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Introduction 

T h i s  etudy of the l i f e  hietory of the Red-eyed Vlreo, 

Vireo olivaseue (~ innaeuu)  w a s  oonducted at the Univereity of 

Miehigan Biological  S ta t ion  ei tuated on Douglas Lake, 

Cheboygan County, Michigan, The f i e l d  inveetigatione 

were begun during the summer of 1947, June 25 t o  Auguet 

16, and were continued i n  greater  d e t a i l  i n  1949, June 1 7  

t o  August 16. Three occupied neete and one uncompleted 

neat were located i n  1947, and nine occupied, two 

uncompleted and four de aerted o r  deetroyed neete were 

found i n  1949, A eumarp of the e t a t i s t i c e  from these 1 9  

neete i s  oompiled i n  Table I ,  Detailed da ta  were obtained 

da i ly  from e igh t  of the 19 nests,  s i x  of which were 

cloeely observed from tower blinds . The information thue 

obtained w a s  supplemented by a review of the l i t e r a t u r e  

on the fm, i ly  Vireonidae which wae m~de at Carleton C o l l e p ,  

Northfield, Minnesota, February 2 t o  May 31, 1948, 

The etudy of neat building a c t i v i t l e e  w a s  made from 

a ground blind,  consis t ing of a metal franework covered by 

olive-drab canvas, place& 18 f e e t  from the nest ing s i t e s .  

Obeervatione were f a c i l i t a t e d  by the use of 7 X 35 

millilceter Bausch and Lomb binoculars, The majority of 



neete were built within e igh t  f e e t  of the ground 00 t 

by standing on s ohair  the observer could reseh the  

purpoeee of oloseLy inepeet ing t h e i r  s t ruc ture  

t h e i r  contents, However, oeveral nestr  were looafs  

between nine and 27 f e e t  from the ground. A t  such nea 

da i ly  rectorda were made with the a id  of an adjustable 

mirror fastened t o  8 bamboo pole which could be exte 

by adding eectione. The a c t i v i t i e e  of the Vireos dur i  

egg-laying, incubation, brooding and feeding were el0 

observed from sturdy wooden t o m r  blind0 plaoea an ave 

of four f e e t  from the neete,  Beet observation8 from 

blinds to ta l ed  48 hours I n  1947 and 88 hours i n  1949, In 

addition, i n  1949, approximately 32 hours were e p n %  

measuring eggs, weighing young, and studying t e r r i t o r y  and 

the a c t i v i t i e s  of the Vireoe away from the a c t u a l  ne 

s i t e s ,  

f am deeply indebted t o  D r ,  Olin Sewall Pe t t ing i  

Jr. of the University of Michigan B l o ~ o g i c a l  S ta t ion  an 

Carleton College f o r  the valuable guidsnce he gave me 

during the couree of t h i s  study and f o r  h i s  he lpfu l  

sugge st ions and advice i n  the preparation of the manusckipt , 

I aleo g ra te fu l ly  acknowledge h i s  generoeity i n  allowing 

me the use of h i s  exce l len t  l ib ra ry  of orni thologickl  

l i t e r a t u r e ,  
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reburnlngs, the region today supports exteneive areas 

do~ ina t ed  by aspens, These aepen aeeociationr represent 

atsge8 i n  the development of the climax ~ e g e t a t i o n  and 

are being Invaded by plnee and hardnoode t o  varying degrees, 

depending upon the data of the last f i r e  in -the particular 

area. 

The characterietiu deciduoue treee 0 

habitat of Vireo ollvaceue i n  the order of t h e i r  relat ive 

abundance were Large-toothed Aepen (POPU~UIB arandldentata) , 
Quaking Aspen (2. t remloidee) ,  Red Maple mbm), "' 

Paper Birch ( ~ e  t u l a  p a ~ ~ r i f e r s ) ,  Beech (ram8 prandif o l i a ) ,  

Red Oak (Quercua borealis) ,  Red Ash (~rax inue  ~ n n s y l v a n l c a ) ,  

and Baamood ( ~ i l s a  americana) . In  addition, - I  two- conlfe re, 

the  White Pine (Pinus etrobu*) and the Rsd Pine ( ~ i z ~ e e i n o s a )  

occurred commonly throughout the deciduous area. 

The forest  f loor  wae largely open, although aoattereh 



areas  mpported a thick growth of euch shrubs a0 Round- 
# .  

~eaveq nopood (cornus circ%nata),  ~ied-orier Dogwood L 

-- (2. ~ t o l o n i f e r a )  and June-tarry (Amelanchior canadensir). 

The Bracken-fern (P te r i e  sau i l ina)  and the following 

e rieacsoue plant  e: Wintergreen ( ~ a u l t h e r l a  ~rocumbene ), 

~earbes iy  (Arotosta~hvlos  -- Uva-Or81 ), Huckleberry 

(~aylussaels baccata) and Low Black Blueberry (~acclnium 

penneylvanlcum) formed the more common asd more uniforvlly 

d is t r ibuted  ground vegetation, 

The f o r e s t  floor had a leafy cover, Several trails 

through the area were kept cleared, and f a l l e n  timber 

and dead t reee  were removed from the f o r e s t ,  Photographs 

taken i n  1949 show the habi ta t s  of Bests 9 and 11 (plate 1, 

Figs, 1 and 2). 

The area around Douglas Lske i s  located i n  a region 

of moderate temperature an8 r a in fa l l .  The growing seaeon 

f o r  vegetation an8 the mating and breeding seasons f o r  

animals ranges over a three t o  four month period. 

During the breeding. eeaeone of 1947 and 1949, the Red- 

eyed Vireo was one of the more common b i rds  of the 

developmental fo res t e  of ~ i x e d  deciduous and coniferoue 

vegetation which surrounded the Biological S ta t ion  and by 

far the most frequent member of the family Vireonidae, 

Ths breeding avifauna of th i e  area s l eo  included the Oven- 

b i r d  (Seiuru8 aurooapil lue),  American Refietart (setopha- 

r u t l c i l l a ) ,  Robin (Turdus migratorius), Cedar Waxwing 



( ~ o m b g c ~ l l s  ~ e d r o m ) ,  bas t  Flyoatchar fl pi do^^ minbu~) 

( ~ o l o t h r u s  ater 1, Eastern Klngblrd 

Bighthawk (Chordellee =inor), Whlp-poor-rl 

vociferus ), Bong Bparror (~lelosplza 

( ~ y l o c i c h l s  au t t a t a ) ,  Baltimore Oriole 

Scarlet Tanager (Piranas olivacea), Easte 

phoebe ), Wood Pewee (Contowe vise 

Chickadee [pa-8 s t r i c a p l l l u s ) ,  Myrtle 1 

c oronata) , Yellow-billed Cuckoo (Coccaue 

Crested Flycatcher ( ~ y i a r c h u e  c r i n i  

( ~ y a n o c i t  ta o r i s t a t a ) ,  Crow (~orvue brachyrhyncho~) 

Ruffed Orouee (Bonasa urnbellus). 

The l a rge r  mammal s  which inhsbited the woods 

l t  riped Ground Squirrel  ( ~ i t e l l u e  tridecemlinestus 

Eastern Chipmunk ( ~ a m l a e  s t r i a tue ) ,  Red Squir  

hudsonicue ) , Gray and Black Squirre 1s ( lc iurus  

Borthern Flying Squirrel  (~laucomye sabrinus ), Wood 

(~armota  monax), Striped Skunk ( ~ e p h i t i s  mephitie) 

Racoon (~rocvon l o t o r ) ,  
% - 

The r e p t i l e s  found commonly in the region were the 

Mi lk  Snake (lampropelt i e t riangulum ) , Ribbon Snake 

(~hamnophla saur i tue)  and Garter Snake (~hamnophl s s i r t a l i e )  . 



Terri tory 

Aocording t o  Barrows (1913:565), the Rsd-epd V l r e o ~  
I' -. - 

ar r ive  i n  the' eoutheltn parts af froner Yiohlgsn around *he 

f i r u t  of May ( ~ p r i l  a8 t o  Yay 7 i n  Detroit), snd maah the 

northern regions of the  state tmo o r  three m e h e  l a t e r .  

Eggs may be found i n  the first neete of t h e  aeaeon a0 early 

a8 May 20, A t  the time of m y  a r r i v a l  at  the Biologioal 

Station,  June 21, 1947 and June 16, 1949, the Vireos had 

eetabliehed t e r r i t o r i e e ,  the psirm were and the 1 

a c t i v i t i e s  at the first nes ts  of the  eeaeo begun* , 

Therefore, the behavior of the males duriAg -territorial 

establiehment, and the a c t i v i t i e s  of both eexee during 

courtship and mating were not observed. Since the boundaries 

had previously been eetabliehed, no aotive interapeoif io  

olaehee i n  defense of the t e r r i t o r i e e  on the part of e i t h e r  S- - 

sex was noted. Nevertheless, that t e r r i t o r i a l  re la t ionehi  

exieted between the various pa i re  of Red-eyed Vireos w a s  

made apparent by the vigoroue singing of the malee through 

out the summer, ae well  as by the i so la t ion  of the paire.  

The Vireos did not range widely throughout the wooaa but 

l imited t h e i r  a c t i v i t i e s  t o  r ee t r i c t ed  areae within whioh 

they could be seen o r  heard at any time of the  day, 

The s i ze  of these t e r r i t o r l e ~  wa8 determine9 fol loeing 

the method of Kendeigh (1944)~ Looat lone where singing of 

the males, and f l igh t0  and feeding a c t i v i t i e s  of both 

sexes occurred were marked on rough maps of the region. 

These obeervatione were f a c i l i t a t e d  by the mslee ' habit 



of singing s o f t l y  ae they searched f o r  food among the t reer ,  -5 i 

and by t h e i r  cuetom of es tabl ishing favor i t e  p e ~ c M s  from ".;. 
" 3 

which they coneietent ly  sang. Each bml@ had eevesal of 
.j 

these singing perches within his t e r r i t o r y .  For the lnoet 

par t ,  they were looated i n  aspen8 averaging 40 f e e t  i n  

height.  A f  the conclusion of tk study the s ignif icant  2 

locat ions  from each observation were p lo t ted  on a oonipOsit6 
1 
21 1 

map, and the extent  of eech t e r r i t o r y  was roughly determined 
xs% - "= 
-< = 

by drawing a l i n e  through the extreme points  where the Bireoe - Q 

' $ 

4s 

had been noted. The t e r r i t o r i e e  which were thue succe8eiaPl~ 

out l ined were found t o  average 0,8 of an acre. I n  numerous 

instance8 the boundaries were determined t o  be contiguaue, I 

but never t o  overlap. 

In  general,  the nes t s  were found t o  be more o r  less 

Centrally located within the e stablished t e  r r i t o r i e  6. 

However, Nests 11 and 1 3  were e i tuated near the periphery * 

4 

of the t e r r i t o r i e s .  Neat 11, which r a p  never completed, 

was located only three feet from the na tu ra l  boundary 

formed by Douglas Lake. Although several  o ther  t e r r i t o r i e s  

likewiee extended t o  the water 's edge, t h i s  was the only 

known instance of nest  building occurring near the water. 

Ne e t  13 was located vr r y  close t o  the eo~Bhern boundary 

of the t e r r i t o r y ,  f o r  the m a l e  w a s  never heard singing 

south of the neet. Additional evidences pointing t o  the 

per ipheral  location of t h i s  nes t  were the f a c t  tha t  the female, 

when leaving the neet,  always flew toward the north and the 



f a c t  that  an addi t ional  p a i r  of Vireoe wae observed 

feeding t h e i r  three fledged young I n  a t r e e  only s i x  or 
1 

eeven fee t  eouth of the inouba+lag female on Best 13. The 

proximity of theee other  Vireoe had no apparent e f f e o t  

on t h i s  female, 

Eastern Kingbirds, Least Flyeatohere, wood Pewees, 

Robine, Cedar Waxwingr, Myrtle Warblere, Oven-birhe, 

h e r i c a n  Redetarte, Chipping Sparrows and Song Sparrows 

maintained t e r r i t o r i e e  whioh frequently overlapped those 

of the Red-eyed Vireoe and i n  several  inetancee b u i l t  

close t o  the neete of the l a t t e r ,  In  1947, a pa i r  of 

Kingblrbs raised a brood i n  a t r e e  l e ~ s  than 25 f e e t  from 

Nest 1, The Kingbirds of ten  perched i n  the top of the 

Vireo's nesting t r ee  and fed continuously i n  the air 

around the neet ,  In  1949, a Ruby-throated Hummingbird, 

a pa i r  of Wood Pewees and a pa i r  of Red-eyed Vireoe a l l  

choee the came Paper Bireh ae a nesting IfrSe. In no 

instance were in t raepec i f io  clashes between the Vireos 

and any of these birde noted. This mutual tolerance wae 

probably due t o  the f a c t  t h a t  the ecological niche which 

the Vireoe oocupy does not overlap those of the above 

mentioned epeclee, 

The Red-eyed Vireoe of the Douglas Lake region commonly 

rear  two brood6 i n  a seaeon. The building of second neete 

wae found t o  take place about the middle of July and many 

neete s t i l l  contained young i n  Auguet. Exact da ta  on theee 
- 



recond nests an pre sented i n  Table 1. Inutsnoe~ of e t i l l  

Zster  nesting8 u o  contained i n  tl* lltezature. PI1L.r 
- 

(190r:a~i-aoa) found nest of ths wd-iyed n r e o  containing 

f reeh eggs on September 8 i n  Philadelphia County, 

Pennsylwnis, and Wilson (1919:U~ll6) reported a flsdgllng 

of this specie8 st111 dependent upon the adtlltu f o r  food 

on 8eptember 25 In Detroit ,  Miohigan. It I s  therefore not 

~ u r p r i  alng that proclematlon of the t e r s i t o r i e  8 by song 

wae continued throughout the srunmer. Bo ahangee i n  the 

extent of the t e r r i t o r i ee  awing the eecond nesting6 

of the eeaeon were determined. 

The claime of Trautman (1940:343) that In Ohio the 

song of the Red-cyed Vl.mo be&n~  t o  wane as early ae 

June 15 and i s  pmot ics l ly  gone by July 15 were not 

eubstantiated by tbis study. A s l igh t  decline .In song wae 

first generally noted throughout the Biological Ststion 

area. Ix tween June 88 snd July 1. Singing remained subdued 

u n t i l  akout July 11 st which t i m e  vigorous songe began t o  

be heard again. By Ju ly  20 the majority of malee were i n  

full eong once more. There i s  a correlation ktween the 

dates of t h i s  decline i n  eong and the appearance of young 

i n  the first  nests of the seaeon and between the dates of 

the eubeequent increase i n  the volome of song and t h e  start 

of the second neetinge (Table I). It wse noted i n  general 

tha t  the males sang most vigorously during the p r l o d e  of 

nest building, egg laylng, anb especial ly incutation. Bhsn 



young sppeared i n  the m e t e  snd the rosles began t h e l r  

feeding a c t i v i t i e e ,  the decline i n  song w a s  noted. The - 

l a t t e r  statement6 a re  based e n t i  r e ly  on gene ral obse mat ion8 

since no d a t a  on the number of songs given per minute nor 

on the durat idn of singing periods were obtained. 

Fry (1916:35-36) In  h ie  study of the seasonal decline 

of bird song i n  New York did not observe a mid-aeasonal 

wane and subsequent r i s e  i n  song. He noted t h a t  the song 

of the Fkd-eyeQ Vireo began t o  decline about July 20 and 

t h a t  i t  gradually lessened i n  volume a f t e r  t h a t  date.  In 

the Douglas Lake region a eecond decline i n  song became 

apparent about A u y s t  2. The last t e r r i t o r i a l  obse rvatione 

at  tB Biological S ta t ion  we= made from August 13  t o  16, 

1949. On these days i t  w a s  observed tha t  while songs f o r  

the most p a r t  were lnf  requent and subdued, severs1 males 

W e r e  s t i l l  singing vigorously. It seems probable tha t  i n  

the Douglas Lake region singing ceases only when the second 

brood i s  independent and breeding s c t i v i t i e s  f o r  the seaaon 

have been completed. The range of dates  of the second broods 

(Table I )  might then account f o r  the var ia t ion  i n  the f i n a l  

decline of the eong of the various males observed. 

According t o  Barrows (a. m. : 5 6 5 ) ,  i n  northern 

Miohigsll the Red-eyed Vireoe begin t h e i r  southward migration 

e a r l y  i n  Septemker. A t  the t ime of gy departure from 

the Biologics1 Stat ion on August 16, 1949, no evidences 

of the d i s i n t i g r a t i o n  of the t e r r i t o r i e s  had become apparent. 



The variouu pairs were a s  yet  r e s t r i c t i n g  t h e i r  a c t i v l t l e a  

t o  the t e r r i t o r i e s ,  and, as before stated,  tb majority of 5% *.. 3 
"9; . - 

male e were infreqvently singing and several  r e r e  apparently 

i n  f u l l  song. Thus, the behavior of the Vireos during and 

f 0110~ing  t e r r i t o r i a l  dis inte  grs t ion  and the subsequent 

change6 i n  the in te rspec i f ic  re la t ionships  of these b i e e  

were not observed. 

The F i r s t  Pornlng Song I 6' . . 

Aacording t o  Forbush and May (1939:406), the Red-eyed 

Vireo &gins  t o  s ing  ".. . ,with the Robin at e a r l y  dawn.. . . a .  

Thie statement wae not substantiated by my brief study of 

the firet niorning eong, eometlmes referred t o  ae the 

awakening eong, of the Red-eyed Vireo i n  Lower Michigan* 

The male Vireo did not sing as early as the Robin, Kingblrd, 

Oven-bird, Scarle t Tanage r, Chipping Sparrow, Song Sparrow 

o r  &se t  Flycatcher, but he was always heard e a r l i e r  thm 

the Phoebe, Baltimore OriClle , Yellow-billed Cuckoo and 

Cedar Waxwing. 

The e a r l y  morning song of the Red-eyed Vireo 1&S 

heard throughout the nesting season, including the in te rva l  

between broods. The time t h a t  the song came wae closely 

correla ted with l igh t .  R~oorda f o r  s i x  c l ea r  and three 

oloudy mornings are presented i n  Tablee 11 and I11 and i n  

Graph 1 . The nia.le 's awakening song on the eix clear 

mornings was heard 30 t o  36 minute e (ave ragr : 33 alnutee) 



before eunrise ; on cloudy morningr, 'a5 . t o ~ ~ ~ ~ 2 ; 9 ~  (average : 
- ~ -. - --- -. *- ; 

{&?&gg2g*t 
. T a*;?: * 

at which the man is  s i x  degrees %elow* owred -:---- 7 
<- - - - 3 

$; LLS* - i .  ---- 
43 t o  46 minutes before sunrise d u r i n g  t h e . ~ o t a s d * f  ?his 

study. The f i r s t  song on the c l e a r  morningaaaame'-30 t o  15 

minutes (average : 12 minutes) M t e r  01 ; on 
c- 

the cloudy mornings, 13 t o  18 minute a {avere&*4'" ~ 6 % i n u t e e  1. 
Thus, the f i r e t  morning Bong of the ~ed-eyad%lreb  i n  - r; . > ,  

re  la t ion  t o  aunriae w a s  he ard an sve rage k,. ~ i v e  aiinute s 

e a r l i e r  i n  c l e s r  weather than i n  cloudy weat-3; i n  respect 
" .  - 

t o  c i v i l  twi l ight ,  the difference averaged four minutes. 

Nice (1943:106) found the same th ing  t o  bs true of the  

awakening song of the Song Sparrow. Her records on cloudy 

daye ranged from three t o  s ix  minutea (average: 4.5 
- .  - - .  - " - .  

minutes) l a t e r  than on c h a r  ones. 
-7- : - *, 

Light i a  the $ajar fac to r  i n f l u e n o ~ n ~ ~ t h e  time of 
t 4'. , 

*? e. 

awakening and subsequent ainging of the kale Red-eyed 

Vireo. Bright moonlight, however,' whicrh was presf n t  on 
* k - 

t he  mornings of Ju ly  14 and 15, had no' e f f e c t  on the  time 

of the b i rds t  f i r s t  morning songs. This is undoubtedly 

due to  the f a c t  t h a t  the Vireo i s  not eensi t ive  t o  euch 

f a i n t  l i g h t  as i s  emitted by the moon. Apparently, the 
* = .  . -  A 

moon is  only of importance t o  birds  which begin t o  eing 
,, k a .  
" - - .  , ,- * " 

e a r l i e r  i n  the morning than does the Red-eyed v i reo  and 
. 

t o  nocturnal birds. Pe t t i n g i l l  (1936: 301-302) i n  h i s  - v < .  
" . a  - -- 



monograph on the h e  r i c sn  Woodcock (phi l o h ~  la  minor) 

stated that *Almost invariably, during ths height of i t s  

breeding season, the Woodoock givee i ts  f l i g h t  songs and 

peente when the moon i s  i n  the s'lrp, .,., Dark nights, 

when the sky i s  heavily overcaet, a re  generally not 

conducive t o  any s o r t  of courtship d iep layom 

W i n g  t h i e  br ie f  study, other environmental fac tors  

such as tempe ratuare e and winds remained constantly moderate 

so  t h a t  t h e i r  e f f e c t s  on the awak.rning song of the Red-eyed 

Vireo could not be d~termined.  The minimum temper~turea 

during the couree of the study ranged from 53 ta' 63 degreae 

Fahrenheit; no etrong winds occurred, 

me e t s  

The nest of the  Red-eyed Vireo i e  a beaut i ful ly  

constructed ne e t  of the cupped-p ns l le  type, typically 

suspsnded from a lower branch of a young t =a,  A 

summary of the locatione,  me aeument e, and compone nt  

materials  of the nine occupied neste Is compiled i n  

Table X I ,  

In the own aspen-dominated woode where t h i s  study 

w a s  made, the Red-eyed Vireos bu i l t  t h e i r  nsete most 

f rsquently i n  young Red Maple t reee,  A l l  of the nes ts  

found, with two exceptions, were located i n  Red Maples, 

The exceptions were Neet 13 which w a s  b u i l t  i n  a Beech, 

and Beat 19  which w a s  s i tua ted  i n  a P a p r  Birch. T h i s  

preference f o r  neeting t r e e s  var ies  w i t h  the l o c a l i t y *  



Trautman (qp. ma :343) found that at Euckye Lake, Ohio, 

i n  a beech-map& aesocietion,  the -4-eyed Vireo preferred 
- . -  

- 7 

the Bach tree. as nes t ing  s l t e s , ' ~ b o n 1 n g  811ver Pap& 

(Aoer saocharirmm), Ikd Maple., Ih l ta  Elme ( U l m 6  

americana) and Slippery EIms @: fU1m) l e e s  f r e q u e n t l ~ .  

For the most psrt, the Red-eyed Vireo8 snapended t h e i r  

nest0  from the lower branchee of sapllnga, and the majority 

of nesting s i t e s  were within nine f e e t  of the ground. 

Meverthelees, as i e  seen i n  Table fV, Heats 18 and 19 W e =  

b u i l t  r e l a t ive ly  high. The range i n  height of the nine 

occupied m a t s  w a s  5 f e e t ,  6.50 lnchee anci 26 f e e t ,  8.25 

inches, the average e l e m t i o n  being 6 f e e t ,  11.50 inchee. 

In his l a w  governing the elevation of the nest ing s i t e ,  

Averi l l  (1928~56) e ta ted  that *. . ,.to range high and nes t  

high i s  the perogative of the long-winged birds. In  no 

case does a short-winged epeciee neat  h igham He found 

that i n  the family VlreoniBse, t h e  pointed-winged Ited-eyed 

Vireo wae among the hlgh rangere, a l so  frequently nestfng 

high, nests  of that speoies occurring from five.  t o  40 fee t  

from the ground (ibid.  ~ 5 9 ) .  The refom, i n  my etudy, 

nei ther  the inetanoee of r e l a t ive ly  high nest  building nor 

the height of the favor i te  singing perches of the males, 

d i ~ o u e s e d  on page 7 ,  were unexpected phenomena. 

The occupied n e s t s  were b u i l t  on the averagF of 3 f e e t ,  

8.22 inches from the trunk of the nest ing t r ee ,  the extremes 

i n  this diatance being 6 f ee t ,  9 inchee and 0 fee t ,  (T inches. 

The latter extreme wae repreeented by Best 18, which 



euepended from a orotch formed by the s m a l l  main trunk and 

one of the uppermost brancher of a sapling Bed Maple . 
With one exueption, the occupied nest8 were remarkably 

uniform i n  s ize  as shown by t h e i r  measuremente  a able m). 
T h e  ineide depth of the nes ts  ranged from 41 mm. t o  54 mm. 

tavera@ : 47 mm.); the outeide depths measured from 56 mm. 

t o  73 mm. (average:. 61 m,), From these measuremente the 

8ver&$e thickness of the bottom - of the n e s t s  w a s  computdd 

and found t o  be 14 mm. The bottom of Best 5 was markedly 

thicker than that of the average nest ,  measuring 29 n;m. 

Th i s  thickness waa explained by a c loser  examination of 

the nest  which revealed a Cowbird egg Wried beneath the 

l in ing  mater ia ls  (Plate 11, Fig. 1; Plate X I I I ,  Fig. 1) .  

The Inaide diameters of the occupied nes t s  ranged from 

54 mm. t o  61  mm. (average: 57 mm.); the extremes of the 

outside diameters w e r e  61 mm. and 68 mm. (average : 64 mm. 1. 
The average thickneee of the walle of the  nes ts  was 

determined t o  be 7 mm. 

Although some of the component material8 of the neete 

of the Douglae Lake region, such ae s t r i p s  of inner and 

outer lark  of Basswood, pieces of outer bark of Paper Birch, 

spiders'  egg cases and a cottony plant f i b e r  from seeds 

were constant faotore  present t o  more o r  l e s s  the same 

degree i n  a l l  of the n e s t s  studied, other material6 varied 

from nest  t o  neet   a able IV). The var le t ion  i n  Borne neat 

conponente rss found t o  be la rge iy  due t o  t h e i r  ava i l ab i l i ty .  



The bird. obtained all of t h e i r  neeting mate r i a l 8  within 

their .n spctlve t e e t o r i e s ,  - - and thus an eramlnatlon of 
' t l  ~ 

eaoh area expla3ned the d3.fferenoee in materials used. 

The nest$ng materials -ere not of a part icaIsr ly 

flexible nature and tbrrafore not eae l ly  woven together. 

Thie f a t  probably accounts for the consistent use of 

large amount6 of e p i d e r ~ ~  egg case e md cottony p l m t  

f lbeze from seeds as binding mate r i a l a  . The former have . . 
4 - 

remark8bB strength a slve qual i t ies .  

An ~nanalf~is of the rnater5ald oi N e s t  15 t o  i l l u s t r a t e  
L 

their . relat ive sWodaace i s  presented i n  Diagram 1. The 

percentage of each component material was computed i n  the 

following manner: The nee* wae carefully taken apart  and 

e ach kind of mate rial placed i n  s aeparste p i le  . A 

photograph shows these p i l e s  of nesting mate riels  late 
111). A paper, measuring 8* I. 11 inche 8, was ruled into 

20 equal spuarrs. I n  turn, esah p i le  of material was spmad 

to  a thicknees 8s uniform as possible over the paper, and 

the number of equares which i t  cove red ws8 detemlned. 

From f heee numbers, the percentage of the m e t  componentr, 

were derived, 

In  the nim Vireo nes t s  which I care.fully analped, 

the greatest variation i n  the amount of the aoloponent 

materlale waa found in  the trimming. Hest 5 was trimmed 

w i t h  anplt+aordi&r$lY luge quantity of outer bark of 

paper Biroh. From the ground it appeared ae a beautiful, 



s i lve ry  white. neet, eeemingly compoeed e n t i r e l y  of the 

bireh bark, On th6 other extreme, the trimming of Hest 

. 9 w a s  ecanty and eompoeed almost e n t i r e l y  of spldere'  

egg cases, The f e w  piecee of birch bark which m r e  

present were loosely attached by thread6 from the spidere'  

egg caeee, giving the neat a ragged appearance . Photographe 

of these neate l l luetrer te  the var ia t ion  i n  amount of the 

trimming mate r i a l a  (Plate I I ) , 

Proteet ion of the Nest8 

The majority of the neste  etudied w e r e  s i tua ted  i n  a 

orotch of a l i m b  having a sub-horizontal elope. The 

leave8 of such branches hung about the ne st8 concealing 

them beautifully,  In  addit ion,  the ins t inc t ive  trimming 

of the nes ts  w i t h  piecee of outer  bark of the Paper Birch 

and spideret  egg casee rendered them lees  conspiuuoue. 

The i r regular  patehee of white materials  a e i n s t  the darker 

background of the bulk of the neet mater ia l  simulated the 

pattern6 and ehadowe cast  by the eunshine passing among 

the leavee. Beets of the p r e ~ i o u s  year which had l o s t  

t h e ~ l r  white trimming stood out ae dark maeses among the 

leaves and were far more easily detected. Thus, owing t o  

the ins t inc t ive  choice of both neeting s i t e e  and materiale, 

the conoealment of the majori ty of the Red-eyed Vireo 

nes t s  w a s  s tr iking.  



& b e t i o n  of the Besting Bite 

Bo direst information on the par t ic ipa t ion  of the 

eexee i n  the eesreh f o r  the nest ing e i t e  wae obtained, 

However, t h i e  eelection frequently appeared t o  proceed 

according t o  a trial emd e r r o r  method, nes ts  being 

p a r t i a l l y  completed and then abandoned at one o r  more 

s i t e s  wlthln the l i m i t s  of the t e r r i t o r y  before the 

germanent s i t e  w a s  eelected. 

Nest Building 

Duration of meet Building 

The beginnfng of nest  building a c t i v i t i e s  w a s  

obeerved i n  only om instance. A t  about 9;20 A.M,, July 

12, 1947, a few f ibe re  of inner bark of Baeewood and eome 

s m a l l  pieoe s of outer bark of Paper Biroh were found bound 

by threads from epiders'  egg oasee t o  a elender f.orksd 

branch i n  a young Red Maple. These mater ia ls  repreeented 

the beginning of Nest 3. A ground blind wae h a s t i l y  s e t  

up 12 fee t  from the neeting s i t e  during one of the 

inat tent ive period6 of the birde. The nest  building 

a c t i v i t i e s  05 the p a i r  were observed both during the 

morning and the afternoon of t h a t  day. However, a t ten t ive  

end inat tent ive perfode of thz sexes were not timed. 

Most of the me st building occurred i n  the morning. Although 

new materra1 was added i n  the afternoon, the periods of 

inattentivene ss gradually lengthened and no a c t i v i t y  was 
, 



obeemed a f t e r  3r50 P.M. A t  5:30 P.M,, I l e f t  the blind 

aad oloeely examined the neet ,  By the end of the f i r e t  
a 

day of a c t i v i t y ,  the nesting materials  had been extended 

outward from the fork 60 mm, along one twig and 47 mm. 

along the other. They had likewise been extended downward 

60 that f ie  neet eonsieted of two p a r t i a l l y  free-hanging 

w a l l s ,  composed of s t r i p s  of inner and outer bark of 

Basmood, pieces of outer bark of Paper Biroh, and eoarae 

graseee bound together by threade from spiders8 egg easee 

and ctottony plant  f ibere .  These w a l l s  were not of equal 

length, one measuring 78 mm. and the other,  61 mm, They 

were p a r t i a l l y  joined st the side unaer the fork formed 

by the two supporting twigs, the side opposite the fork 

and having no supporting twig remaining open, The bottom 

of the nest  w a s  as yet largely open, although three o r  

four  s t r i p e  of inner Basswood bark, evidently the beginning 

of i ts  framework, were extended between the suspended 

w a l l s ,  

Observations were resumed the f ollowing morning, but 

the nesting s i t e  had been abandoned by the Vireos, They 

were never again seen near the sapling maple and the nest 

w a s  never completed, Why the birds  deser tsd t h i s  nest  

i s  not known, The presence of the blind d i d - n o t  noticeably 

d i s t u r b  o r  in t e r rup t  the pa i r  during the first day of nest  

building a c t i v i t i e s .  It may be tha t  when I examined and 

meaeured the neet at 5:30 P.M., I inadvertently disturbed 



the compomnt mate r i s l e  . 8toekard (1905: 280) found I n  

Mieeieeippi that whemver an unfinishad neat sf ths Red- 
- - 

eyed Vireo w a s  dietuxbed in as7 he blrh; -aba&onea 

it. 

Heet 4 r a a  found when it was only p a r t i a l l y  eomple ted 

on July 16, 1947. When discovered, t h l e  m e t  el om el^ I 

I 

resembled Best 3 at the end of it8 f i r e t  day of sonetnCti0n.  

Nest 4 llkewiee oonsieted of o o r a l l e  and a fen s t r i p s  

of Baemood bark s t m t e h e d  mr  he bottom; the side 

having no supporting twlg wae  e n t l r a l y  open and no rim w a s  

present. Jnddng from i ts  atage 0i eonstruetion, t h i s  

neet w a s  estimated $0 have been s t a r t e d  on July 15, the 

day prior  t o  i ts  diaoovery. If this estimation Is 

@ormet ,  nest  bui lding l a s t ed  four andl o n e - h a  &ye, f o r  

the l a s t  building ctc t ivl t iee  of the Bireoe were observed 

at 1:BO P.M., July 19. Thle information B@;rses with 

t h a t  of Herrisk (1935:227) who obeerved a p&ir of Red-eyed 

Vireos complete t h e i r  nes t  i n  four knd one-half days . 
Forbush (1919:18 ), on the other hand, e ta ted thst a week's 

time i s  usually required and that I f  weather condition8 

a r e  unfavora.ble even nore time may be needed. 

Pa r t i e lpa t ion  of tho Sexee 

T k  neet building a c t i v i t i e s  at  Neet 4 were a160 

followed from a ground blind placed about 12 f e e t  f rom 

the nesting s i t e .  The eexee eould be dist inguished w i t h  

relative cer ta in ty  during %hie period since the male sang 



s teadi ly  with only ehort pauses during the houre when . 

nes t  bullding oeeprred. 3e- use even o b s r v e d  t o  f l y  t o  
, - 
X I  - /  

- w .  T 

the  Upprmort b r a n ~ h e s  of tbd neet ing t r ee  and ~ i n g  

vigorously, Th, latter behavior Bid not eont ime in to  

the period6 of egg laying and inoubation; although the 

male eontinueb t o  s ing  vigorouely st a diste~nee from 

the nest during4these periods, his Bong w a s  very 

subdued o r  absent when he was i n  the nest ing t r e e ,  Both 
A 

the  male es8 f e m a  par t ic ipa ted  i n  the oonstruction of 

the neet, the f e m b  assuming the  more a c t i r e  role.  she 

d id  a l l  of the astual weaving an8 molding of the nest ,  a8 

wel l  as gathering; most of the nest ing materials.  The 

male usually ac~ompanied the female t o  and from the 

nest ,  occaeionally asrrying ne e t ing  mater ia l  on h i 8  

return. The female a&w&$e began t o  weave her mater ia l  

i n t o  the nest  immediately upon returning. During t h i s  

interval ,  the  male usually sat on a nearby branch of the 

nesting t r ee  watching h i e  mate and einging sof t ly .  At 

times he would hop about the branohee, s t i l l  singing* 

On the occasione when he ha8 brought nest ing material,  

he would attempt t o  pass it t o  h i s  mate before ehe w a s  

ready t o  accept it. Several times, the femele, hsving 

Incorporated her mater ia l  i n t o  the nest ,  w a s  observed 

t o  f l y  away without wait lng t o  accept her mate 'B 

offerings. A t  eueh times, the male would follow her,  

both presently returning w i t h  f u l l  b i l l s ,  Whether the 



male gathered new mater ia l  o r  merely returned wlth h ie  

previoue load l a 9  not known. After  paselng the mater ia l  

t o  his mate, the mle frequently perched i n  the top of 

the nesting t r e e  an8 sang vigorously and eteadi ly .  A t  

o ther  times, he Immediately flew away d o n e ,  presently 

returning with more bark o r  other  material.  The l a t t e r  

t ype of behavior w a s  seldom seen. 

Mechaniee of Best Building 

At 9:30 A.M. on July 16, abet 4 w a s  beginning t o  

tit%e e-, the bottom being woven i n  by the female. A11 

the weaving movements we re  executed quickly and precieelg 

w i t h  her bill while she remained standing on the forked 

branch. The bottom wae formed by working the f me-hanging 

endrs of th8 two w a l l s  i n t o  i t s  then scanty framework a8 

wel l  as by the addi t ion of f resh  materials.  By 11245 

A.M., the ?mlk of the bottom of the nest  was 8ppaEnt ly  

~omplete.  A t  t h i s  time, the side of the nest  w i t h  no 

supporting branch was s t i l l  open and the bottom of the 

ne st sloped downward i n  tha t  .direction. When observations 

were resumed at 1:30 P.M., the female w a s  working on the 

open side of the nes t  opposite the crotch. This w a l l  

wae completed l a rge ly  by laying long s t r i p s  of Basswood 

bark across the opening and weaving e i t h e r  end i n t o  the 

two previously completed w a l l s .  By the end of the day 

the  bulk of the e n t i r e  nes t  w a s  complete, the w a l l s  

measuring approximetely 3 mm. i n  t h i c k e e s  and the bottom, 



8 It was compoeed s b o s t  e n t i r e l y  of inner and outer  

Baeerrood f ibe re ,  piecee of the outer  bark of Paper Birch, 
4 

aoazee graeee e and a few needle s of White Pine. 

On July 17, I f i r e t  obeerved e h a p l q  movement8 

executed by the  female . She se t t l e d  dorm in to  the d % n @ d  

nest and moved her breast  de l ibera te ly  from l e f t  t o  r ight .  

She then changed her posit ion eo t h a t  she faced the 

eupporting croteh and repeated the perf ormmoe, Similar 

molding movemente we re  regular ly  repeated duri  ng the 

day. Unfortunately, an exact record of t h e i r  frequency 

and duration w a s  not kept. Herriok (so m. :230) obeerved 

a female Red+yed Vireo attempt t o  mold the m e t  on the 

first day of nest  building a c t i v i t i e s ,  Similar movements 

may have occurred at Nest 4 on Ju ly  15 and 16 i n  my 

abeence . After  t h i s  time, the female when adding o r  

rearranging mater ia l  usually s e t t l e d  onto the nest ,  and 

leaning over the side, worked at the w a l l s  with her b i l l .  

Aleo on t h i s  day, the female was frequently obeerved 

winding f ine  s t r l p s  of inner Baeswood bark and eottony 

plant f i b e r s  from seeds around the supporting twigs and 

securing them with threads from spidere8 egg caees, By 

the end of the day, a well formed r i m  had become evident, 

and the wsl le  and bottom of the nest  averaged 6 mm. I n  

t hickne ee. Bo l in ing  material  w a s  pre sent . 
On July 18 and the ~ o r n i n g  of the 19, more trimming 

of birchbark and spiders'  egg caeee w a s  added t o  the 

outeide, and the n ~ s t  was l ined wi th  f ine  s t r i p e  of inner 



i 

bark of hemood,  f ine  graesee and needlee of White Pine . 
T b  pine needle8 were frequently fastened Ancplsce with 

spiders '  egg cases. Bo activiat;y w a s  seen at the neet 

a f t e r  1:20 P,= on July 29, u n t i l  the female came t o  lay 

on the following morning, The walls and bottom of the 

completed nest measured 8 mm. i n  thicknees, 

No new ~ l l a t e r i a l  was added t o  Beet 4 during the 

follolcing periods of the breeding cycle. I n  contrset ,  

at  Nest 9 f r e sh  mater ia l  w a s  added t o  the trimming 

during the incubation period. 'f observe$ the female 

r e tu rn  to  the neet after an ina t ten t ive  period 28 tilzee 

during the first three days of incubation; f i f t e e n  of 

these times she brought spiders' egg cases, Plate IV 

i l l u s t r a t e s  the charac ter le t lc  act ions  of the female 

during the l a t t e r  f i f t e e n  instances. Standing on the 

r i m ,  she reached f a r  down the outside of the neet,  and, 

glfter securing one end of the egg case between the f i b e r s  
3. 

of Basswood bark, she drew i t  out along the side of the 8 
5 

nes t  as f a r  as it would reach, there weaving kP0 other 

o the r  end in to  the nest wall. On four occasione, the 

male was seen bringing trimming material  t o  his incubating 

mate which she took from h i s  b i l l  and plsced on the neet 

i n  a similar fashion. Several of these drawn-out egg 

cases  are i l l u s t r a t e d  i n  Plate 11, Fig. 2, 

No instances of the r e - ~ s e  of old nes t s  were obsexved 



i n  the Douglae Lake region. The p a i r s  of Red-eyed Vireoe 

whieh I studied always built new nes ts  t o  receive the 

eggs and young of the eeeond broods of the year. In  

addition, I obtained no Information on the re-use of the 

component mater ia ls  of nes ts  which were abandoned before 

t h e i r  completion. Erichsen (1919: 390) reported t h a t  a 

pa i r  of Red-eyed Vireoe removed the material  from an - 
unfinished nest  and u t i l i z e d  i t  i n  the construction of 

another nest which they had s ta r ted  nearby. During my 

study, four neste (3, 11, 12 and 14) were found which 

were never completed by the Vireoe . Nest 15 w a s  b u i l t  

approxi~tately 27 f e e t  fro= Nest 14. A t  no time were 

the bird8 which had s t a r t ed  and then abandoned these 

nes ts  observed i n  the deserted nesting trees.  Also, 

t h e e  unfinished nes ts  were carefully examined at the 

termination of the study. A t  t h i s  time, although some 

of the trimming mate r i a l s  had disappe ared, probably 

washed away during a rain, each nest appeared much 

as i t  had when discovered, and no evidences of the  

deliberate removal of any material  could be found. 

The behavior pat terns  of three pa i r s  of Red-eyed 

Vireos ( ~ e s t e  4, 13 and 15) during the e n t i r e  egg 

laying period were c losely observed. A t  eaoh of these 

nests, the f i r s t  egg w a s  ladd the morning a f t e r  the 

nes t  building a c t i v i t i e e  had ceased; an d d i t i o n a l  egg 



wae l a id  on succeeding morninge u n t i l  the clutch w a s  completed. 
-, 

Coueo (1878:95) reported the f inding  af an uncompleted - - 
- 

neet of the Red-eyed Vireo on whish the female w a s  *<; 

inoubating three egge, uThue,u acoording t o  Coues' report,  

"the female had begun t o  l a y  some time before the nest  

wae ready f o r  the reception of eggsen  
-- 

A t  Hests 4 and 15, the f e m a l e ~  charaoter i s t ica l ly  began 

t o  incubate only a f t e r  the last egg w a s  l a id ,  During the 

egg laying period they did not a t tend  the nest e i t h e r  day - - 

o r  night and wsre observed on the neet only when they 

came to  lay. A t  Nest 13, the female's behavior varied 

from the average i n  t h a t  incubation w a s  begun a f t e r  the I 

Zirst egg had &en laid.  Other inetancea of t h i s  unusual 

behavior, i n  which the female began t o  incubate lxfore  the 

last egg w a s  l a id ,  were reported by Pe t r idee  (1944:298) 

and B r s c l c b i l l  (1945: 140)- The ee inoidence e must be 

considered as exceptions t o  the general  rule, although they 

may occur more frequently than wets formsrly supposed* 

Without exception, e gg laying occurred i n  the e a r l y  

morning before 6:30. A t  t h i s  time during the egg laying 

period, Nests 4 and 15 were regularly v i s i t ed  and t h e i r  

content8 examined. Nest 13 was under observation from a 

tower blind placed 5 f e e t  from the neet at the time the 

eggs were deposited, Exact data on the egg laying8 at 

Nest 13 baeed on obae rvatione from the blind are  pre eented 

i n  Table V. 



The In te rva l s  spent by the female on Hest 13 at 

egg laying increased euccess+vely I n  length. 8h. 

mmalned on the neet 18 mlnutee at the first lafin 

minutee st the oe#opd, and 57 minutes at ths th i rd .  Ths 

first  egg w a s  l a i d  on July 14, and tha t  night w a s  the 

f i r s t  tha t  the female spent on the m e t .  After  . 

awakening on the two succeeding mornlnge, she l e f t  the 

m a t  f o r  a br ief  period before returning t o  lay. T h l s  

period of inat tent iveness  began s i x  minotea earl5er on 

July 15  than on July 16. The i n a t t e n t i n  periods shme 

a s t r ik ing  regular i ty ,  both baiqg 16 minutes i n  length. 

w r i n g  these absence. of the  female^ I exmined the 

contents of the nest  t o  make sure tha t  an addi t iona l  

egg had not already teen deposited. 

For a brief  period a f t e r  enter ing the nes t  t o  lay, 

ranging between sir and nine rcinutes, the female e a t  

quiet ly ,  then raised herself  off the nest and a p p a a ~ d  

t o  ts straining.  A t  t h i 6  time , her breast  and an te r io r  

region of abdomen kecaroe vis ible .  She then f lu f fed  her 

feathers  and se t t l ed  back onto the neat. She l a i d  her 

f irst  egg some 1 8  minutes e a r l i e r  i n  the morning than 

bar second, and her aecond egg W s 6  l a i d  e i g h t  minutes 

e a r l i e r  than her  th i rd .  

The time spent on the nest a f t e r  the egg w a s  l a i d  

w a s  always greater  than tha t  spent i m e d i a t e l y  p r io r  t o  

the deposition of the egg  able IV). These poet-layiying 



intervals gradua31y lengtbsned, increasing from 18 

minutes on ths : a t  .morning, t o  24 minutee on the 
-=  :.= 

+ 7 ~ -  -, 4. 

Becond, and tieminute. on tb. th l rd .  Thie i n c n w e  .*- .- 
probably o o i n o i d s ~  nlth the iemslc 8s gradually 

ra. - 
etrengtheni l n c t  t o  inenbate. The i n s t i n c t  had 

undovbt edly developed i n  this f e ~ ~ l a l e  pr ior  t o  - < 

egg laying ae l k i c s t s d  by hex e a r l y  start of incubation 

and by the fa.ct--$hat she was observed s i t t i n g  quie t ly  
5- --=- 

- .:?.%- 
od the newly-omgileted, empty m e t  f o r  58 minutes (3:19- - .,r* -, 
4:17) the a i t s z d o n  before the f i r e t  egg wae laid.  

- - 
S ~ A ~  Beat.  4'*d 15, the male and female Red-eyed 

Vireo ignored the neet  s i t e  &tween lavinge and spent 
i 
,; a considerable amount of time together wandering about 

? L * 
. 5 the t e r r i t o r y  and eearchirlg f o r  insec ts .  The male eang 
'A 

I r 
F. :. in termit tent ly  and r e l a t i v e l y  eo f t ly  while accompanying 

I ' h i s  mate. However, he frequently l e f t  her t o  f l y  t o  

the top of a 40 f o o t  aepen where he sang eteadi ly  and 

vigorouely . During these period0 of uninterrupted song, 

the female remained re l a t ive ly  m a r  the singing perch, 

preening o r  merely res t ing.  

The male always accompanied the female t o  the nesting 

s i t e  pr ior  t o  egg laying. He sang i n t e r a i t t e n t l y  while 

she w a s  on the neet  and seemed t o  c a l l  her t o  h i z  by 

approaching the neat  and u t t e r i n g  h i e  song eof t l y .  The 

female responded t o  t h i e  song and joined her mate i f  i t  

w a s  e v e n  a f t e r  the egg had been l a id .  . However, when 



i t  use heard - i o n  egg laying o r  very ehortly there- 

after, the fenale beeame a l e r t ,  raiaed her head and 
- 3  *= 

looked quickly about In all  d imet ione ,  but d id  not 

leave the neet. 

The Clutch 

The Siee of the Clutch 

In ths r - Douglas Lake region, the numb r of eggs l a i d  

by 'the Bd-eyea Vireos ha6 been d i f f i c u l t  t o  de termine 

owing t o  heavy paraeitiem by the Cowbird, The only 

accurate d a t a  wae obtained from the second neets of the 

season. Four l a t e  unpsrasi  t l zed  ne s t a  containing eggs 

were discovered, one i n  1947 and three i n  1949, The 

.numbere of egg8 i n  these neete were as follows: 

- - - - - - - - - 3 egg& 

H e s t 1 3 -  - - - - - - - - - 3 eggs, 

N e s t 1 5 -  - - - - - - - - - 2 eggs. 

N e e t 1 8 -  - - - - - - - - - 4 eggs. 

Average number of eggs per nest  - - - 3 eggs . 
The ee finding6 e s s e n t i a l l y  .agree w i t h  those of 

Forbush (op. ~ : 1 8 0 )  who s t a t e s  t h a t  the eggs are 

two t o  four i n  number, usual ly  three or  four. 

The Description of the Clutch 

The ground color of the Red-eyed Vireo egge wae 

pearly white, Typically, they were spsrse l y  marked 

with t iny  spots varying i n  color from black t o  



cinnamon o r  rufous brown (~hapmaa'a color ohart,  1938) . 

largely oonoentrated at the l a rge r  end. One egg ip 
, 

Heet 4 wae found t o  be pure white, while the o ther  two 

eggs l a i d  by tha t  female had only three o r  four  t iny  

markings. The number of eggs examined w a s  too s m a l l  t o  

draw any de f in i t e  conclusions, but i n  general It may be 

s ta ted  t h a t  Red-eyed Vireo egge do vary both i n  the 

number and the color of the spots w i t h  which they are 

marked from one individual  t o  another, although those 

of the same clutch are qui te  similar.  No information 

On color var ia t ion  between the clutches of the same 

female during one season was obtained. 

The measurments of 18 egge ranged from 21 mm. t o  

24 mm. i n  length and from 18 mm. t o  24 mm. i n  grea tes t  

width. This va r i s t ion  o c c u r z d  among the c lutches  of 

the various females etudied, a l l  the eggs of any one 

b i rd  being rsmarkably similar i n  size. The eggs of 

tk female at  Rest 15 w e r s  the smallest found, both 

measuring 21 mm. by 12  mm. Weighte of the egge W e =  

not taken. 

Incubat ion 

Duration of Incubation 

A t  Beets 2, 4, 9, and 15, incubation was &gun after 

the last egg was l a i d  and, therefore, a l l  the eggs i n  

each of the respective c lutches  hatched on the same day. 



The duration of the incubation periodr of t b t s e  c lu tcb t s  

i a  pre eented i n  Table YX. The neets containing the . - 
u l u t c b s  were under observation from the time when the 

186% egg i n  each nes t  w a s  l a i d  and incubation had begun 

. through the time when young were found, s t i l l  moist, 

together with egg e h e l l s  i n  the neete, The periods 

were, calculated from the beginning of the f irst 

at tent ive period of the female t o  the time the young 

were completely free of the egg shelle. The exact 

time i n  minutes Is not known, because i n  a l l  the nest0 

obeerved, the ac tua l  ha%ching occurred at some time 

during an at tent ive period of the female, However, the 

average length of the incubation period6 w a s  1 3  days, 

four hours; the extremes ranged from 13 days ( ~ e e t  4) 

t o  13 days, 13 hours ( ~ e e t  9). The longer period 

involved at Nest 9 may be due t o  the chasing of the 

female off the nest  a t  7:45 P.M., July 3, i n  order t o  

Weigh a young Cowbird, The female had not returned 

a t  10:30 P.M. when the nes t  was l a s t  v i s i t ed  t h a t  night, 

but ehe was on when I returned t o  the nest at 3:45 the 

following morning. I n  the in te rva l  &tween ?:45 

and her return, eometime between 10~30 P.M. and 3:45 A.M., 

the unhatched egg wae subjected t o  the cool night  a i re  

The minimum and maximum temperatus8 reached t h a t  night 

were 62" and 85* F., respectively,  



A t  blest 13, the femeble began t o  incubate a f t e r  the 

f i rs t  egg was la id .  Thie unusual incubation m e  
- - 
i 

diecuesed under the eection on egg laying, p w  26. 

The length of the incubation period o f  this clutch 

wae not determined owing t o  the destruct ion of thc 

e gge during an attempt t o  mark the incubating female 

The broken eggs were replaced with rounded etonee of 

approximately the s ize  of the egge, These stones were 
I 

accepted by the female and her  incubation rhythm wae 
1 

uninterrupted, T h i s  w i l l  be diacuesed In grea ter  

de t a i l  i n  the eection on abnomal i t ie  8 of incubation, 

The data-  I obtained at Douglas Lake concerning the 

length of the Incubation period of the Red-eyed Vireo 

were found t o  e seen t i a l ly  agree with those of Bergtold 

(1917:100), Forbueh (s. =.:180), Allen (1932:357) 

and Oberholeer (1938:507) a l l  of whom record the 

incubation period of these b i rds  ae 1 2  t o  14  days. 

Par t ic ipa t ion  of the Sexee 

The a c t i v i t i e s  of the adul t  Red-eyed. Vireos *ring 

the en t i re  incubation period were closely observed from 

tower blind6 a t  Beste 2, 4, 9 and 13, and f o r  a portion 

of the period at  Nesta 1 and 5 which wen found a f t e r  

the incubation rhythm had been e s t a b l i s b d .  

According t o  Forbush (=a -:180,182), Allen (22. 

cit.:357) and Oberholser (-. ~ . : 5 0 7 )  both the m a b  - 
and female Red-eyed Vireo a e s i a t  i n  incubation- 



Beve rthe l e  68, during approximately 78 hour@, 49 minute 8 

of obscrvatione from placed an average of four  
e - 5  

-2%" 

f e e t  froln tha abovo me ned mete ,  3nmbation wae 

detemined t o  ?s performsd by the female only, Similar 

conolusione wen dram by Cagls (1938:~8), Warner (1940: 

YS) and White ( 1 9 4 4 : ~ ~ )  all of whom etudied the ne e t ing  

habits of this speaieol st the Univereity of Michigan 

Biologiosl Station. 

My conclusion that incubation 1. pzformcd by the 

femab Red-eyed Vlsdo alone i s  based on three l i n e s  of 

evidence: first, obaervrtione of the .clearly marked 

female on Beet 13; eecond, analy&e-Qf the incubation 

rhythms of the female8 on Neete 2, 4, 9 a;nd 13, and a 

comparison of these rhythme w i t h  those of other  

pasaerine birds;  and th i rd ,  the behavior pa t te rns  of 

both sexee at the e lx  neste  mzntioned I n  the beginning 

paragraph of this section.  Each of these th#e points  

w i l l  be discussed i n  turn. 

A t  Nest 13, the sexe8 oould be distinguished w i t &  

absolute cer ta in ty  since the fea thers  of the female's 

back and rump were d i s t i n c t l y  marked w i t h  black 

indelible ink. The marked bird w a s  known t o  be the 

female, f o r  the song. of the male wero heard durlng 

29 of the 36 observed a t ten t ive  periods, In  88 hours, 

33 minutes of observatione at t h i s  nest ,  incubation w a s  

obee rved t o  ke performed by the marked female alone. The 



unmarked b i rd  wae m v e r  seen on the nest  a t  any time 

during the day _sr night. 

The fern- -an X e s t  13 wae first marked with black 

lndel lble  ink 'by q u i e t l y  approaching the nest  at 3:30 

A.M. while she m a s  as leep  and applying i t  t o  the 

fea thers  of her  back with the a id  of a medickne dropper. 

When, a f t e r  four days this mark began t o  fade, fu r the r  

attempt8 at marking her  were made. However, this bird 

was not at a l l  -tame, and a f t e r  the f i r s t  marking she 

became m r y  wary and flushed before I could approach 

within f ive  feet of the neet, even i n  the early 

morning before i t  w a s  l i g h t ,  Several attempts t o  catch 

M r  i n  a ne t  proved uneuccessful. Final ly ,  a bot t le  cap 

w a s  suspended from one end of a long pole and f i l l e d  

with the ink, A s t r i n g  the length of the pole was 

attacthed t o  the r i m  of the 'bucket, and the pole were 

pushed out through a hole i n  the bl ind u n t i l  i t  was 

d i r e c t l y  over the female on the neat ,  The bot t le  cap 

w a s  then tipped by pul l ing  the s t r ing ,  thus allowing 

the ink t o  f a l l  on the dorsa l  feathere  of the 

incubating bird, c l e a r l y  marking he r , 

The Rhythm of Incubation 

Obeervatione on the incubation rhythms of the 

female Red-eyed Vireos at meets 2, 4, 9 and 13 are 

eummarized i n  Table V I I ,  A t  e m h  of these nest6 

the obeervatione presented i n  the t a b s  extended over 



the en t i r e  incubation.poriod; however, the numttr of 

days on rhioh tfrc I m b a t i o n  ac t i v i t i e  e e r e  obsc rved .. r 
i 

from 'bllnda wer8 8, 7 ,  18 and 13, respectively. 

The Sncmbation rlgthme recorded at these nes ts  

Were found t o  be remarkably similar t o  those published 

by xi- (1943:281) of t en  other  passerine speciee, 

including 21 individual birds,  i n  which incubation w a s  

perfozmrd by tk female alone. The average length of 
8J 

the period8 spent -the nes ts  by the Red-eyed Vireos 

of the present study ranged from 25.4 rtinutee t o  30.6 

minutes. According t o  Nice ' 6  table  bid: 221), the ' 

range of the a t ten t ive  periods of the 23 other passerine 

birde w a s  1 2  minutes t o  49.1 minutes, with a median of 

89.8 minutes. Omitting the two t rop ica l  species, Nice 

determined the minimum length of the a t ten t ive  periods 

of the 19 temperate zone birde t o  be 19.3 minutes, the 

median, 30 minutes. 
/ 

A s  f o r  the ina t t en t ive  periode, my records i n  Table 

V I f  show the extxzmee i n  average length t o  be 7.4 niinutes 

and 17.2 minutes. According t o  Nice, the periods s p n t  

off the nest  by the 23 passerine birds  ra.nged fro@ 5.7 

minutee t o  16.5 minutee, with s median of 8.5 minutes. 

The percentage of dayl ight  time spent on the nest  

by the Red-eyed Vireos rmged from 63 per cent t o  -82 

per cent, while Bicels  table  shows this percentage i n  

the t en  other-.pseseyiatr e p c i t s  to  range between 60 per 

cent and 85 perzcent, with a medim of 75 per cent.  



The comparison of my recorde of the Incubation rhythms 

of the hd-eyed Vireos e t h  thoee published by Hi -  of 
a 

t en  pseserine speoies i n  uhlch the female alone incubahe 

=waled 8 s t r i k i n g  s imilar i ty .  This e iml lar i ty  between 

evidenoe the two s e t 6  of reepdu was presented a a  furth.. 

that the Red-eyed Vireo l e  a l so  a speoiee i n  whlch 

inmbrttion i e  performed by the female alone. 

TabLee VfII and IX an8 Graphs 11 through V give 

de ta i led  reoorde of the a t t en t ive  and ina t ten t ive  pe riode 

of the feznalee at Xeets 4 aad 9 on the thircl, eeventh and 

ten th  &ye of t h e i r  reepective incubation perlode. Graph 

O indleutr  e t h a t  at Beet 9, the female ' 8  i ne t inc t  t o  

incubate reached i t s  peak the t h i r d  day of incubation. 

Her ina t ten t ive  perlode were the shor t e s t  on the th i rd  

day, becoming longer a e  the period progreseed. The 

average length of time spent off t h i e  nest  lncr€eiseCl from 

7 minute e on the t h i r d  day t o  13 ~ i n u t e  s on the seventh 

and t o  15  minutes on - the tenth day of Incubation. However, 

for no apparent reason, the recorde of the female at meet 

4 do not corroborate theee findings. A t  Beet 4, the 

ina t ten t ive  periods were the longest at the beginning of 

the period, and they consis tent ly  decreased i n  length, 

becomlng very shor t  s e  the day of hatching approached ( ~ r a p h  

111). The time epent off the nest  by t h i e  female decreased 

f rou an average of 19 ~ i n u t e e  on the t h i r d  day t o  13 

minutes on tb seventh day and t o  6 minutes on the 



tenth day, when the i n s t i n c t  to  incubate ha8 reached 

Ate p e e  (Graph III). < 

Ro €orrela t ion could be found between the  length of 

the a t ten t ive  periods and the stage of incubation st 

e i t h e r  of the nes ts  s tudied i n  de ta i l .  The averages of 

the a t ten t ive  periode ranged from 30 minutes t o  39 

minute 8 throughout the incubation p r i o d e .  In  adeition, 

the temperatures during the incubetion p r i o d a  at both 

ne st8 remaimd remarkably uniform and moderate so t h a t  

no posit ive cor re la t ion  between the length of the periods 

and the weather could ?x made. However, the very long 

pe riode, 75 ~ i n u t e e  on Nest 4 and 65 minutee on Nest 

9, both occurred during severe thunder and r a i n  storms, 

Probably the most in te ree t ing  point brought out by 

Graph8 11 and IV is  t h a t  long periode of a t tent iveness  

consis tent ly  occurred at both nests  between 9:30 A.M, 

and 11:30 8.16, Similar lengthy periods on the nes ts  

occurred with equal pereistence between 3:30 P.M. and 

5:30 P.M.. A possible explanation f o r  the long at tent ive 

periods which occurred d a i l y  i n  the r iddle  of the 

morning may be the increase i n  a i r  temperature which bad 

become apparent by 9:30 A.M.; also, by tha t  time the 

female's e a r l y  morning hunger had probably been appeased 

and she was sa t i s f i ed  t o  remain f o r  longer periods on 

the ne a t ,  The mid-af t e  rnoon lengthy pe riode corre eponded 

with the t inee the eun shone d i r e c t l y  on the nes ts ,  



The fernalee covered t h e i r  egg8 during tWu8 i n t e r v a l s  

protecting tham from the rays 05 the 

IV) , 

Behavior of the Sexes 

The following general statements apply t o  all of the 

pairs observed unless  specif ic  birde a n  =?erred to. 

Although i n  78 hours, 49 minutes of observations from 

blinds a male Rsd-eyed Vireo wets never observed s i t t i n g  
* -*, ; ' 4 

on s w e t ,  one nae sometimes seen sccompan+nghie mate 

on her re turn  t o  the nest  a f t e r  an ina t ten t ive  psriod*: 

Also, at times a male w a s  observed t o  v i s i t  a female 

while she was on the nest ,  uaually bringing food which 

he passed t o  her ,  Plate VS i l l u s t r a t e s  t h i s  sourtship 

feeding st Nest 9, On a few occaeions a t  Best 9, the 

male did not approach the female lmrnediatelg, but sat 

on a nearby branch singing eo f t ly  with  h is  b i l l  ful l  of 

food. A t  such timee, the female begged f o r  the la rva  

by opening and closing her b i l l  as well as u t t e r i n g  s o f t  

nchipsn, A l l  of the vocal exchanges betmen a p a i r  of 

Red-eyed Vireoe at the nest  during t h i s  period were very 

subdued, of t en  barely audible t o  the obse rver i n  a blind 

only four f e e t  d i s t an t ,  On eome of the males1 v i s i t s  

( ~ e s t e  9 and 13) they brought nest ing mater ia ls  which 

the incubating females accepted from t h e i r  b i l l s ,  This  

wae an eepecial ly  common occurrence at Best 9. The female 

@eat 3) a f t e r  taking the mater ia l  always held it  i n  her 



bill f o r  a few eeoond6, and tben, leaning over the r i m ,  

worked it i n t o  the w a l l  of t h e  neet with her  b i l l  (Plate 

IV). Eer movement6 were alw~~yrr wiek and preelee. O n  

one occasion (lle8t l3), th. malo w a s  obeerved t o  p l w e  

CL p i e s  of outer  bark .of Paper Birch on the limb 

supporting the nes t ,  abut one inch from the nest ,  and 

t o  ee- it t o  the brsnsh with a thread from a sp ider le  

egg csee . Thie example of s y m b o l i ~  building wae the ., &'I. 
L - -  

only instanoe i n  whleh s male  wae obeerPed weaving 

materials. A male was never eeen working materials 

i n t o  a nest. 

mr ing  the period of incubation, the males d id  not 

fp?ro=h the nee ts  at regu1.r in t e rva le  and, themfors ,  

a rhythm of t h e i r  a t tent iveness  and inattentivene es 

oould not be worked out. The p i r e  were never obeervmd 

t o  exchange poeit ions on the nests.  

While incrubating, a female Red-eyed Vireo coneietently 

took a posit ion i n  a nest  eo that she faced the crotch 

of the supporting branoh (plate V, Fig. 1 and Fig. 2). 

Thie poeition woe never observed t o  vary. While on a 

nes t ,  a female ord inar i ly  eat  qu ie t ly  looking about, at 

times preening her  feathere.  For the most par t ,  she 

remained - a l e r t ,  but oocaeionally ehe claeed her  eye0 

and appeared t o  be sleeping. Intervale  of reet lessnees  

commonly occurred toward the end. of  the a t t en t ive  

pariods. During theae moments of rest leaenese,  the 



female raised hereelf off the neat,  turned the Eggs wi th  

her  b i l l ,  fluffe.4 her feathere  and then s e t t l e d  back onto 

the nest.  l ? b n  leaving a nest ,  a female flew quickly 

and quiet ly  away, alwaye i n  the same direct ion.  The 

method of re turn varied eomewhat with the individual.  

At meet8 1, 2 and 5, the  female6 flew d i rec t ly  t o  the 

nesting s i t e s  as qu ie t ly  and delibera3ely as they had 

l e f t .  However, at Nests 4, 9 and espec ia l ly  13, the 

f e ~ a l e e  followed a winding course t o  the neating s i t e ,  

flew in to  the nes t ing  t r ee  and there hopped about the 

branches, looking around and u t t e r i n g  sof t ,  Catbird-like 

w@reew c a l l s  kefore en ter ing  the nests .  The l a t t e r  

birds  n;ay have seneed my preeence i n  the blind which 

would account f o r  t h e i r  warinees. 

Fkaotione t o  Intruders 

The reac'tione of the various p a i r s  of Red-eyed Vim08 

t o  my intrueione varied xcarkedly with t h s  individuals. 

The ,females on Nests 5 and 15 permitted ICY close approach 

before flushing, while the female on Nest 13 flew off 

while I was s t i l l  eeveral f ee t  d i s t an t .  My experiences 

i n  attempting t o  mark t h i s  f e ~ e l e  ha= previously been 

diecuesed (page 34). Beet 5 wae located at the back of 

two of the Biological Stat ion cabins and much human 

a c t i v i t y  took place d i r e c t l y  below it. The female w a s  

seemingly undieturbed by t h i s  a c t i v i t y ,  and the pE8ence 

of h u ~ a n e  very close t o  her did not cause her t c  f lush* 



The fearleeenese of t h i e  female became increaeingly 

e v i b n t  toward the end of the- inoubntion period, at 

whish time she allowed my hand t o  touch the met 

before h a v i n g  her eggs. Herrick (1900:U3) reported 

erperiencres with a female Red-eyed Vireo which showed 

remarkable tamenem, allowing her fea thers  t o  be etroked. 

I n  a d i t i o n ,  Pe rkine (1911: 206) and Baynee (1922: 357-8591 

secorded instances of incubsting females of t h i e  s p c i e s  

not only aoceptlng food from t h e i r  f inger8 but a le0  

water from s i l v e r  epoons. No such s t r i k i n g  examples of 

fearleesness were obtained with the Vireos of the 

Douglae Lake region, 

The female Red-eyed Vireos of the preaent study 

aeeu~led the more ac t ive  role i n  defense of the nest ,  

although the males always aesieted them. On nurferoue 

occssions, the female, eometimes accompanied by her 

mate, returned t o  the neeting s i t e  whlle I w a s  near 

the neet measuring egge o r  examining them t o  dete mine 

whether o r  not they were pipped, A t  suoh timee, the 

pa i r  o r  the  female d o n e ,  whichever the caee happened 

t o  be, loudly protested my presence, f ly ing  excitedly 

about the nearby brmchee w i t h  t h e i r  t a i l  feathere  

wideljr spread, u t t e  r ing  t h e l r  loud, nasal, Catbird- 

l i k e  W r e t  = c a l l s ,  and mapping t h e i r  b i l l s  together 

i n  rapid succeseion thus producing eeve ral loud u c l i ~ k i ~ g n  

eounde. If the female were elone when she returned 



t o  f ind  an in t ruder  at the nest ,  her loud p ro tes t s  

quickly a t t r ao ted  her mate. The c lose r  the time of 

hatching approached, the more violent  the birds '  

reactions toward in t ruders  Became. Toward the en8 of 

the incubation period, the  females became f a r  more 

aggre ssive than t h e i r  mate 6 and darted qul t e  close t o  

any intruder who w a s  nearby. The males protested as loudly 

as t h e i r  m a t e e ,  but t M y  always kept t h e i r  dis tance,  

a t  l e a s t  from human i n t ~ d e r s .  

Incubation a t  Night 

A t  a l l  of the nes t s  observed during the incubatien 

p r i o d ,  the eggs were covered throughout the night 

the Vireos. A t  Nest 13, where the female w a s  c l ea r ly  

marked, i t  w a s  determined w i t h  cer ta in ty  t h a t  the female, 

not the male, remained on the nest  at night. The 

incubating females s l e p t  snuggled well  down i n t o  the 

nes ts  with t h e i r  heads placed under the ecapulare of 

t h e i r  shoulders (Plate XI1 ) . 
Abnorqali t i e  s of Incubation 

The female a t  Rest 13, whose eggs were destroyed 

and replaced with rounded stones, accepted the stones. 

Her l a s t  egg had k e n  l a i d  on July 16, and calculations,  

based on the known incubation pe riode of o ther  Red-eyed 

Vireo eggs i n  the Douglas Lake region  a able VI) 
indicated Ju ly  28 t o  be the nomal  date of hatching for . 



her eggs. However, t h i s  pereis tent  femsla continued t o  

incubat8 the stones u n t i l  August 8, five day6 beyond the 

normal incubation period. 

Hatching 

Four nes ts  (2, 4, 9 and 15) were under obeemation 

from blind6 at the time hatching occurred. The se nests 

contained a t o t a l  of e igh t  Red-eyed Vireo eggs, one of 

which disappeared from Nest 2 on the eecond day of 

incubation. The time of day when the eggs we rs pipped 

was not deterrrined. I n  addition, the length of time 

involved in the hatching process is not known, because 

i n  a l l  t b 8 e  neete, it occurred during an a t ten t ive  period 

of the female. However, it was d e f i n i t e l y  determined 

t h a t  the seven young Vireos were completely f see of the 

egg shelle,  and t h a t  the females had removed eonie of the 

broken pieces of s h e l l  by the following times: 

Nest 2 (7/8/4?) - - - - - 1 egg: 5:45 P . I .  

Nest '4 (8/4/4?) - - - - - 2 eggs: 6:30 A.M. 

1 egg: 8:30 A.M. 

Nest 9 (7/4/49) - - - - - 1 egg: 8:00 P.M. 

Nest 15 (8/2/49) - - - - - 1 egg: 9:00 A.M. 

1 egg: 10:OO A.M. 

Newly Hatched Young 

- T h e  condition of development of a Fkd-eyed Vireo at 

hatching was fou@d t o  be a l t r i c i a l ,  the nee t l ing  being 



completely dependent upon the adu l t6  f o r  both food &nd 

warmth. 

A newly hatched young w a s  completely naked except 

f o r  eome sparee, sho r t ,  dark grsy neoseoptilee on the 

f ollowing do r sa l  pterylae : the c a p i t a l  t r a c t ,  the d o r s a l  

and pelvic  reglone of the  sp ina l  t r a c t ,  tb humeral 

t r a o t e  and the alar t r a c t s .  Thie gray down w a s  =ore 

prominent on the capit;al  and s p i n a l  pterylae . Ventrally,  
* 

the bird use e n t i r e l y  f r e e  of down feathers .  

The co lora t ion  of the naked sk in  was pinkish-orange 

('chapman1 e co lor  chart, 1932), somewhat darker  dorsa l ly .  

The visoera  were c l e a r l y  v i s i b l e  through the t h in ,  

t ransparent  sk in  of the sbdonien. The egg too th  was 

prominent and the  l a t t e r  ae  we l l  as the l a t e r a l l y  

protruding r i c t a l  r2gion of the b i l l  were whit ish  I n  

co lo r  i n  s t r i k i n g  con t r a s t  t o  the bright chrome yellow 

(chapman: 1bid.) l i n i n g  of the mouth. 

The head and abdomen were la rge  i n  comparison wi th  

- the r e s t  of the body, e spec i a l l y  the  wings which were 

ehor t  and undev4loped. The claws on the f e e t  we= 

l ikev ise  undsveloped and blunt.  A remnant of the  former 

yolk eac. and a l l r tn to ic  s t a l k  was apparent on the abdomen. 

The eyes wers not open. 

The young ne e t l i n g  w a s  cold blooded and e n t i r s t l ~  

dependent upon the  adu l t  bird f o r  the regula t ion of i ts  

body temperature. 



The only apparent reflexee were those re la ted  t o  

feeding and maintaining an upright body posture i n  the 

neat.  The newly hatched b i rd  had the a b i l i t y  t o  lift 

the head and open the mouth f o r  about 7 seoonds, When 

defecating, the caudal end w a s  oriented toward the top 

of the nest.  During the inat tent ive periods of the 

adul t  Vireos, the w a t l i n g  a e e m d  a rept i le- l ike  postute 

i n  the nest, uaing the undeveloped wings and enormous 

abdomen as supports, the head res t ing  on the nest  bottom. 

The wings were a l so  used as crawling appendages when the 

Ymng attempted t o  move about within the nest .  The reflex 

related t o  grasping the bottom of the nes t  with t h s  

f ee t  had not yet  become apparent. 

Only one nes t l ing  ( ~ e s t  9) w a s  weighed immediately 

a f t e r  hatching. This young Red-eyed Vireo wighed 1.75 

gram, 

Development of the Young 

Although the weights of the three nes t l ings  i n  Neat 

4 were taken daily,  the course of development of the 

young Red-eyzd Vireos was closely followed only at  J s s t  

15. The following day-by-day account of the development 

of the young bi rds  is besed e n t i r e l y  on data obtainea 

a t  Nest 15. 

The F i r s t  Stage of Development 

Plate V I X  shows a neet l ing Red-epd Vireo 24 hours 



a f t e r  hatching. By t h i s  time, the f i r s t  macroscopic 

evidences of the growing te  l e o p t l l e  8 ha8 appeared along 

the  alar t r a c t s ,  the pspillaet enlarging and darkening 

(plate V I I ,  F i g .  1). The gray neoesopt i les  which were 

present  at hatching had inclsaeed s l i g h t l y  i n  length, and 

s imi l a r  gray down fea6hers had begun t o  appear on the 

c r u r a l  p te ry lae  , In addit ion,  white down fea th2re  were 

preeent t o  a l e s s e r  degree on the ven t r a l  p t e r l s  i n  the 

regions of the breaet  and abdomen. 

With the exception of a s l i g h t  15ngthening of these 

down fea thers ,  no f u r t h e r  change w a s  noted i n  the p l w a @  

of the developing Vireo u n t i l  the t h i r d  day of nes t  l i f e .  

On t h a t  day, the sheaths  of the prirneriea beg- t o  

emerge from the pap i l l ae  on the alar t r a c t s ,  and down 

fea there  appeared on the last of the do r sa l  p t e r y l a ~ :  

the  femoral t r a c t s ,  the caudal t r a c t ,  and the c e r v i c a l  

and i n t e  rscapular  regions of the s p i n a l  trwt Ventral ly,  

the  c a p i t a l  and c e r v i c a l  res ions  were s t i l l  naked and 

the  c i r c l e t  of fea th9re  eurrounding the anus w a s  not 

yet v i s i b l e .  

By the  four th  day of neat ' l i f e ,  all of the  f e a t h e r  

t r a c t s  had become evident  owing t o  the enlargement of 

the fe athe r papi l lae  both ven t r a l l y  and do r sa l ly ,  

30r%al ly ,  the sheaths of the t e l e o p t i l f a  were beginning 

t o  emerge from the p E p i l l s e  along the s p i n a l  t r a c t  m d  

the hume ral t r a c t s .  No down fea thers  were prs  sen t  a t  any 



tima on the vent ra l  c a p i t a l  t r a c t  o r  the cerv ica l  region 

of the ven t ra l  t r a c t .  

T k  first stage of development included the fir& 

four daye of neet  l i f e ,  the day of hatching being 

deeignated as 0 day. This wae a period of rapid growth, 

the young b i rd  incre3,slng considerably i n  elze a d  

weight. Although exact measuremsnte were never taken, 

the weight increeeed from 8.73 grame at the end of the 

first day t o  8-57 grams by the end of the fourth  day- 

The head and abdomen remained proportionate l y  l a rge r  than 

the r ee t  of the body. The eyee remained closed. By the 

fourth  day, the r e ~ n a n t  of the yolk sac had shriveled 

coneiderably and the egg tooth had decreased i n  s iee;  

however, both were i n  evidenoe throughout t h i s  first 

atage. 

The ne e t l i n g  was as yet  a cold-blooded, rept i le- l ike  

creature. The body temperature quickly dropped t o  tha t  

of the surrounding air  when the young was removed from 

the nest  t o  weigh o r  photograph. When plmed on i t e  bmk 

t o  photograph, it attempted t o  r ight  i t e e l f  but was unable 

t o  do so. I n  the upright poeition, the wings were s t i l l  

used as eupporte and appendage8 i n  crawling m o v e ~ n t e .  

Up u n t i l  the four th  day of ne st l i f e ,  the only 

~ f l e x f i ~  were thoee of fepding, defecation end maintaining 

an upright poeture . The ref lex re la ted t o  grasping the 

nest  bottom w i t h  the f e e t  w a s  f irst  evident on the four th  

day. 



. \ 

The Seoond Stage of Zkvelopment 

The eeoond atage of development embraced the f i f t h  

and eixth days of nent  l i f e ,  It wae a period of rapid 

fea ther  growth. Dorsally, the sheathe of the t e l eop t i l ee  

protruded from the papilleu of a l l  the fea ther  t r ac t s .  

T h e  sheaths were espec ia l ly  prominent along the alar 

pteryaib where they were beginning t c  break open on the 

eixth day, The white fea ther  sheaths were a l s o  beginning 

t o  emere  from the papil lae of the v e n t r a l  t r a c t  (Plate 

VIII). ~y the end of the s i x t h  day, the r ing  of fea thers  

surrounding the anue had become apparent, 

T h i s  was a l so  a etage of rapid body growth, the 

weight of the nes t l ing  incressing from 10.88 grams on the 

f i f t h  day t o  12.51 grms by the end of the s ix th  day. 

The he ad and abdomen we re s t i l l  large but no long3 r 

enormoue i n  r e l a t i o n  t o  the r e s t  of the  body. The wings 

showed rapid development. There w a s  a noticeable e l i t  

i n  ths  eyes on the f i f t h  day and they were well  opened 

by the e ix th  day of neet l i f e .  

Temperature cont r o l  wae seemingly e stablished by 

the end of the s ix th  day although th9 ap te r i a  were a t i l l  

evident, espec ia l ly  ventral ly .  On t h a t  day, the body 

t e m p r a t u s  d id  not noticeably drop while the pes t l ing  

was being weighed, 

The f i rst  food c a l l s  were heard on the f i f t h  day, 

although they may have ocourrsd on p r e v i 0 ~ 8  daya i n  my 

absence. On the f i f t h  Bay when the young as8 plsca& on 



i t s  back t o  photograph, i t  wae s t i l l  unable t o  r i z h t  

i t s e l f ;  however, by the s ix th  day i t  w s e  able t o  do so. 
C 

The grasping reflex w a s  well  developed throughout t h i e  

atage. The young clung t o  the bottom of the nest s s d  

w a s  d i f f i a u l t  t o  remove. It could graep my f inger  

eecurely, but the legs were ae yet too mak t o  rcaintain 

the body i n  a ve r t i c81  perching poeition. The nes t l ing  

s t i l l  used the rapidly developing wings as supports, snii 

allowed the head t o  r e s t  on the neet  bottom when not 

begging f o r  food. Preening movements were f i r e t  observed 

at the end of the s i x t h  day, a t  which t i m e  the young 

ran i t s  b i l l  over the opening fea.ther sheathe of both 

alar pterylae . Warner (B. m. :15) s ta ted  that  

nest l ing Red-eyed Vireos began t o  preen on t h s  fourth  

day of ne st l i f e  . 
The Third Stage  of Development 

The th i rd  stage of development included the seventh, 

eighth snd ninth days of nest l i f e .  %ring t h i e  period, 

the appuance of the hestl inga underwent a aarked chsnge 

owing t o  the rapid lengthening m d  opening out of the 

feather  sheaths. This occurrsd f i r s t  on the dorsal  and 

subsequently on the v e n t r a l  pterylae.  By the end of the - 

eighth day, the dorea l  t e l eop t i l ee  had lengthened ztnd 

expanded so ae t o  completely obscure the dorsa l  apteria. 

This w a s  a lso true ven t ra l ly  by the morning of the ninth 

day. Many of the down fes thers  remained attached t o  the 



distal end8 of the t s l e o p t i l e e  (Plate IX). 

A t  the beginning of t h i s  st- of bevel0 
< 

egg tooth w a s  e n t i r e l y  gono and the whitish r ie  

region of the b i l l  had become horn colored. Aleo, th 

b r i l l i s n t l y  colored l i n i n g  of the mouth had faded 

eomewhat . 
. Throughout t h i s  period, the young b i r d  maintsine 

a v e r t i c a l l y  upright posit ion i n  the nest ,  of ten a l low 

i t s  heed t o  r e s t  on the -st rim. It w a s  far mor8 

act ive than during the previous etagee, frWpXYtly 

preening i t s  fea there  and scratching i t s e l i .  1% etrcstc 

both i t s  wing6 and legs  a t  frequent i n t e r v a l s  and 

rapidly f l u t t e r e d  i t e  wings when begging. It w a s  tame 

and seemingly f e a r l e s s ,  never cowering when be ing remo 
* 

from the nes t ,  weighed o r  photographed. 

The weight of t h i e  neet l ing decreased from 13.97 

grams on the seventh day t o  13.46 grams on the ninth 

jus t  pr ior  t o  nest leaving. This  decrease i n  body e 

weight i s  undoubtedly corre la ted  w i t h  the increased 

a c t i v i t y  of the bird.  

A l l  of the young Red-eyed Vireos observed l e f t  the nes t s  

at  soriie time during the ninth o r  tenth days of nest  life. 

The Fourth Stage of Developent 

Very l i t t l e  information per ta ining t o  the four th  

stage of the Red-eyed Vireo's developnent wae obtained* 

However, one young which had been fledged f o r  three dsye 
- 



from Best 19 wae found. Thls  fledgling -a8 king fed by 

the adult  Vireo. at tb. time it 18. ibisoovazed. It r s e  abla 
s -, G".* *& -=* -c 3 4-4: - 

t o  f l y  a t o t a l  d l ~ t a n a e  of about B0.38et snb wae following 

i t s  mren te  through the  t r e s s  as they searohed f o r  lneects.  

- I n  a t tecpt ing  t o  fly acrose a 50 f o o t  olear ing i n  tha  

t r ees ,  i t  f l u t t e r e d  t o  the  ground. Tbre ,  I picked it  

up and placed it on a low branch of a nearby t r e e  t o  

photograph (plate x). It showe e of f e a r  ae 

I approached and took it i n  my 

The doreal  f ea the r s  of t h i  id were a drab 

grayish olive-green color; the olive-green color was 

e S p  c l a l l y  br ight  on the edgee of the t a i l  and wing 

feathera.  The ven t ra l  fea thers  were white, those of the 

eide e and f  lanks being washed with a bright yellow. 

The broad white l i n e  above the eye and the dark l i n e  

through the eye were evident, but not d i s t i n c t .  Down 

feathere could s t i l l  be eeen attached t o  the d i s t a l  

ende of the t e  l eop t i l e s ,  especial ly  those of the c a p i t a l  

t r a c t .  The t a i l  f ea the r s  were as ye t  quite short  and 

undeve loped, which probably account e f o r  the f ledgling'e 

i n a b i l i t y  t o  f l y  over 30 f e e t .  The feather8 of the 

wings were well  developed, 

The b i l l  and f e e t  were horn colored, The i r i s  

of the eyes was not red, but ra ther  a dark brown color. 

The weight of t h i s  f l edg l ing  w a s  not determined. 



prehing postua of the adult bird, maintaining i t se l f  
.. *.. - - .C*-r *.a >> - q*-xw- 

i n  a vert ieaZly bprfght 'position and Waking i ts  head 

under the eoapulars. T l a W  31 I shore the young Vireo 

from Hest 5 asleep only two hoare a i t e r  leaving the 

neet. 

D a l l y  Weight Increase 

The dally Incrsase i t of four  nee t l ing  
' -  - _ 
T i  

&d-epad vireo=- I t - ia i n  4; one i n  nest  15) are 

presented i n  Graph V I .  The four young whoee weight 8 

were graphically reoorded belonged t o  second broods of 

the season and were reared i n  nes ts  which were 

unparssitiz@d by the CowbisB. 

The graph show8 t h a t  the ,weight of the young i n  

Nest 15 increased most rapidly during the f i r s t  stage 

of development, the nestl lngagaining an average of 

2.04 grams per day. The inoreaee i n  weight dropped t o  

.96 grsm and .67 gram on the f i f t h  and s i x t h  daye of 

nest l i f e ,  reepeotively. During the th i rd  stage of 

development, the average weight inoreaee wae .4? gram. 

Probably owing t o  the increased a c t i v i t y  of the young, 

i t s  weight decreased .55 gram on the eighth day. The 

following day, immediately p r i o r  t o  nest  leaving, the 

young had regained only .03 gram. 

The weight increaeee of the nes t l ings  i n  Neat 4 



f olloued muoh t h i s  same pa t te rn  ( ~ r a p h  V I  ) , A l l  of th@ 

neet l inge ahme8 the most rapid weight increase during the 
--*<- , 

f irst  etage -af davelopment, and a l l  shoved a e l igh t  drop - - 
- s- 

i n  weight on ,She e ighth  day of nest  l i f e ,  In  only one 

r e e i n e d  completely before the young w a s  f l9d@de 

Parental  Care 

A t  Beet8 2, 4, 9 and 15 the femalee were observed t o  

remove the empty egg s h e l l s ,  In  each case, the feroale, 

a f t e r  an a t t en t ive  period, raised'herself off the nest ,  

peered i n t o  it, and then took e? piece of eggshel l  i n  her 

b i l l ,  A t  Beet 9, the female always dropped the broken 

ehe l l  over the  edge of the nest.  However, at the other  

nsste,  the females f l e w  zway mith the ehe l l s .  Wheth2r 

these birds  ate the s h e l l s  o r  merely dropped them somewhere 

is  not known. 

Care of the 'Young 

The feeding of the t h ~ g  young i n  Nest 9 when they 

were two, three  and f ive days old wss watched from a blind 

placed four  f e e t  from the nes t .  These obey rvatione =re  

interrupted on the a ix th  day of neet l i f e  when the neet 

w a s  robbed by a Red Squi r re l ,  A summary of the r e s u l t s  

i e  preeented i n  Table X. This in fomat ion  is supplemented 

by observations made by D r .  Olln t k w ~ l l  P? t t i n g i l l ,  Jr. 



in 1934. H i s  obeervtitione bgm when thr Young Were 

0ix daye old and extended up to  the day the young w e r t  

fledged. A summary of h i s  oba5rvatione i e  presented i n  

Table XI. 

For the f i rs t  three days a f t e r  hatching, the a c t i v i t i e s  

of the female on Neat 9 w e n  ve-ry similar t o  those during 

incubation. She brooded the young much and ra re ly  fed 

tehm. The percsntage of daylight houre spent on the nest 

was 73 p r  cent and 65 p r  cent on thwsecond and t h i r d  

days, r e s p c t i v e l y .  The percsntage of daylight time 8pent 

on the nes t  during incubation by four  femalee fe able BII) 

ranged from 63 per cent  t o  82 pe r  cent. 

Brooding, l ike  incubation, wae done by the female 

alone. The male frequently cme to  feed t& young, but 

hs was never obeerved t o  s e t t l e  onto the nest .  T h i s  

f inding agree8 with t h a t  of Herrick (1904:113) who 8tate.d 

t h a t  the--female alone'brooded almost continuously f o r  the 

f i r s t  four day8 of the nes t l ing  period. 

The numkr of nights tha t  thz females cevered the 

young varied with the individuel bird. The female at  Ne st 

9 spent the night8 on the nest  up t o  July 9, when the nest 

vae robbed. A t  Meets 2, 4 and 5, the femelee brooded every 

n i sh t  tha t  young were present i n  the nest8. In  contract, 

at mest 15, the young we rz not covered during the night 

a f t e r  they wsre 0 l i  days old. 

The female at  &st 9 shoved a steady increase i n  her 



r: 

feeding rate,from 0.47 times per hour on the sscond day -- 4 
- 3  

t o  5 timee per hour on the fifth day; the m e t  wse 

robbed by a Red Squi r re l  on the e ixth day, Pettin&1l1e 
a 
- 2  - 

r;7 
Tr- 
ti 

obeervatione made i n  19 4 extended from the s ix th  day t o  - Z 

=4! 

the ten th  day of nes t  l i f e .  After  the 8lxf;h day, on 

which the female fed  2.46 t inee  pe r  hour, he did not 

observe her  to  feed the  young again, the job being performed 

by the male alone, 

A t  Beet 9, the m a l s  's ra te  of feeding a l so  gradually 

increased, from 1.25 and 1.17 times per hour on the second 

and t h i r d  days t o  4.33 times per hour on the f i f t h  ds.y. 

P e t t i n g i l l ' s  records show a marked incmase i n  the male's 

feeding ra te ,  12 and 10.5 t i a e s  per hour on the seventh 

and eighth days, when the female was no longer observed 

t o  feed her young. However, f o r  no apparent reason, the A 

male made only 3.75 t r i p e  w i t h  food per hour on the tenth 

day, the day p r io r  t o  nes t  leaving. T h i s  decresee i n  

feeding r a t e  may p a r t i a l l y  account f o r  the s l i g h t  drop 

i n  the weight of tns young on t h a t  day (Graphs VII and 

VIII). 

Whereas the fsmale assumed the Lore act ive role i n  

incubation, the ms.le outdid his mate during the feeding 

period. My observations snd those of P e t t i n g i l l  show 

the female feeding more frequently than her mate only onm 

 eat 9, second day), when the male fed 0.47 t i m f e  p r  hour, 

the f e mals m~king  1.24 t r i p s  hour 



consistently from the eccond day u n t i l  the nes t  was 
- 3  r, 
", I .  -* - - - robbed, from 1.72 times per hour t o  9.33 time0 per hour, 

averaging 4.65 timee per hour f o r  these flrst five days. 1 I 
P e t t i n g i l l l e  observations show tha t  the height of the I i ,  
feeding r a t e  was reached on the acventh day of nest  1 '  

I 
l i f e ,  1 

The Red-eyed Vireoe on the whole fed t h e i r  y o w  

qui te  infrequently, t h e i r  ra te  ranging from 1.72 times . I 
t o  12 timee per hour and averaging 6.52 at both nests.  I 
The feeding ra t ee  per  hour of e ight  paseer im 8pecie8 1 
presented by Nice (op. -.:235) ranged from 39.7 t o  

11.4. According t o  Alce and Thomas (1948:151), the 

Robin fed 6.5 times p r  hour and th2 Oven-bird, 3.7 times I 
pe r hour.. 

Food 

The Red-tyed Vireos of the Douglas Lake region were 

oberrved t o  be highly inssctivoroue. The young were 

fed e n t i r e l y  on insecte ,  especially Lepidopterus larvas 

(Plate XI, ~ i g .  I.). NO evidence tha t  t h i s  speciee e a t s  - 

any animal food other  than insecte w a s  obtained. 

The food habite of the farhily Vireonidae have k e n  

thosmghly ~ t u a i e d  by members of the United Sta tes  

Dspsrtment of  Agriculture. The conclusion drawn by these 

e x p r t e  i s  t h a t  econoroically the Vireoa a re  among the 

birds  niost usefu l  to  man. Collectively, Vireos take 1 ~ 8  



numbere of eeveral  speoies of oa te rp i l l a r s ,  m a l e  ineecte,  

weevile, leaf hoppere, and bornre, The etudy of Chapin 

(1925) was made eraminfng the content6 of the stomach8 

of 1951 individusle of B o r a  American Vireos. Beal (1907) 

had prevloualy made a s imi lar  study. 

Wnlle hunting f o r  ineects,  the REd-e-~sd Vireoe were 

observed t o  hop alowly along the branchee de l ibera te ly  

eearchlng both aidee of the leaves, Thue, they d id-abt  

ove rlook protect ively colored insec t  species 

Be st Sanitat ion 

The sani ta t ion  of the nest  wae car r ied  out by both 

the male and female Vireo, Plate X I ,  Fig,  2 shows the 

female Vireo at  Nest 9 with a f e c a l  sac of one of the 

young in  her b lh l ,  A t  a l l  of the neete observed, a 

portion of the sacs  of excreta e r e  eaten by the adul t  

birds,  the others  being carried away and dropped, 

Leaving the Neat 

The young i n  a l l  of the neat8 except Best 5, l e f t  

a t  soEe t i m e  during the daylight hours, I approached 

Nest 5 at 7:30 P.M. on Ju ly  7 and caused the young 

Vireo in: i t  t o  become alarmed. It f l u t t e r e d  out of the 

nest ,  and although I placed it back i n  the nest  severa l  

tirn58, it =fused t o  s tay,  Apparently, the adul t  Yireos 

remain near t h e i r  young f o r  a period a f t e r  they are 

fledged, f o r  tha t  n igh t  the female s l e p t  I n  the empty 



nest  near the f l edg l ing  which wae perched on a branch 

(pl&te X I I ) .  

Enemie 8 

The disappearance of several  young aer we 11 as e g p  

wae a t t r ibu ted  t o  the Red Squirrels  which were abundent 

throughout the woods. The ae rodents probably happen on 

nes ts  by chance i n  t h e i r  search f o r  food. A t  Nest 9, 

two young, a Vireo and a Cowbird, had disappeared by 

10:30 A.M. when I v i s i t e d  the neat. The remaining 

Cowbird nest l ing dieappeared short ly  thereaf te r .  

Apparently, the young we re carried away one by one by 

the predator. In  arrat tempt to  diecover the i d e n t i t y  of 

this ensmy, a Least Flycatcher neet l ing w a s  placed i n  the 

robbed nest  as b a i t .  A t  3:32 P.M. a Red Squi r re l  ran up 

the lraple tree and out on the 8lender branch from which 

the neat was auepended. Without hes i ta t ion  i t  seized the 

nest l ing 'ay the head and s t a r t ed  back along tho, branch 

t he  way i t  hsd come. However, i t  l o s t  i ts  foot ing  on the 

slander limb snd f e l l  t o  the ground. It was lsst seen 

running off into  the woods s t i l l  carrying ths young bi rd  

i n  i t s  mouth. The neat i t a e l f  was undemaged by the 

squirrel .  It i s  believed tha t  the squ i r re l  k i l l e d  the 

- nest l ing upon se iz ing  it, f o r  the nest l ings  c a l l s  ceased 

imed ia te ly  and i ts  body s p p a r s d  t o  be limp. Although 

it i s  by no Eeana c e r t a i n  t h a t  the squ i r re l  w a 8  the 



o r i g i n a l  robber of t h i s  nes t ,  t ha t  p o s s i b i l i t y  seems l i k e l y  

eince the s q u i r r e l  came d i r e c t l y  t o  the nes t  without 

hes i t a t i on .  

In  another t e r r i t o r y  ( ~ e s t  5), the p a i r  of Vireos 

whose young had a l resdy l e f t  the neat  w e r e  observed 

n o i s i l y  d iving on an Eas te rn  Chipmunk, They s t e a d i l y  

drove i t  f a r t h e r  from the nes t ing area and f i n a l l y  i n to  

i t s  hole. An unsucceeeful eearch f o r  the young w a s  niade 

at the time. On subsequent daya, although the a d u l t s  w e r e  

f requent ly  seen, they w e r e  never okeerved car rv ing  food 

and tk young were never found. The chipmunk pay have 

k e n  responsible f o r  t h e i r  loss .  

A badly damaged n e s t  ( ~ e s t  1 8 ) , ; s t i l l  a t tached t o  

the c ro tch  of the t r ee ,  was discovered. The bottom had 

been t o r n  away and the l i n i n g  ma te r i a l s  hung down through 

t h i s  hole. The des t ruc t ion  appeared t o  be the  work of 

a b i rd ,  possibly a Blue Jay o r  Crow, both spec ies  being 

present  i n  th2 area. 

The snakes observe& i n  the  region were a l l  ground 

dwellers  and thus probably were not p reda tors  upon such 

b i r d s  a8 the Red-eved Vireos which bu i ld  ele'vated ne8tS. 

Hest 4 containing three  young Vireoe w a s  heavi ly  

i n fe s t ed  wi th  mitee of t h s  family Paras i to ides .  Theee 

ec toparaa i tee  d i d  not prove f a t a l  end the young a l l  

l e f t  the nes t  i n  a s e e m i ~ g l y  healthy condit ion.  



The Cowbird 

The Cowbird must be considersd the pr inc ipa l  ewmy 

of the Red-eyed Vireos of the Douglas Lake region. The 

f i r s t  nes t s  of the season RR parasi t ized by the Cowbird, 

a l l  containing two o r  more eggs of tha t  species. Neets 

6, 8 and 10 were deeerted by the Vireos owing t o  t h i e  

heavy parasitism. The most heavily peras l t ized  nest  found 

during t h i s  study w a s  Nest 10 which contalnsd four  Cowbird 

eggs (Plate XIII, Flg. i ) .  

The Cowbird eggs differed a great deal  i n  appearance. 

The background color  varied be tween white and l i g h t  buff, 

and the eggs were th ick ly  marked w i t h  spots of crinnazon 

o r  rufous brown ( ~ h a ~ m a n ' s  color char t ,  1932). The egg8 

a l s o  varied i n  s ize .  The measurments of the 18 eggs 

found i n  the nes ts  of the Redeyed Vireos ranged from 

18 m. t o  25 mm. i n  &ength and from 14 mm. t o  21 mm. i n  

greates t  width. The eggs within a single neet  of ten 

d i f  fz red markedly I n  appearance . According t o  Friedrcann 

(1929:leO-lei), the var ia t ion  i a  i n  the b i rd  and not i n  

the individual  eggs. Thus, i t  seems l i k e l y  that more than 

one Cowbird u t i l t z e d  the same Red-tyed Vireo neet. 

In  a l l  cases obeerved except one ( ~ e s t  3) ,  the %d- 

eyed Vireo deserted the nexly c o ~ p l e t e d  nes t  i f  a. Cowbird 

egg appared i n  i t  Ixfore her f i r s t  egg had been l ~ i d .  

In  Nest 5, however, a Cowbird egg w a s  discovered under the 

l ining.  This egg was probably deposited before the nest 

was coolpleted, sad the Vireo merely buried it while l in ing  



her nes t  (p la te  XIII, Fig. 1 ) .  

The f i r s t  part of July ,  the female Cowbirds were s k i l l  

l ay ing  sn8 were apparent ly  d e s p r a t e  f o r  neete i n  which 

t o  deposi t  t h e i r  eggs, An add i t i ona l  Cowbird egg as6 

found i n  Beet 8 on Ju ly  3, about 18 days a f t e r  that m e t  

had k e n  abandoned by the Vireos. The egg had not  been 

present on the previous day. In  addi t ion,  at the 

beginning of t h i e  ~ t u d y ,  i t  seemed t h a t  the Cowbirds 

d i d  not l s y  i n  nest6 where incubation had begun. Bowever, 

at 10:30 A.M. on J u l y  2, while I w a s  obssrving the 

incubation a c t i v i t i e e  at Nest 9, a female Cowbird flew 

i n t o  the neet ing tree, looked about, n ? d  then flew of f .  

The incubating female Vireo d id  not  seemed a l amed  by 

the proximity of the Cowbl rd. When I returned t o  the 

nes t  a t  1:15 P.M. and examined i t s  contents ,  one of the 

Cowbird eggs had diesppesred. On the  chance t h a t  t h i e  

female Cowbird might come t o  l s y  the following morning, 

I entered the  bl ind at  4:45 A.M. A t  5:49 A.M. the 

female Virgo l e f t  f o r  an i n a t t e n t i v €  period. A t  5:54 A;Mo 

a female Cowbird appeared q u i e t l y  at the nes t ,  looked 

about and hopped onto the nes t .  She remained s i t t i n g  on 

th? nes t  u n t i l  5:55 A.M., exac t ly  one minute, ak-wblch time 

ehe fl2w away with  a noisy  f l app ing  of her  winze. An 

immediate examination of the nes t  content8 revesled a 

f resh Cowbird egg among the previously mtlrked eggs. 



A study of the development of the young Cowbird w a s  

c a r r i ed  on -a t  Beet 9 un t i l  it was in te r rup ted  by a predator  
-3 

Red Squi r re l ,  The weight6 of -the one Vireo and two 

Cowbird nes t l ings  during t h e i r  f i r s t  days of nest  l i f e  

are presented i n  Graph V I I .  A more complete s e t  of weighte 

from a e imi l s r ly  p a r s ~ i t i z e d  nes t  was t a n  by P e t t i n g i l l  

i n  1934 and i8 recorded i n  Graph V I I I ,  T k  weights of 

the l a t t e r  three  b i rd s  shows t h e i r  oomparstive growth 

r a t e e  as follows: 

Cowbird NO. 1 Cowbird NO. 2 Vireo NO. 1 

3-21 w e  3-54 %me 

4-89 e. 3.81 9. 

21.64 gm. 15.51 gm. 

. 22.73 w e  17.58 i+pe 

The sbove weight6 were t ~ k e n  on succeeding evenings 

beginning on July 19, 1934. P e t t i n g i l l  stopped migh ing  

the  nea t l ings  on July 27 t o  allow a normal ending t o  

n e s t  l i f e ,  

The weights of the Cowbirds tended t o  increase lriuch 

more rapidly than t h a t  of the Vim0 which w a s  found dead 

on July 26, 1934. Considering the g z a t e r  m i g h t ,  



etrongth and voraciousness of the Cowbirds, tbs fati8 of i 

the  young Vireo l a  not surprising.  Her r ick ts  statement J $3 
# r F 

:37 (1911:351) t h a t  every Cowbird ra ised en ta i l ed  the 1066 < a  ,,- 

of fro= one t o  four  o ther  bi rds  eeemed t o  hold &me among 

the  Red-eyed Vireos of the Douglas Lake region* 

The statement of Forbush and May (B. &. :478) 

summarize e the condit ions a8 I found them very w e n *  

"The Cowbird sometimes depositee severa l  eggs i n  the  nes t  

of the Red-eyed Vireo, and where Cowbirds are p l e n t i f u l  
/ 

the first brood of ten consis te  of one o r  more Cowbirde, 
> 1 

so t h a t  i f  they are t o  ra i se  any young of t h e i r  own, they 

llrust nest again l a t e r  i n  the eeaeonen 

Summary 

Thie paper on the l i f e  hietory of the Red-eyed Vireo 

(vireo olivaceue) represent6 the work done from June 25 t o  

August 16, 1947 and from June 17 t o  August 16, 1949, at 

t he  Univereity of Michigm Biological Sta t ion,  Chebo~gm 

County, Michigen. Three occupied ne s t e  and one m c o m ~ b t e d  

nest  were located i n  1947, and nine occupied, two 

unco~ple ted  end four  deserted o r  destroyed n e s t s  Were 

found i n  1949. 

The behevior of the Red-eyed Vireoe during t e r r i t o r i a l  

e s t a b l i s h e n t ,  cour tship  and ~ a t i n g  we re not obse rved. 

The eize of the individual  t e r r i t o r i e s  was deterrtined t o  

a v e r s e  0.8 of an acre.  Bo in t e repec i f i c  c lashes  i n  

defenee of the t e r r i t o r i e s  on the p ~ r t  of e i t h e r  eex were 



noted. The t e r r i t o r i s e  were maintalnad by tha einglng 

of the males throughout the 8ummer. Tith two sxorptiom, 
- .  

t h e  nes ts  were found t o  be more o r  b e e  oentrally loaated 

within the t e r r i t o r i e e .  Nests Il.and 13 were peripheral  

i n  location.  No in t raepec i f ic  c lashss  between the Vireos 

and the o ther  breeding species of the region were observed. 

The Vireos commonly rear two broocle in a season. The 

building of the second nes ts  w a s  found t o  take place about 

the middle of July. No changes i n  the extent of the 

t e  r r i t o r i e  8 during the a+ cond nf s t ing6 of the season were 

de te  mine d . 
In  general, it  was noted tha t  the males sang most 

vigorously during the period6 of nes t  building, egg 

laying, and espec ia l ly  incubation. When young appeared 

i n  the nes t s  and the males kegan t h e i r  feeding a c t i v i t i e s ,  

a s l i g h t  decline i n  song w a s  noted, 

The f i r s t  morning song of the Red-eyed Vireos wae 

closely co rmla ted  with l i g h t ,  The male s awakening song 

was heard an average of 33 minutes before sunrise on 

c l e a r  mornings; on cloudy morninge, i t  averaged 28 minutee 

before sunrise.  The f irst  song on the c l e a r  mornings came 

an average of 1 2  minute e af t e  r c i v i l  tw1light;ron: the -cloudy 

~ o r n 1 n g s ; i t  was heard an average of 16  minutes a f t e r  c i v i l  

twil ight .  

In  the o p n  aspen-dominated woods where thla  etudy 

was ~ade,  the Red-eyed Vireoe b u i l t  t h e i r  nest8 m0f3t 

f r ~ q u e n t l y  i n  vcung Red Dtsple t reee.  However, I k e t  13 



wse W i l t  i n  a Beeoh and Hest 19 wae s i tua ted  i n  a Papr 

Birch, The average e leva t ion  of the nest8 was 6 f e e t ,  - . .>r - 

11.50 inches. They rele Ult on the average of 3 fee t ,  

8.28 inohee from the trunk of the neeting t ree .  

The nest8 were remarkably uniform i n  s ize .  The inside 

depth of the nest8 averaged 47 mm,; the outside depth 

averaged 61 mm, Tbe lneido diameters of ths  nests  

aversged 57 pm.; the outside d i m e  t e r a ,  64 Icm. 

some of th8 component mater ia ls  of the neute were 

present I n  all of the n e s t s  atudied. Other roateriale 

varied from nes t  t o  nes t ,  The l a t t e r  vs r i a t ion  was 

found t o  be due l a rge ly  t o  t h e i r  a v a i l a b i l i t y ,  

The building of Best 4 w a s  e e t i ~ a t e d  t o  hsve tsken 

four and one-half days. Both the male and female 

par t ic ipated i n  the construction of the m e t ,  the fercale 

aesuming the more ac t ive  ro le .  She did a l l  of the ac tua l  

weaving, the male occasslonally bringing ne s t i n g  mate r i a l s .  

The f i r s t  egg w a s  l a i d  the morning a f t e r  the nest 

building a c t i v i t i e  e had ceased; an addi t iona l  egg was l a i d  

on succeeding mornings u n t i l  the c lu tch  Rae completed. 

Without exception, egg laying occurred i n  the ea r ly  

niorning before 6:30, 

Characte r i s t i c a l l y ,  the female s began t o  incubs-te 

only a f t e r  the l a s t  egg wgLs l a i d ,  However, a t  Nest 13, 

tdu5aSibn was begun a f t e r  the f i r s t  egg had been l a i d .  

The aver- s ize  of the c lu tch  w a s  found t o  be 3 eggs. 



The ground color of the  eggs was pear ly  white. Typically,  

they were epareely marked wi th  t i n y  epote varying I n  co lor  

from black t o  cinnamon o r  rufoue b rom,  The masurments 

of 18 egg6 ranged from $Z m, Zo 24--mm, i n  l e n e h  and from 

12 mm, t o  24 mm. i n  g r e a t e s t  width, 

The 8v€ rage length  of the incubation periods was 

13 days, fou r  hours. The exac t  time i n  lrinutee i a  not 

known. 

Incubation was de temined  t o  be performed by the 

female Bd-eyed Vireo alone,  The average length  of the 

periods spent o f f  the n e s t s  by the femeles ranged from 

25.4 minutes t o  30.6 minutes, A s  f o r  the i na t t en t ive  

p r i o d e ,  the extremes i n  average length  =re 7.4 n;inu-tee 

and 17,8 minutes, The percentage of dayl ight  time spent 

on the n e s t s  ranged from 63 pe r  cent; t o  82 per  cen t ,  

T h e  condit ion of development of a Fkd-eyed Vfreo at 

hatching w a s  found t o  be a l t r i c i a l .  The f i r s t  stage of 

development covered the  f i r s t  f o u r  dbys of nes t  l i f e .  

=ring t h i e  stage, rapid  body eqd f ea the r  growth occurred. 

The second stage of development, a l s o  a period of rapid 

growth end fea ther ing ,  e ~ b r a c e d  the f i f t h  and s i x t h  daye 

i n  the nes t ,  The t h i r d  e t a s  included the s e m n t h ,  e igh th  

and n in th  days, aur ing  which the ycung b a c ~ l e  fully feathered.  

A l l  of the young Vireos o b s ~ r v e d  l e f t  the n e s t s  at B O E ~  

t i ~ e  during- the n i n t h  o r  t en th  days of ne 8t l i f e ,  Fl ight  

18 a t t e ined  during the f o u r t h  8 t e . s  of d e v e l o p ~ e n t ,  



The ferrale Red-eyed Vireos removed the empth eggshel ls  

fro& the neete.  Brooding, l i k e  incubation,  was performed 

by the female alone. For the first th ree  day8 after hatching, 

the  female brooded the young much and fed l i t t l e ,  The 

percentage of dayli- time t h a t  the  young were covered 

w a s  73 per cen t  and 65 per cent  on the  second and t h i r d  

daye, respectively.  

B t h  sexes a s s i s t e d  i n  feeding the young. Whereaa 

the  fezale aesumed the more ac t ive  ro l e  i n  incubation, 

the  lrsle outdid h i e  mate during the feehing period. 

o b ~ e r v e ~ t i o n s  and those .of P e t t i n g i l l  show the female 

feeding nore f requent ly  than her rrste only onoe (Beet 9, 

second day), when the male fed 0.47 times per hour, the 

female niaking 1.24 t r i p s  per hour. A t  Nest 9, the feeding 

r a t e  of the pair increased cons ie ten t ly  from the second 

day t o  the f i f t h  day, from 1.78 timee per  hour t o  9.33 

times per hour, averaging 4.65 timee p e r  hour f o r  th€= 

f ir8t f ive  ciays. Pe tt  i n g i l l ' s  observation8 m.~yde i n  1934 

showed t h a t  the  height  of the feeding r a t e  w a s  reached 

on the seventh day of thie period. 

T b  Red-eyed Vireos of the llouglas Lake region -ere 

found t o  ke highly insect ivorous.  The young w e r e  fed  

e n t i r e l y  on in sec t s ,  e epecia l ly  k p i d o p t e r u s  larvae .  

The san i t a t i on  of the neet was ca.rried out by both 

the  ale and fema.le Red-eyed Vireo. 

Wring  the surnrer of 1949, the ch ie f  enemies of tbe 



Vireos were the Red S q u i r e l a ,  Eastern Chipunk8 snd the 

Cowbirds. Blue Jaye may have de etroyed one ne st. The 

enakee of the region were a l l  ground dwellere and thus 

probably were not p reda tors  upon the Red-eyed Vireos 

which build elevated nes t s ,  The young i n  meet 4 w e r e  

heavi ly  infected with rr;ites. 

The f i r e t  n e s t s  of the season were paras i t i zed  by 

t h e  Cowbird. The most heavily pa ra s i t i zed  nes t  ( ~ e e t  IC)  

contained four  eggs of t h a t  species.  

In a l l  cases obeerved except one, the Vireo d€ e e r t i d  

the  nes t  i f  a Cowbird egg a p p e a s d  i n  it before her  f irst  

egg had been ls~id .  In Nes t  5, however, a Cowbird e g g  

wae found buried beneath the l i n i n g  materials .  

In the pa ra s i t i zed  nes t s ,  the vreights of the 70-g 

Cowbirde tended t o  increese  f a r  more rapidly  than those 

of the Vireoa. The ~ a j o r i t y  of the Vireos i n  such n e s t s  

f a i l e d  t o  survive, Considering the g rea t e r  weight, s t ~ n g t h  

and voraciousness of the Cowbirds, the f e t e  of the young 

Vireos i s  not  surpr i s ing .  



Table X. 

Parental Care at Hest 9 

of One Cowbird 

$rooding Periods 
(Average lengths) 

Feedings 

Date Hours 
1959 watched On Off Tims on !kotal Per hour 

nest ($1 
Bs s4T BY I B y  BY By 

male fenale both male female both 

July 5 6.41 35 13 73 3 8 11 0.47 1.25 1.72 

July 6 6 26 14 65 t 1 7 18 . 1.83 1.17 3 

July 8 3 13 27 32 05 t5 13 28 5 4.33 9.33 

July 9 Beet  
r obbad 
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The Relative Abundance of the Component 

Materials of Best 9 

LBOEND 

56% Inner and outer bark of Basswood (Tilia americana) 

18% Outer bark of Paper Birch (Betula papyrifera) 

1s Needles of White Pine (Pinua strobus) 

4% Spiders' egg cases 

3 Cottony plant fibers from seeds 

15 Pedunc lea of Pin Cherry (Prux~ua pennsy lvanicm) 

1% Smlll h i g a  of Hemlock ( T s w a  c a n a d e ~ i e )  



-----.-_--__- -p i , -  IT&- - ---pie; - - - - 

Fig. 1 . The Habitat of  Best 9. The nest (arrow) ma 
located i n  a young Red Maple. 

I 1949 Pr. t/ a GK.G 
pig .  2 .  The S i t e  of Nest 1 1 . The nest (arr or) was 

s i tuated  i n  a Red bhple. Note t he  local growth 
of Dogwood belor the  neet. 



Fig. 1. The m a t e r i a l s  of which N e s t  15 w a s  woven 
t o  show t h e i r  r e l a t i v e  abundance (~ ia~ram 1). 

A Inner and ou te r  ba rk  of Basswood ( T i l i a  americana) 

B Outer bark of Paper B i r ch  (Betu la  p a p y r i f e r a )  

C Needles of Whits P ine  (P inus  s t r o b u s )  

D Spidera '  egg case8 

E Cottony p l a n t  f i b e r e  from seed6 

F Psduocles of P i n  Cherry ( P ~ u ~ w  p e n n s ~ l v a n i c m )  
' 

small twigs  of Hemlock ( T s u ~ a  canadens is )  



-- -- - - - -- 
Qtcnc, r 9 4 9  - U-a ~ a p t  

Fig. 1 The female  Red-eyed Vi reo  at  Neat 9 adding f r e s  i! m a t e r i a l  
t o  t h e  trimming of t h e  n e s t  dur ing  t h e  incuba t ion  period.  
S tanding  on t h e  n e s t  rim, she  reached down t h e  d i s t a l  
s i d e  of t h e  n e s t  and worked t h e  m a t e r i a l  i n t o  t h e  w a l l  
wi th  h e r  b i l l .  



PLATE V 

- 

Fig. 1. Incubating female on mest 9 .  



PLATE VI 

Fig. 1. Courtship feeding a t  Neat 9. The male Red-eyed Vireo 
had just passed a larva t o  h is  incubating mate when 
this  p i c t u r e  was taken. 



P W E  V l f  

The First Stage of Dwelopnent 

A young Red-eyed Vireo one day old 

- - 

c L ' u 2 ~ <  1949. ~~p~~~ 3 r i 9 / ~ f /  

Fig 2. Ventral v i ~ r e  



PUTE YIII 

The Second Stage of Developmsrrt 

A nes t l ing  R e d - e y e d  Vireo f i v e  days old 

- . - - - - - - --- 

Q L ~ ~ P _ S <  1949 m&~p=r l r  Y 7 ~ 3 1 ~ 9  

F i g .  1. Dorsal V i e w .  

F i g .  2.  Ventral v i e w .  



PLATE IX 

The Thi rd  Sthge of Developnent 

A nestling Red-eyed Vireo 10 days o l d  

- -- 
a ~ ~ ~ <  r9+9 -yyl+-..aTr =hy9 - 

Fig. 1. L a t e r a l  view. 

.- - - 

1944! 77)au2afffy 4 c i 9  1 cf/. 

Fig. 2 .  Dorsa l  view. 



PLATE X 
The Fourth Stage of 9evelopment 

A fledgling Red-eyed Vireo  12 daye old, 2 daye out o f  t h e  nest - 

-- -- - - -. 

~ u . . P s ~  1427- tCaT~.pz 
Fig .  1 .  Lateral vier. 

Fig. 2 .  Dorsa l  view. <a. ~ P ~ V L  
- 



- - 

ad9, tq*? 
~ R L C L  D f a x e h ~ a d   mi sff. 

F i g .  1 .  A fledgling Red-eyed vireo, the laat t o  leave Nest 5 ,  
asleep on a branch. The adult female slept in the - 
empty neat near Xer young. 



PUTE XI11 

Fig. 1. A Cowbird egg burried beneath the l ining of Nest 5 by the Red-eyed Vireo 
- .- 

( - - - - - 
+XE,  I 945? ~ ~ E T L  e r f  Srty/r# 

P i g .  2 .  Beet 10 containing four Cowbird eggs. The neat was deserted by the Red- 
eyed Vireoa awing t o  t h i s  heavy psrasitiem. 

8 





The Firrt Morning Bong of the Male Red-Qed Vireo 

in Relation t o  Sunrise and Civil Twilight 



The First Morning Song of the Male Red-l&edTirea in Blear Teather 

in Relation t o  Sunrise and Giv3.1 MI%@& 

- - - - 

13 5:03 4:20 4:33 
- -- -3@- 2- 

- ~ -  --- 13- 
- - - -- - .- -- 

Average 4:57 4: 12 4 :24 33 12 

Time ie Eastern Standard. Hours of sunrise and c i v i l  twilight from 
USWB at blpina, Michigan. 



TABLE XU[ 

The F i r a t  Morning Song of the Male Red-wed Vk-eo i n  Clandy Heather 

in  Relation t o  Suntias and Civil T w i l i g h t  

Average 5:01 4: 18 4 834 28 16 

Time i s  Eastern Standard. H o u r r  of sunrise and c i v i l  twilight from 
USHB at Alpina, Michigan. 



Date 
1 934 

.Bours 
watched 

# 

1 Parental Oare 

1 
Obeervatio~.  bp I)r, OliP Ssrall Pettingill, Jr. 

Brood Peedings 
(Aver 

bn 4 f f  'rims on Totdl  Per hour 

July 7 2 43 0 

xles* (5) 
$J. $r *BY 'BY 'BY ' 
male female both male female 

BY 
both 

July 8 0.50 0 0 0 0 6 6 0 t2 t2 

- 

July 9 2 0 0 0 0 21 21 O 10.5 1015 

July 11 t 450 



! b e  Incubation Period of Seven 

*Accurate t o  the  neareet hour; t h e  exact time i n  minutes is  not known. 

**One Vireo egg dieappeared on t h e  eecond day of incubation. 

Red-Qed Vireo Eggs 
4 

Length of the  Incubation 
Period Per Egg* 

1 egg: 13 daye, IOhrs .  

e e g g ~ t  13daye, Ohru. 

1 egg: 13 days, 2 hru. 

1 egg: 13daye, 1 3 h r s .  -- - 

1 egg: 13days, 2hru.  

1 egg: 13 'daye, 3 hrs. 

13 days, 4 hrs. 

Date of 
Hatching 

7/8/47 

8/4/47 

7/4/49 

8/2/49 

Date of S t a r t  
of Incubation 

6/26/47 

7/22/47 

6/22/49 

7/20/49 

Beet 
190. 

2 

4 

9 

15 

Time of 
Hatching 
(Approx) 

5:45FM 

6:30M 

8:30 AM 

8:OOPM 

9:OOPLM 

10:OO AM 

Average 

No. of 
Vireo Eggs 

2** 

---- 





- . - -- - -- - 

. ~ t'? a 

I .  4 F q  1,; 

t.; h.1 ,&, :  1- 

Interval  Between 
w i n g 8  

, t  , ,  

12 hre., 18 mino 

12hrs . ,  8min.  

w r ! 

, a  

'4 
. , 

t 1 

Id Left Neet 
After Layin$ 

1 > 

,, 
1 

6:10 :' 
; ! 
1 I 

k i  I 

! +j 6140 ! 
, 1  

2 

! .  

7821 
i * 

(4 

1; 

' ~ i m e  Spent at 
! 

Time of 
w i n g  

5 :58 

6: 16 

6 r24 

* Bef ore 
t r  

6 m i n .  

' + 

-7 min. 
- 
, . 

9min.  

I 

4 

Length of 
Inat tent ive 
Period 

16 minutes 

16 minutee 

Returned 
t o  Lay 

5r52 

6 rO9 

6:15 

Each Laying 
After 

11min. 

16min. 

47min. 

Left Neet 
Prior 

t o Layting 

5r53 

5 t59 

Date 
(1949) 

July 14 

~ u l y  15 

July 16 

I 

T &a1 

l8min. 

24min. 

57min. 

SkY 

cloudy; 
no moon 

a loudy ; 
oooasional 
moon1 ight 

clear r 
bright 

moonlight 







The Incubation Rhythm a t  l e s t  4 During 

the Third, Seventh an$. Tenth Days of Incubation 



U l 3 Y S  VAVP 












