4   as 31.3 
grkr-s ,  ;:c,en nestlings .,.;ere -kz;elve ds;rs o l d ,  In coxltrast  t h e  highest ZverLge 
de f  ly -,.-eight i z  liest ,-3 -;;as 27 E r a s  -.-I-, , d - L e ~  +‘ ;he r e s t l i l ~ g s  ,;;ere th l r ' cser ;  d a y s  old.  
cp7 .fie h i g h e s t  d a i l y  at.sr.i;e f o r  Zes t  :,-4 v:as l e 9  grs.r;l h ighe r  i ; h ~ n  t h e  caxir.zn! . .- ~ ; e i g h t  recorded. f o r  $:e heaviest r c s t i j , ~ ,  13 1.3s-k $3. The h j z b e s t  u - d a i l y  g - i ; ~ : ~ g ~ s  
frc:? z e s t s  s'icciied 5j.. Lea e-t.d Dicison,  eech co r t r in ' i ng  t h r e e  c e s t l i n g s ,  f 2 l l  
3pL-..-. - , ~ r r s e n  t h ~ ~ ?  E X ~ I - S Z ~ S .  



',..T ,_,,-2.;: of ;.cJ?./T.Y i . ~  t:-:e r.e3:. It T-Li~:qt 3-,rf.2tya2::{ Lrc-$e t?.zt t:-Le : Oi? - d -... rrc,;t:~ 1s i p  I--:&rze ; roy .c r t lon  t h e  vcfifi->er of ~ ~ , s ' ; l i z z s .  izere e r e  2;s r.5rA-i - . . v. 
. .  . --- , ;nt 2.- ,2 -,--.. .-. . , - 7  ,-Ln~-i;;ls f o r  t-6 z e s t s  for 1:- n;cn f i g u r e s  a r e  L A C - -  >, ,=;., a.-_J % c h  C O - ~ - C ? ~ ? ; ~ ~ G ~ S .  

i o s s i b l e  ~ k r i c - t i o n  in moui i t  of food 2vailable or  5.3 ;.;ezti,-;r eo r id i t i o r~s  zii<:rit ac-  
- - 

cciict f o r  S G ~ F  of t h e  d i f f e r e n c e s  rhu;m. 1 d id  no+; hz-z su i '~ ' i r , i en t  t F r e  t 3  oSS::'TF; 
f e e s i n g  Ir&que??c;~ ~t eacii n e s t  t o  s ee  if t h i s  -<s r ied .  X r j -  m r i a t l a n  of ?.!:is s c r t  

, . cc;&< c ~ ~ ~ o . G s i ~  z f f s s t  the gro;+sn r a t e  of "' 
- .  r s s t i l n ~ s .  Crily by a thorri-igl-: ;.sliiidy 

. ,  . - .  , 
of & Ic-fge r.?iz:-er of 2;es-L~ couici c e r t a i n  2 9  o t y , e ~  y & r i a n t  e j ; : sT?a ,  -~~;"::cy: 

8 ,  

c o l ~ l d  ecco.;:lt :or differences Tn gro.;:-th rake ,  For  t h e  r.,es';s d i scussed  here ;i;e 
o~illy i.rxo::.~n p c i 2 t  of vp,riation- as 5 n  eLe m ~ ~ ~ b e r  of nestli-ags.  If YOU cocs ider  t h z t  

..- . 
c o  e the r  \ ~ a r i a ~ t  7; a s  p r e s e n t ,  then the r a t e  of develoAmIent of n e s t l i n g  Cedar :iax>;z_r,Ss 
is csr.%rciled k?- r.1jz-~er o l  yo:_isg in t h e  pp_st.  

"oberts, T=S. 
1914 i h n u e i  For the i d e n t i f i c a t i o n  of -i%e 3 i r d s  of ; i m e s o t a ,  

U n i v e r s i t y  Ijf i:im-~sso-la ? r e s s ,  l i s ,  i n .  p. 560 

, .e t?erbee,  h:rs. y{enceth 3 ,  
IS34 SO%S ?~easui"e;rents and iLigj i ts  of L,iVe 3 i rds .  

E i r d  aaild i c g  , 5: ,-a-cs ,- r- 



Z a i l j .  a v e r a g t s  oi' ~ i e i g h t s ,  sing e z t e c t ,  -61rLg l e n g t h ,  ~ n d  t o t a i  body ? e n ~ t h  
f o r  ~ e s t i i z g s  of t.acj-, ?,--st %ere  , .. rk;':ed. - z ~ q e  scale ;; :: ~ s e d  f s r  -."irl--ts .-  ELI^ 

, . - r.eas;;rexer';s of' e a k  5 r 3 2 p  2 0  tkE.  g i - ~ - < = , ~ z  CI;;J~S :::$0;~l:5 ' ~ e  c : .n,-arabis, : :>r i>;ec3 
s e r i e s  5 (3&:e of L . ~ % )  3-7.5 f r ~ n -  ,- - S e r i ~ , ~  I' (3a ta  of 3ic'rzc-: -, ;c, v;:?~ 1511;~-i.h ~ c , B ~ ) , T E -  

r e r L t s  -:;ere 2va i i ek ;e .  

Sr~.$hs G hcd E s tm  averhi;" t o t s 1  i n c r e s s e  of x e i g h t  f o r  eh 1? group  of  zestlings . . d u r l n z  d t h e  +;o  in p e r l r a s  of l i e s t l i c g  i i f e .  3ray;h 2 sko.:;s z27!ouii.ik of l . icrehse  . . frzrr, &tc:?ipg t o  T i f t : ?  . f ry .  I t ; l s  c a ~ ~ r s  t.he t-Lye c u r ~ ~ g  ;::rLich cp-e r c s t l i r z  L 

- i s  u ~ s i b l e  t o  r , a i n t a i n  its bodjr t e r g e r h t u r e ,  EZ:! k f o r e  its e y e s  Ere op"". 5ra;h 
P sho3-s w~otmt of ificre~se from t h e  Sir"-Ln t o  t h e  o;elftln, d&y. The s e l e c t i c t a  
of t h e  "-.- c , < e l f t h  d a j r ~ ~ i a s  a n  a r b i t r c r y  oce. It -::as use6 -5eca.jse it x r s  t h s  e a r l i e s t  
t b z e  of n e s t  leaving m o n g  t h e  m s t s  s t u d i e d .  It is ~ r e s u z e d  t h a t  youris Cer3nr 
T.*am:irg,s & r e  c e ~ a b l e  of legx-io; t k e  2:es-k zt z r y  t'_I-.e fter t:ie t i : :+lf tki  dr;?, ar.d . . - * . . , - . .  . . 
;*.&+ t:.e gC;:jzi ~. : :e  of' ? iss t  ieair12-; i s  g-;.srzez c-r  oz+si,<e :Ec i ;a r~ ,  s:;~:; 2.s 

, . - = s - r - -  . . ?  -,,... ,-A,e; c r  i ~ t e r f e r e ~ c e  i.;l;r~ z e s t .  

Graph S e r l e s  A Tie zt ;+1 . - Fzge I Grz;.h S e r i e s  3 e s t  :. 2 

S r a ~ h  S e r i e s  C : -es t  ,,3 F s i e  ?I :.ra>h S e r i e s  b -zest ;;4 

7- - - ie.;e i i I  .;r~?h S e r i e s  E L e s t  :;;=5 G r s ~ h  S e r i e s  F L e  st. ,:6 
( ~ ~ t a  02 Lee) (,st% of 3 icXs~11>  

EEce  I-< L n ~  e w ~  C ~ q h  G I , k i g h t  I n c r e e s e  up t o  f i f t h  dsy  
b o t t o z  .srrp>i E -'- i i e i ~ h t  Zncresse  f i f t h  t o  t w e l f t h  d zys.  










