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I n t r o d u c t i o n  

Tnis  r a p e r  i s  based on s t u d i e s  of t h e  beginning t i ~ e  

of morning song i n .  sone of  tlie cozmoner b i r 6 s  i n  t h e  p i -  

c i n i t y  of t h e  Unive r s i ty  of Nichigan Bio log ica l  S t a t i o n  ' 

ttur4ng t h e  swmer  o f  19:19. 

Recor;js were made on 14 mornings over a ~ e r i o d  of 27 

days ( h n e  24 t o  July 21) in  an a t t e m ~ t  t o  de te rn ine  

v l~e t l l e r  t h e r e  i s  a c o n s i s t e n t  o r d e r  i n  which t h e  b i r d s  

bez in  t o  voc*l ize,  whether t h e r e  i s  a change i n  t h e  t ime 

a s ~ e c i e s  begins  as t h e  s q m e r  nrogresses ,  whether day t o  

c e s  i n  day v a r i a t i o n s  i n  t i n e  can be c o r r e l a t e d  w i t h  ch,ul., 

weather, and any o t h e r  obse rva t ions  of morning 9 np, r ~ h i c h  

could be nede. Observatrions were a l c ~ o s t  e n t b e l y  of son,? 

r a t h e r  t h a n  c a l l s  o r  bhzns, exce-t i n  ceses  such as  t h e  

C T O ~ , - ~ ~  ~31ere t h e  s y e c i e s  h2s no real' song. Lis-Lening p o i n t s  

ITere l o c a t e d  wi t l i in  t a o  m i l e s  of t h e  Blolop,ical Statf .03,  

7tn fC~m.1-0 and Burt T o r m s h i ~ s ,  rhehoy.yan Cov-nty, i n  t i ie - 

n o r t h e n s t e r n  ? a - r t  of  t h e  l o a e r  ~ e n i n s u l a  of l<ichiza.n, 

98" Y;'&~F%~s e a s t  l o n g i t u d e  and liS035'deql-9..s no r th  l a t i t u d e .  

i?bou.t 22 i-rours were snen t  l Z s t m : n i n ~  and record ins  song 

b e r ; . i ? ~ n l n ~ s .  3---- --:> Soze o f  the e n r l i 3 r  r-s-cort.c?s on several l-?orn- 

inzs  viere made enrou te  t o  t h e  l i s t e n i n g  -ost ,  but  n o s t  

T:ere t & e n  from one ~ o s i t i o n  i n  each of t h e  are9s s tud ied .  



I an g r z t e k z l l y  indebted  t o  Dr. Olin Sevall  Pet t in5111 

Jr. f o r  sugges t ion  of t h e  s tudy  and d i r e c t i o n  i n  c a r v i n g  

it out ,  I am a l s o  indeb+,ed t o  IZiss Kathryn Grave f o r  

t h e  r ecords  of  t h e  morning song b e g f n n i q  of b i r d s  on the 

BTological S t a t i o n  cmr!us, which have been used i n  t h i s  - .  

7aDer. Data on sunrise  and t ~ i l r i g h t  t i r e s  xew sec -u~ed  

f r o m  t h e  U, S. X'eather StatTons a t  Al?ina, Kich igm 

and a t  S a u l t  Ste.  !.Tarie, Eichigan, Ternyeratwe, pTessxre 

and n r e c i n i t a t i o n  d a t a  i s  t h a t  recorded by ~ r o f e s s o r  

Femk C. Gates. 

For t h i s  study, l i s t e n i n g  ? l a c e s  near m a y  k inds  of 

d i s t a n c e  o f  as many s?ec ies  of  b i r d s  as noss ib le .  The 

S i o l o ~ i c a l  S t a t i o n  reg ion  i s  one of h i l l y  rr,laclal cienosits. 

It i s  in  the t r a n s i t i o n  a r e a  b e k e e n  t h e  c e n t r a l  hardwoods, 

don~lnated by Beech (~a ,gus  ~ , r ~ . n d F f  -2 n l i ~  1 Y S u g m  ~ . ~ n n l e  ( A-cer - 
s a c c h a r m ) ,  a d  Fenlock ( ~ s u ~ z .  canadensis 1, and t h e  nor th-  

e z s t  con i f s roas  ~ r o v l n c e  where Eed ?Fne (-Tnuus r e s i n o s a \ ,  -- 
-. 
. . ? l i t c ?  Pine ("inus s t robus  1, 2nd ' . l ~ i t e  C?dar ( T h u j ~  occi -  

d e n t a l i s )  e r e  t h e  c i l a r a c t e r i s t i c  t r e e s .  The v e g e t a t i o n  i s  

a Cllsclcerboard of l o c a l  a r e a s  of c o n i f e r o u . ~  and decicb~ous 

L br-es. .Tne a r e a s  r i l~ere b i ~ d  song a z s  recorded a r e  nea r  

bog, rsnen, hardnood, fieL3., nezdon, and shore  habitats. 



Hcbi ta t  I i s  a t  North F i s h t s i l  Eay, along t h e  e 2 s t  

shore of Douglas Lake, hbout two miles n o r t h  of t h e  

Eiolog5cal S ta t ion .  The listening n o s i t i o n  17as on t h e  

beach. A s m a l l  meadow about 50 f e e t  a c r o s s  and bordered 

wi th  shrubs is j u s t  in l and  from t h e  beach. About a hmdred 

f e e t  e a s t  a l ~ t n ~  t h e  beach, the m i x ~ d  ?.kite Cedar and 

Trembling As~en (?o~u. lus  t r e ~ u l o % d e s )  t -pe  of noods cones 

down t o  t h e  shore. Zastnard the woods s r a d e s  l n t o  T.'~'hit~ 

Ceudar b o ~ ,  and a e s t ~ a r d  i n t o  Sugar fJa3le-Trembling &?en ; 
deciduous rroods. Across the bay w i t h i n  he=?ng d i s t a n c e  

i s  a smal l  cm-D, which adds h a b i t a t  from vihich 

b i r d  song can be heard.  

Hab i t a t  11 i s  a t  Granevine Point ,  about a mi le  nor%h 

of t h e  S t a t i o n  along t h e  x e s t  shore  of Ibq las  Ldre. The 

h f b i l i a t  i s  a narrow beach a b r u p t l y  backed up by decidu.ous 

Beech-Kaple -Large-toothed Asnen (Fo?~u lus  ? rmdiden ta ta )  - 
v:oocis. 'Illis ? lace  I-JZS v i s i t e d  only  once, as very  few 

s 7 e c i c s  of bf rds  could be hea rd  t h e r e  then.  

Ezabitat 1x1 Is a t  t k e  edge of  R e e s e t s  3oyy about a  n 5 l e  

<and a ha l f  south or' the E i o l o ~ i c a l  :tztiion. Zeese l s  Sop; 

i s  an extensive YiT?l';e Cedar boz ~ : ' i l l c I~  f s now r"a.irly dl -7  

. . a i s  o n .  ?Tear tile ecise o r  t nc  road  Cr19 I-wads fias 

been c l e a r e d  sornel-hat i n  t h e ' r e c s n t  pzs t  and i s  not*? t h i n  
-. 
;:kite Pine, S-ruce (?icc3a), m d  Yhite Cedar, v i t h  a few 



s c a t t e r e d  ground n l a n t s ,  s e v e r a l  b m s h  hea?s of lumberin2 

waste, and a number of s m a l l  Tre13blZn.g As=lsns aSout f o u r  

f e e t  high. Back from t 5 e  -c leared  p a r t  i s  i 'Mte  Cedar woods 4 
1 

fib a spri&line; of Red !C::a?l_e (:?cer rubrum), b i r c h  ( ~ e t u l a j ,  

and Trernbllng Aspen. There i s  ve ry  l i t t l e  grovnd cover. 

B a b i t a t  IV i s  a f a i r l y  f l z t ,  oTen, c u l t z v a t e d  g r a i n  

f i e l d ,  w i t h  s c a t t e r e d  groups of shrubs  and t r e e s  along the 

wl~ee l - t r ack  road  golno, by it. Birds  w i t h  a loud song could 

be hea rd  i n  t h e  coni ferous  and mixed v~oods beyond t h e  

f i e l d .  

E a 3 i t a t  V i s  t h e  'Bio logica l  S t a t i o n  cmrqus, along t h e  

sourn shore  of Douglas L&e. Vegetat ion h e r e  i s  l a r g e l y  

deciduous t r e e s  which border  t h e  g r a v e l  road  sg-rrou-rld 

t h e  cablns  a lons  t h e  road. 

I-T lrle c a r r y i n g  ou t  of  t h i s  s tudy i l~vol~:ed  s e v e r a l  ?rob- 

l e l n n s  i n  m?tliod. One v a s  t o  decide ~ r h e t h e r  each record  

vas ~eally %he f i r s t  ~;~or-nin% son?. y'.il~eye tile b i r d s  .;ere 

I-21om t o  be c l o s e  by, recop?s m e  assumed t o  be zood, b u t  

rjhere a  snec ies  rlbght have moved 5nto h e a r i n g  rmo;e a f t e r  

begilming t o  s h g ,  e s n c c i a l l y  l a t e  r ecords  o f  a s7ec ies  

n e r e  usu-ally considered t o  be i n  e r r o r .  Sach d z t a  a r e  i n -  

d i c a t e d  by En a s t e r i s k  on t h e  d a t z  s h e e t s .  



Sore othpvr problems i n  the  study mere with the neat'ner 

data. Temperature r--as tha t  recorded on the Biological 

S ta t ion  campus as the  minimum night  temera ture .  Since 

this temperature i s  rezched shor t ly  before sunrise, the  

record probably i s  very close t o  the temperatwe when ob- 

servations 'Jere taken. Euxidity was no t  cons ide~ed because 

of the d i f f i c u l t i e s  involved i n  recording it ,  An attempt 

r a s  made t o  get  l i g h t  in t ens i ty  readinss, but these were 

a f a i l u r e ,  as more than half of the  birds  had s t a r t ed  t o  

sing by t he  time the l i g h t  meter began t o  indicate l ight.  

A s  a s u b s t i t u t e  f o r  l i @ t  i n t e n s i t y  data recorded on the 

0 
saot ,  C iv i l  Drili,ght, be3iming Ehen the sun i s  6 below 

the horison, and time -of sunrise have been nlot ted along 

w i t h  the  time of song beginning. !Ceatk.er data are given 

i n  Table I V .  

Findfng the  exact time ?roved also t o  be a problem. 

The watch used t o  record mng be ,~ imino ;  time  as corrected 

t o  &stern Standard Time  by the radio v ~ i t h i n  Chree o r  

T o u r - d q s  of taking data. T'hou$~ there  may s t i l l  be e r rors  

of a ~ninute  o r  t iz~0 In the tigu-yes, t :~cse nrobablg 2re not 

s imi f i can t ,  because of the vayiance i n  t i n e  a snecies 

beg5ns t o  slng, 



Discussion 
\ 

It i s  usually assumed tha t  song bsginning indicates  

avakening t ~ e .  It Eay be. t rue  among the passerine birds  

tha t  vocalization comes very quickly z f t e r  ax~dcenbng. 

For -some birds, howevr-r, a c t i v i t y  Fay begin before son.%. 

G n  July 8, a nigh3hawk (C~ordeidss  minor 1 f l e w  close t o  me 

three times within f i v e  minutes (3:5~-3:55!, but %;as not 

heard u n t i l  3:57. Since other records during the s m e r  
i 

show the l a t e s t  nighthawlr beginning, t o  be 3 :ST, t h i s  obser- 

vation may not ind ica te  normal behabior. On several  

I occasions a gu l l  was seen f ly tng  ovey the lake before it 

was heard cal l ing.  

g l l z rd  (1930) bel ieves  t h a t  song does n o t . i n d i c a t e  

aw&:enin~ t ine,  because i n  s leep ?>osit;ion x i t h  tile hezd 

under the ming, b i rds  a re  not visual ly  arrare of c h a n p s  

i n  veak ear ly  morning l i g h t .  1% even found that Tn a 

cagsd canary, and a s t a r l b n ~  (~.folotkrus z t e r )  sl.ee73 vas - 
not disturbed a t  night  by the  br iya t  l l g h t  of a l a t e r n .  

IQ song does usual ly  b ~ d i c a t e  2s;-al.:eninq, xy r s c o ~ d s  

sho~.; only the time the  mele I--d:cs, si nce T n  t h i s  stuciy 

n3arly a l l  records a r e  of ac5ual song, r z the r  thm chiys. 

-- - .;l~en -L>e c a l l  of male and fernale i s  sbrnll?r, 1 do not h-ow 

v~hich bezzn f i r s t .  In Yne czse  of the Song Snarrow (1Ielo- - 
spiz? melodia), Kice (19!!-3) f inds  tha t  the  male Song Sparrow 



i s  3enera l ly  t h o u a t  t o  r i s e  e a r l i e r  than t h e  female. 

Row general  t h i s  r e l a t i onsh in  may be, 1 do not  know, 

Trvo crepuscular  b i r d s  en t e r  hy recorCis a l l  su-~nner, the  

~ ' I ~ ~ i a - ~ o o r - m i l l  (Ca~rimulgus vocif'erus) and t h e  Xi5hthavrlc. 

Table I11 and Chart I1 show t h e  times of song beginning 

and endrng, ~ n d  t h e  time during vhich t h e  b i rd s  were heard. . 
It iles been renor ted t o  me -that on a rnoon1ia-t night whip- 

9oor-1vTlls were s i n g k g  a t  2 : 0 0  A.Y., so  t h a t  under some 

conditions, a t  least, this b i r d  may be nocturnal  r a t h e r  than  

s t r i c t l y  crepu-scular. However, on severa l  occasions, I 

was i n  t h e  f i e l d  where I could hear  a b i r d  if it x-rere' 

singing wi th ln  q u i t e  a wide area, more than half an hour 

before a c a l l  y:as heard. Folloning the  f i rs t  recorded call, 

these b i r d s  usua l ly  sang f o r  severa l  n inutcs ,  tken  ~ a u s e d  

f o r  a while, and began c a l l i n g  again, !The I\Ji?hthawk begins 

a f t e r  the Ylhin-~oor-will and continues l a t e r ,  It s ings  

during a per iod of da~m overlanning the  Yih_i-o-mar-willt s 

period but  l a s t i n g  l g t e r .  The ??iyhthav?kls stop7ing t i m e s  

ssem t o  average very c lose  t o  s~j-nr ise  time, and as- ~14th 

sunzis.?, c=lc l a t e r  a s  the sil:?~,~er nrozressed. Tee 'i%Z:- 

??or-sill i s  pore consis tent  i n  i t s  s t o 9 ~ i n g  t i n e ,  and 

never sans 2.s l a t e  zs sum-ise. Terwerature see ix  t o  have 

ar e f f e c t  on the  day t o  day s t a r t t n g  and ston-ing of song, 

both bipds singLng e a ~ l i e r  on colder  moyninys. A t  lor.rer 



t e m ~ e r a t w e s  song a l s o  stopged e a r l i e r ,  e s ~ e c i a l l y  t h e  

Wighthawk's c a l l  which shows nuch more v a r i a t i o n  i n  s top-  

iw time than  does t h e  Ekip-~oor-will' s. - ITore d a t a  ~ ; o u l d  

5e  n e c e s s a y  t o  d i scover  whether c loudiness  ef f s c t s  s tart-  

i n g  t5me. r-om m y  Information, I think t h a t  temperature 
. . 

i n f l u s n c e s  these  b i r d s  IrroTe Tn t h e i r  s i n g i n s  than does 

cloudiness ,  though it does hanpen that on t h e  cloudy days 

when records  r e r e  nade, song b e g i ~ n l n g  a a s  l a t e r .  

One of  t h e  lrtain o b j e c t i v e s  of t h i s  s t u d y  vas  t o  d l s -  

cover  something about t h e  r e l a t i o n s 3 f p s  between song be- 

girming t imes of d i f f e r e n t  s p e c i e s  of b i r d s  i n  this area.  

I n  regard  t o  t h e  whole grou9 of b i r d s  recorded, it i s  i n t e r -  

e s t i n g  t o  note  t h a t  ?-bout mid-may b e t r ~ e e n  t h e  e z r l i e r  and 

l a t e r  records  of each 1:lorning t h e r e  i s  a t ime when very 

re17 bblrds begin t o  s ing .  Towards t h e  beginning o f  t h e  

summer t h i s  time came between 4:00 and !i:10, beco:n,ing l a t e r  

dur ing  t h e  sux ;e r  a t  zbout t h e  s r a e  r ~ t e  w11ich sum-ise 

and tT.6.1i$it s t 2 r t i n g  timns changed. Chart  I s??o~:s t h i s  

Dause i n  sprig beginnin? a t  ~.bou-t t h e  ~ i d d l e  of t h e  l e f t +  

M. half '  of t'ile pay??. It a l s o  she;.-s t h a t  on t h e  lgst 

seveE c!2;;c-s, (July 12-21 1, i-hcn 1-lost of t h e  6ata r-rere r e -  

corded zt ~ e e s e ' s  505, t h e r e  does no t  seen  t o  be a nause 

l i k e  t h a t  i n  t h e  e a r l i e r  records  f r o m  o t h e r  h a b i t a t s .  

Ins tead  t h e r e  i s  a less  wide range of s t a r t i n g  t i m e s  of 



the various singers on one day, aqd most of the snecies 

begin a t  about t h i s  time, F e r h a ~ s  t h i s  i s  uar t ly  because 

different  speCies are  found I n  the  bog habi ta t ,  It may 

also be due t o  change i n  s t a r t i n g  time of some b i rds  l a t e r  

i n  the s m - e r .  Allard' (1939) says t h a t  the widest divergence 

i n  song b e g i m i n ~  t i v e s  of various s3ecies i s  near the 

smner so ls t ice .  Towards the end of tAe s m e r  there  i s  

a r a ~ i d  c los ins  i n  t o ~ f e r d s  the  time o' smwise. - 

Another in t e res t ing  ?eneralieation vhich becomes evi- 

dent from kmt I i s  tha t  many birds  resvond t o  environ- 

mental conditions i n  the same say from day t o  day. For 

exan?le: on July 1 the Least q y c ~ t c h e r  (%r)idonax minirinrs), 

Scarlet  Tanager (Eranqa  olivacEa) , Red-eyed Vireo (Vireo 

ol-ivaceus), and others began t o  s i n s  late-i. than they imd 

on June 30, It i s  -the external  conditions ac.ti115 i n  the 

same aP-g uTon the p l ~ y s i o l o , g  of these b5rds which cause 

L A e  v a r i a t i o l ? ~  i n  song berr;Lmn_inq t ine ,  It seems strange, 

then, t h a t  the sane environxlental conditions (those of 

one morning) cause the bir6.s of tke e a r l i e r  and l a t e r  

bs ,~ inqin< .yrnuns descz3ibefi above t o  1-eact qui te  cons5stent- 

one Y r O U D  s t a r t i n ?  e a r l i e r  ---h?n the 0:;her s t s ~ t s  l h t e r ,  

>ere a?e sane b i rds  i n  each qrouq such as the  Oriole ( Ic te rus  

,mlbula) and  the  Tree Swollo~v (Irido-.lrocne bicolor)  i n  the  

l a t e r  groun, which react  as thov,?L;:~ i n  the 0370sTte group, 

but the  ten- 



dency kfbrbirds of each group 3% t o  r e a c t  together ,+the 

tno groups t o  r e a c t  op?ositely t o  cbmges i n  t he  ex t e rna l  

enviroment.  This does not  seem t o  be r e l a t e d  t o  t h e  
of drfT.ercnt bids 

mar t o  be 
' 

l i g h t  i n t e n s i t y  i n  t h e  hab i t a t4nor  does i t  a p p ~  

a family c h a r a c t e r i s t i c  t o  res-ond i n  a c e r t z i n  r~ey. I 

cannot ex?lain it a t  ?resent .  

Ehe f a c t o r s  of t h e  ex te rna l  environment mhich m i z h t  

cause v a r i a t i o n  i n  song beginning time a re  nunel-ous. 

Tecperature, cloud cover, moonlight, wind, and atmos?heric 

Tressure were recorded, i n  the  hope t h a t  one o r  more f i g h t  

be r e l a t e d  t o  sons beginning time. pressure does not  aP?ear 

t o  be r e l a t e d  t o  day t o  day va r i a t i ons  i n  song be,sinning 

time. Bor does moonlizl~t  seem t o  have e f fec t sd  t he  b i r d s  

f o r  yri.,i~h I hzve data,  but I do not  hsve recorss  f o r  t h e  

-- ..p . r: .m?-noor-~~ill  and i.Sishtha~.llc OE moonli$=llt n o ~ n i n z s .  YJri,$~t 

(1913) says t h a t  some of the  e a r l i e r  b i r d s  vfiich mizht have 

been ef'f3cted by n o o n l i ~ h t  s t a r t e d  e ~ r ' _ i e r  vhen the  noon 

7 - .  . wzs br i~11t ;  o the r s  were not  influenced. \:lnd r a s  only once 

s u f f i c i e n t  t o  be no t iceab le ;  more Cata n i y i ~ t  shovr t h a t  it 
(>itcc. .!9<3) 

J - ? ,  hns seine eff'ect. Ale:>:;_an<er. (14 '31 s t ~ t 9 s   at vrizld has a 

distu-rbing . ? f fec t  on bird actbvity,  song being l a t e r  when 

L bhe wind i s  s t r o n ~ .  This n2-y be t r u e  f o r  some b i rds ,  but  

i n  my ~ e c o r d s ,  biiads have never a l l  rep-c+ed t o  a  c'llmge 

by res7>onse i n  tile same d i r e c t i o ~ ,  C ~ ~ r e l a t i o n s  with tern- 



pera tu re  and cloud.cover  seem t o  be more s i s n i f i c a n t ,  

though sometim%s such c o r r e l a t i o n  seems f a l s e .  On t h r e e  
' 

mornings, June 24, 30, and J u l y  5, s i n z i n g  was g e n e r a l l y  

l a t e r  i n  t h e  l a t e r  grou?, and e a r l i e r  i n  t h e  e a r l i e r  ,sroug- 

TTlo of  t h e s e  mornings were cloudy, which vrould seem t o  

c o r r e l a t e  cloudyness with l a t e r  s i n ~ i n g ,  bu t  t h e  t h i r d ,  

June 30, v:as c l e a r .  Temperature does n o t  seem t o  e q l a E n  

t h e s e  changes e i t h e r .  About h a l f  of t h e  d a t a  f o r  June 30 
I 

mere talcen i n  t h e  c u l t i v a t e d  f i e l d  h a b i t a t ,  b u t  t h i s  d i f -  

f e r e n t  loc&kion does n d t  seem t o  have been respons ib le  f o r  

t h e  s h i f t  i n  time o f  s o w  begi~xZn,a, f o r  r h e r e  two records  

for  t h e  same s p e c i e s  a r e  ava i lbb le  f o r  t h a t  day, one talcen 

i n  t h e  f i e l d  and one i n  Camp, t h e  f z e l d  t ime i s  e a r l r e r  

about as o f t e n  as it i s  l a t e r  t'nm- t h e  o the r .  " o ~ s i b l g  

humidity, v~h ich  i s  r e l a t e d  t o  c loudiness  an6 temnerature,  

i z a  be more d i r e c t l y  r e snons tb le  +'or t h e  v m ' i a t i o n s  rrom 

day t o  day. If th i s  i s  t h e  case, ~ a r t i a l  c o r r e l a t i o n  with 

cloudiness  and te?r_-?erat.ure may be valid.. I h ~ v e  n o t  found 

any l i t e r a t u r e  d e a l l n g  i=rith humic!ity as a  f a c t o r  i n  day 

t o  d a ~  v a T i a t i o n  i n . t i m e  of f i r s t  v o c a l i z a t i o n  of b i r d s .  

Sevel-kl Tnves t iga to r s  r e q o r t  n r o b . ~ b l e  relat ionsbi l r ,  I-tek~~ven 

day t o  day song bee inning  time and t s z ~ e r a t u r e  o r  c loudi -  

ness.  Ksndet-qh (1934) sq7s : "Cloudy vea the r ,  s fnce  it 

-An e r ~ e c t s  t e w e r a t u r e  by Loi?:~ring it ,  i s  favorab le  t o  song. 

( ~ z i i n d e r s  13291." I n  t h e  case of' Zat2, t h e  s r f e c t  o f  



cloudinr-s s was probably not through t e m ~ n r a t u r e  as "%+era- 

- - as t e m ~ e r a t u r e  mas almost m nstant.  Tr igh t  (1913) 

a l so  i nd i ca t e s  a b e l i e f  t h a t  temperature i s  an important 

fac tor ,  f o r  he  says t h a t  on \?arm cloudy mornings b i r d s  

begin t o  s i n g  e a r l i e r  than on cold cloudy morninqs. 

Xendeigh (1934) r e 3 o r t s  t h a t  Lutp (1913) found a house 

wren i n  ?.mama which during 24. mornings began t o  sing'  a t  

nearly t h e  same time, sli%l;i?tly e a r l i e r  if mornrngs vfere 

e spec i a l l y  b r igh t ,  and l a t e r  if cloudy, althoup-h never 

varying more than 15 m i ~ u t e s .  From the  i n 3 0 m a t i o n  given, 

the re  i s  no way t o  t e l l  whether t h i s  change i n  time mas 

due d i r e c t l y  t o  t h e  l i g h t  conditions o r  was due t o  a chzmgn 

i n  t emnperature acconlpanying the  change i n  cloud cover. 

I n  a l l  p robab i l i t y  t h e r e  a r e  severa l  f a c t o r s  which ape - 

res7onsible f o r  day t o  d ~ y  va r i a t i on  i n  song beginning 

time. Eowever, I th ink  t h a t  t he  number of f a c t o r s  i s  not  

large ,  because so many b i rds  resnond simila-rly.  This 

~ o u l d  be l e s s  l i k e l y  i f  many imnortant s t l ?u . la t lng  f a c t o r s  

nere resnonsible  f o r  Tni t i a t ion  of mornin? s m g  i n  b i rds .  

n ~ r o u &  tile sul:nn2r, =me t e n d e ~ c i e s  i n  t he  cllanze of 

time a  spec2es begins t o  s ing are  not iceable ,  (though i n  

most exes da ta  a re  insuff'icien$. The ovenbird i s  t he  

T : I O S ~  s t r ikizlg e x m ~ l e .  mart I shovrs t h a t  tlie b i r d  i s  

n ~ a i r l y  1-egular Sn time of song begrnnin.3, but  t h a t  l a t e r  

Pn the  s1i3:mer song gradually begins l a t e r .  It i s  y o -  



beblgr not a matter  of s l i @ t l y  d i f fe rent  habi ta t  (records 

are from near the  bog during the l a s t  na r t  of the t h e ) ,  

Fecause even i n  t h e  bog habi ta t  t h e - t r e n d  continues. The 

Robin, (Turdus m i q r a t o ~ i u s ) ,  '?wood. Thm~sh (Hylocichla m s t e l i n a ]  

Red-eyed Vireo, and t o  some extent, the  Rinsbird ( ~ ; g r h u ~  

tp?mkus),  also-show a tendency t o  b e ~ i n  sinying l a t e r  as  

summer progresses. The No~therrr Yellow-tli~oat (Geoth1;gnis 

t r i chas )  and Cuckoo ( ~ o c c ~ i u s )  seem, from the data available, 

t o  show the opposite tendency, thoush t h i s  may be due t o  

records of sons a f t e r  the  beginning time, e a r l i e r  i n  the  

s~mtner. The most obvious guess as t o  the  cause of l a t e r  

song beginning a s  the  sumner nrogresses i s  the change i n  

l i s h t  intensity,viihich i s  indicated on the chmt by the 

beginning of tv~irilisht l i ne ,  In  t 3 ~  cEse of t3e Vireo and 

thrushes t h i s  may be t h s  cailse, but the  chacp,e i s  too ra-2d 

i n  the Ovenblrd t o  be a s 5 ~ n l e  cor re la t ion  vrlth l l$~t .  

Ferha~s  here it i s  re la ted  more t o  sta3e of the  nest ing 

cycle, I \ l lard (1930) i s  concerned mainly ~ 5 t h  the geasonal 

ra ther  than the  day t o  day c h a ~ ~ e s  i n  time of morning song 

begimins, I-Ie Zeels tha t  l i q h t  i s  the  most in-ort=?.nt f a c t o r  

effecttng time of song bez%~_n_iny, but t l ~ n t  the s t a t e  of re -  

~ r o d ~ c t i v e  a c t i v i t y  makes a blr6  sens i t ive  t o  meeker l i g h t  

during t!:e nes t ing  seasoE t'2a.n a t  o ther  timcs of the  year. 

The extent of t h i s  cl~ange l n  sensa t i s&ty  i s  probably d i f -  

ferent  i n  d i f f e r e n t  birds,  e-,-d accounts ?or the Ovenblrd 

su-ddenly bo.~inning a t  l a t e r  e ~ d  l a t e r  t i n z s  t,ov;ards thqknd 



14 

of the  summer, gone binds whose t ines  of beginning bore 

the  same rela t ionship t o  the time of s m r i s e  a t  the end of 

t h i s  study which they did a t  the beginning may not have 

f in ished  reproductive ac t iv i ty ,  

A s  a  matter of cur iosi ty ,  I have g r a p e e d  the  average 

time of song beginning f o r  f d l i e s  of b i r d s ,  Chart I V  

and Table 11, Tne r e s u l t s  a re  nzot s igni f icant ,  f o r  i n  

m a n y  cases but one species represents the  family, arid i n  

some cases only one record f o r  tha t  species w a s  teken. . 
A s  m i g h t  be expected, the re  i s  no re la t ionship  between 

phylogenetic posi t ion son3 beginning t ine .  C?lr.rtIII 

shows the  wide range i n  song beginning times nFthin a 

family, a s i tua t ion  which shons again t h a t  the  family aver- 

ages a re  not of value. It must be remembered here tha t  

soMe of , these granhs are  based on oEe record. I f  moi-e 

data vere  available, it might be found t h a t  the one record 

did not represent the  normal beginning time. 

There seems, as Allard (1930) saTs, t o  be a gradation 

-- 
of  l i g l ~ t  anrreciat ion by various snecies, LIe believes 

that the  in tens i ty  of li2h-L of the v i s i b l e  9 ecbrui. oper- 

a tes  i n  the  visual  orgaizatFon of the b i rd  t o  c m s e  Z t  

t o  b e g b  t o  sing a-t the  t%ne f o r  r;hich i t s  d ~ y s i o l o g i c a l  

aechxeism i s  set .  This r e s u l t s  i n  the  f a i r l y  regular  or- 

der i n  which bird s?ec?es bsn,in t o  sing, E. l.:i. T:rL&t 

(1912 =d 1913) l i s t s  the b l rds  *"or 17I1ich he hzs records 



i n  t h e  o rde r  of t h e i r  song beginning. Cowarfng my list 

a s  given i n  Table I w i t h  Firight's l i s t ,  I f i n d  t h a t  my 

averazes, where t h e r e  a r e  over  f i v e  record-s, vary from h i s ,  

some being e a r l i e r ,  o t h e r s  l a t e r ,  and d i r f e r i n g  widely i n  

some ceses. (C have inc luded  d a t a  where t h e r e  a r e  l e s s  t h a n  

f i v e  observat ions  o n l y  as an ind-icat ion o f  g o s s i b l e  n o s i t i o n  

i n  t h e  order  of morning song beginning, r e a l i z i n g  f u l l y  t h a t  

where one o r  a f e n  obse rva t ions  have been made, t h e  p o s i t i o n  

given t h e  b i r d  nay w e l l  be  i n  error . )  D e n  w i t h  an equal  
a 

number of observat ions ,  where t h e r e  i s  a seemingly, s u f f i c i e n t  

mount  of informat ion  t o  e s t a b l i s h  a f a i r l y  accUz?ate s t a r t i n g  

t h e ,  t h e r e  i s  o f t e n  a'-rv5.de variance,  Tne d i f f e r e n c e  may 

be due t o  d i f f e r e n t  habitat and e c o s u r e  of  r o o s t i n g  s i t e s  

i n  t h e  two s t u d i e s .  A l l a r d  (1930) sa;~s t h a t  averages over  

d i f f e r e n t  per iods  of t i x e  vary,  and f e e l s  t h a t  t h i s  i s  t h e  

reason f o r  t h e  v a r i a n c e  i n  d a t a  of i ' i r iz l~t  (1912 znd 1913) 

and Allen (1913). '<:%ether a snec ies  had bequn t o  cflange 

i t s  r e a c t i o n  t o  low li&t i n t e n s i t i e s  with t h e  s t a y e  of  

reproduct ive  cyc le  would c e r t a i n l y  e f f e c t  t h e  r e l a t i o n  t o  

o the r  s ~ e c i e s  i n  t i le o r d e r  of 'son? %eg21~12ng. *-is ~ r z y  

a c c o ~ n t  fop  solne of t h e  d i s a ~ r e e n e n t  of' t h i s  s tudy y~.:.ith t h e  

y b l i s h e d  ~ ~ o r l c  I n  r e g a r d  t o  o r d e ~  of son? bezinn_inz. 

I n  tno  cases ,  I vrould sur;yest a ch,m%e i n  t h e  o r d e r  of  

- - 
:'.'rigi~t 1 s l i s t i n g  i711e1-e h e  h a s  f ev ~ S s e r v a t i o ~ s .  I-y f i v e  

o b s e r v a t i o ~ ~ s  of  the. ':;inter !:'ren (?roqlodptss  trorr;lodytes) 



were a t  very close range, and averazed 1;-2 minutes before 
- 

sunrise,  with three between 4:2O and 1+:22, Wright f inds  

the  average t i n e  t o  be 25 minutes before sunrise. I mould 

c. 
- v l  place the \'!inter Yren between the Chestnut-sided 

Ylarbler (gendroica pensy1vanica)and t h o  Bluebird ( ~ i a l i a  

s i a l i s )  on h i s  l i s t ,  about rn%Ivay i n  the  l i s t ,  Gn the  

bas i s  of 18 records of the  Belted K i ~ ~ ~ I " ~ s l ? e r  (~?egaceryle 

alcyon), I would place It e a r l i e r  i n  the l i s t  also.  I f ind  

i t s  average s t a r t i n g  time t o  be 28 minutes before sunrise, 

rrith several records between 4 : 2 0  and 4:35, I vould put 

the  Kingfisher near the  Slack-throated Green ?.-?arbler  en- - 
droica virens) on hSs l i s t ,  about one t h i r d  of the way 

from the  bottom of the list, instead of i t s  ?resent posi t ion 

a t  t170 minutes a f t e r  suniiise, Allen (1913) thir3.r~ tha t  the  

Kingbird w - t i - 9  *-r,rmw+ should be ?laced very ear ly  

i n  the  l i s t ,  LIy observations, t h o u ~ h  also seven i n  nufiber, 

as are  TsTri5hts, supnort t h i s  susgestion of chanse, and nut 

L / --. 
 he KingbZrd 02 rcinutes b e f o ~ e  sunrise; ..ri*~t (1913) f inds  

it t o  be 51 m2n11-tes before. I believe t h a t  the  Ringbird 

should be just before the  Rob53 i n  T'riqllt's l i s t .  

PI-012 my observations, I czn -not ayres r;;ith A?_len (1?13) 

=d lTice (19L~3) i n  g i v i ~ g  t'se Sons S ~ a r r o v ' s  mornTn-.: son2 

be~ in r - ins  as lake as  3!! m i ~ u t z s  bef'ol-e surr ise .  ?he Song 

Sparrow vrhicil I recorded averascd bey,inmins of son3 a t  68 
\ 

r~ inu tes  befope sunrise. Vsually c l ~ i p ~ i n g  or  sons contirru-ed 



S t e r  it s t a r t ed ,  making it seem nore l i k e  a ~ o r n i n g  tiiar_ 

l ike  a nipat  song, '.-!right and Allard (Nice 19!;3) believe 

t h i s  si~ging t o  be a morning s o ~ g .  I mus t  a l so  disagree 

s i t h  Allen $1913) i n  h i s  susgestion tha t  the Tree Smollow 

- WQCW bke%e&- belongs m o ~ g  the  very e e r l i e s t  

si_ngers, I f i n d  e a t  it begins singing about 35 minutes 

before smrrise. C e r l ~ a ~ s  the varicmce i s  due t o  date of 

observations, as  several  of Allen's abservations nere made 

i n  the l a s t  pa r t  of Yay, while d n e  were mzde i n  l a t e  June. 

Allen (1913) suggests fu r the r  tha t  the  Clipaing Sparrow 

( S ~ i z e l l a  g a s s e r h a )  belongs below the Robin i n  the l i s t .  

1.3 observations agree with t h i s  fo r  ~y Chin-~ing Sparrow 

averages begiming song 50 minutes before sunrise,  while 

the Eiobing averaees 60 =%nut-es before sufiri-se, 

?:y records include several  s3ecies not recorded by 

',;'right (1913) o r  Allen (1913). These a.re : !.':?lie-noor-will 

Snotted S z n d ~ i 7 e r  (-4ctlt  i s  nacular ia)  , :Iournizl~ Dove 

- trich2-s), %rnle  ?:artin ("rozne subis ) ,  Crested Flycr,tc'ner 

(I:;yiarcl~~s c r i n i t u s  ) , Elue Jay (Cyazocitta crist?:tc),  

Baltimore Oriole ( Ic te rus  ~ a l b u l r i )  I!y Jrat a arrd zverazes 

for  these b i rds  are given i n  Tab l e  I. 

it has been lnentioned t h a t  the  Song S ~ a r r o n  may sing 

a t  nicht.  'Y.llile ~.'i.?-ll';ing t o  ny l i s t en ing  ! 7 0 2 ~ t  a t  IToytll 



F i s h t a i l  Bay, I found t h a t  q u i t e  o f t en ,  i f  nea r  t h e  shore; 

I d i s t u r b e d  a Spot ted  Sandpiper wMch gave a few c a l l s ,  

2nd then  quieEed down again, ,4>parently tbe Spot ted  Sand- 

p ipe r  i s  more e a s i l y  d i s tu rbed  t h a n  o t h e r  b i r d s ,  zn d may 

a l s o  c a l l  a t  night. Other b i r d s  were no t  d i s t u r b e d  by ' 

my walking by. 

1. L i s t e n i n g  p o s i t i o n s  vrere l o c a t e d  n e a r  enough t o  - the  . 

fol lowing k l n d s  of h a b i t a t  so  t h a t  b i r d s  l i v i n g  i n  t h e s e  

h z b l t a t s  could  be heard:  bog; asoens, hard:?oods, f i e l d s ,  

neadov!, and shore.  

2. Data on b i r d s  r e g u l a r l y  sznging c l o s e  by i s  cons idered  

t o  be good; r ecords  of more distcant song have been d iscarded 

when t h e y  d i f f e r  widely from o t h e r  f'igu-res f o r  t h e  same species .  

3. Tem~era-t;u.~es,  pressure ,  pad n r e c i ~ i t a t i o n  were recorded 

on t h e  B i o l o g i c a l  S t a t i o n  cmlsus; s ~ z n r f s e  m d  tiv-iligilt d a t a  

a re  from a U.S. Fea the r  S t a t i o n ;  o t h e r  . n e a t h e r  n o t e s  a e r e  

taken a t  the l i s t e n i n 3  ?lace.  T h e  i s  3ST. 

!r. Some b-trds, such zs  t h e  ITightliax;r!c 2nd qu-11, mag become 

z c t i v e  i n  t h e  mornins before  tTie-y c a l l .  

vMch o v e r l a ~  each b&her, t h e  l . h i a - ~ o o r - n i l 1  be i r r j  t h e  



e a r l i e r  and more regular  of t h e  two, and both apparently 

be ins  e f f ec t ed  by t e n ~ e r a t u r e  i n  t h e i r  time of beginning 

t o  vocalize.  

6. Records of song beginning betmeen June 21: and Ju ly  7 

show a pause dwing the  mornins t w i l i g h t  w h e n  very fern 

b i rd s  begin t o  sing, about ha l f  beginning before, and half  

a f t e r  it. This pause comes about k:00-4:15 e a r l i e r  i n  t he  

s m e r  and a s  t h e  summer Drogresses, grows l z t e r  a t  about 

t he  same r a t e  t h a t  t ke  besinning of C iv i l  T w i l i g h t  changes. 

7. The pause i n  song beginning not iced dwing the  first 

pa r t  of t h e  s u m e r  does not  &ow un i n  t he  records obtained 
- 

a t  Reesefs  Eog. 

8. Zxternal  environmental condit ions deem t o  be t h e  stimulus 

causing day t o  day va r i a t i ons  i n  the  time a species of' b i rd  

begins t o  song, but  they aoparently e f f e c t  t he  grou-p of 

b i rds  beginnins t o  sirs e a r l i e r  d i f f e r e n t l y  from these  be- 

ginning l a t e r ,  ?or they r e s ~ o n d  o r r o s l t e l g  i n  t he  time of 

sons beginnin2 under t he  same conditions. 

9s :^,tmosnher&c nressure, ~ ~ i l z d ,  .md moonliyl~t are not,  from 

these datz ,  obviously co r r e l a t ed  v:ith time of b i r d  song 

beginning; t e x ~ e r a t u r e  ?grj clo~ld-pess, m d  n e r l i a ~ s  hunid i ty  

,are more c lo se ly  r e l a t ed  t o  solig betginning time. 

10. The Ovenbird, Robin, !'.'ood Thrush, =d Red-eyed Vireo 

begin t o  s ing  l a t e r  as  t he  simmer qrogresses;  d a t a  f o r  t he  



Torthern Yellowthroat and Cuckcoo m4c eg them seem t o  s ing  

e a r l i e r  l a t e r  on i n  the  sumner; f o r  most b i rds ,  sufficient 
$D ddermipe 3uCti a S ~ n & n c  
da ta i i s  n o t  available. 

11, Within a b i r d  family t h e r e  i s  wide va r i a t i on  i n  t he  

t i n e  d i f f e r e n t  gecies  b e ~ i n  t o  sing. en t he  morni'llg, so 

t h a t  family averzges a re  probably only of cure i ty  value. 

12. Resul ts  of this inves t iga t ion  agree and disagree w i t h  

t h e  r e s u l t s  of s i m i l a r  s t u d i e s  by -:!right (1913) _and Allen 

(1913), on the  o rder  i n  which d i f f e r e n t  specles of b i r d s  

begin t o  s i n g  i n  t he  morning. The disagreement is  not  

only nhere l i t t l e  d a t a  n-as avai lable ,  but a l so  where a 

nmber  of records a r e  on hand. Zabi ta t  and exnosure of 

roost lng glaces ,  a s  c e l l  a s  3ar iod of observation from 

~vhich averzges were talken, m z y  sccount f o r  the  l a t t e r  

df sagreement. I,$ records inclu-de nine sqecies not l i s t e d  

by Tirigi~t (1913). 

13. Spotted S=ldpi?ers seem -Lo b5 more eas i ly  dis turbed 

a t  n i@t  trim do o the r  b i r d s  of t h i s  area,  and give severa l  

c a l l s  i- hen disturbed,  
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