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Introduction »
Thie study of the 1life history of the Red-eyed Vireo,

Vireo olivaceus (Linnaeus) was conducted at the University of

Miehigan Biological Station situated on Douglas Lake,
Cheboygan County, Michigan. The field 1nveatigations
were begun during the summer of 1947, June 35 to August
16, and were continued in greater detail in 1949, June 17
to August 16. Three occupled nests and one uncompleted
nést were located in 1947, and nine occupled, two
uncompleted and four deserted or destroyed nests were
found in 1949. A summary of the statistice from theee 19
nests is compiled in Téble I. Detailed data were obfained
.4aily from eight of the 19 nests, six of which were
.closely observed from tower blinds. The information thus
obtained was supplemented by a review of the literature
on the family Vireonidae which wae mede at Carleton College,
Northfield, Minnesota, February 23 to May 31, 1948.

The study of nest building activities was made from
a ground blind, consisting of a metal framework covered by
Olive-drab canvas, placed 13 feet frdm the nesting sites.,
Observations were facilitated by the use of 7 X 35
millireter Bausch and Lomb binoculars. The majority of




nests were built within eight feet of the ground so that
by atanding.on a chair thc observer conld reach them fr>
purposes of closely 1nspeet1ng their structure andgla
their contente. However, several nests were located
between nine and 37 feet from the ground. At such nestg'
daily records were made with the aid of an adjuatablef;>
mirror fastened to & bamboo pole which cbnla be exteQAQi
by adding esections. The activities of the Vireos duri#&
egg-laying, incubation, brooding and feeding were closégy
observed from qtuidy wooden tower blinde placed an avef;ge'_ﬁ
of four feet from the neets. Nest observations from the ~
blinds totaled 48 hours in 1947 and 83 hours in 1949, In
addition, in 1949, approximately 33 hours were spent
measuring eggs, weizhing young, and studying territory and
the activities of the Vireos away from the actual nesting
aites. o
I am deeply indebted to Dr. Olin Sewall Pettingill |
Jr. of the University of Michigan Biological Station andi
Carleton College for thé valuable guidance he gave me 3
during the course of this study and for his helpful
suggestions and advice in the preparation of the manusctipt.
I also gratefully acknowledge his generosity in allowing
me the use of his excellent library of ornithological
literature. |




Enviromnment ;
The _nesting ltﬂﬂy*vas made 1nt$ho:to:elieaaregiona
of the sandy upland- hetween‘nouglus§ a ' t

This forest is located in the northernipartgpf*the zonc
of mixed vegetation between the central decilnous regions

and the northeastern coniferous foreets. fariglnally the

uplands supported a climax vegetation or eithertpine

(northeast ooniferoue) or beech—maple.gcen "l,hardwoode).
However, owing to a history of Iumber “

beginning in the 1870's and subsequent %urningai’and often

reburnings, the region today supports exteneiveiareas
dominated by aspens. These aspen assoeiations represent
setages in the development of the climax vegetation and

are being invaded by pines and hardwoods to varying degrees,
depending upon the date of the last fire 1n the particular

aresa.

The characteristic deciduous trees of this breediég ii\ C

habitat of Vireo olivaceus in the order of their relative:'

abundance were Large-toothed Aspen (Pogglus grandldentata)
Quaking Aspen (P. tremuloides), Red Maple (Acer rubrum), *

Paper Birch (Betula papyrifera), Beech (Fagus grandifolia),

Red Oak (Quercus borealie), Red Ash (Fraxinus pennsylvanica),

and Basswood (Tilia americana). In addition, two_conifers,

the White Pine (Pinus strobus) and the Red Pine (Pinmeeinosa)

occurred commonly throughout the deciduaue;area.

The forest floor was largely open, although scattered




areas supported a thick growth of such ehrubs as Round-

leaved Dogwood (Cornue circinata), Red—osier Dogwood ;43;f. a
7;Q§. stolonifera) and June-berry (Amelanchior canadensis).
The Bracken-fern (Pteris aquilina) and the following
ericaceous plants: Wintergreen (Gaultheria procumbens),
Bearberry (Arctostaphylos Uva-Urei), Huckleberry
(Gaylussacia baccata) and Low Black Blueberry (Vaccinium
pennsylvenicum) formed the more common and more uniformly
‘distributed ground vegetation.

- The forest floor had a leafy cover. Several trails
thiqugh the area were kept cleared, and fallen timber
and dead trees were removed from the forest. Photographs
taken in 1949 show the habitate of Neste 9 and 11 (Plate I,
Figs. 1 and 3).

The area around Douglas lake is located in a region
of modérate temperature and rainfall. The growing season
for vegetation and the mating and breeding seasons for
animals ranges over a three to four month period.

During the breeding. seasons of 1947 and 1949, the Red-
eyed Vireo was one of the more common birds of the
developmental forests of mixed deciduous and coniferous
vegetation which surrounded the Biological Station and by
far the most frequent member of the family Vireonidas.

The breeding avifauna of this area also included the Oven-

bird (Seimrus aurocapillus), American Redstart (Setophaza
ruticilla), Robin (Turdus migratorius), Cedar Waxwing




Chipping Sparrow (8pizella passerina), Eas!
(Molothrus ater), Eastern Iingbn;d (Tyza : ranms “tyrannus
Nighthawk (chordeiles minor), !hip—poar-will ’{
vociferus), Song Sparrow (Melospiza melodia) ‘Hermi
(Hylocichla guttata), Baltimore Oriole (Icte s gal
Scarlet Tanager (_l_’_i_.m olivacea), Ea.atern i’hoebe {Sayornis
phoebe), Wood Pewee (Contopus virens), Black oapped,
Chickadee (Parus atric’ép 11lus), nyrtle Ia.fble * (Dendro!
coronata), Yellow-billed Cuckoo (COQOEHB ameiica.nu

Crested Flycatcher (Mxia.rchu erinitus), Blue Jay
(Cyanocitta cristata.) Crow (Corvus brachzrhxgchos) a.nd
Ruffed Grouse (Bonasa umbellus).

The larger mammale which inhabited the wobd.re’wéax"oi ]

Striped Ground Squirrel (Citellus tridecemlineatus) , ,
Eastern Chipmunk (Tamias striatus), Red Squirrel (Taﬁ:ia.seiui'im

hudsonicus) Gray and Black Squirrele (Sciums ea.rolinenais) -

Northern Flying Squirrel (Gla.ucomza sabrinus), Woodchuch
(Marmota monax), Striped Skunk (Mephitis meghitia) a.nd

Racoon (Procyon lotor).
The reptiles found commonly in the region were the -

Milk Snake (Lampropeltis triangulum), Ribbon Snake

(Thamnophis sauritus) and Garter Snake (Thamnophis sirtalis). .« °



Territory
According to Barrows (1913:565), the Red—eyed Vireos
arrive in the southern parts of Lowerwiichigen:around-the
first of May (April 38 to May 7 in Detxoit), and'reaeh the 7

northern regions of the state two or threefweeks later. 7
Eggs may be found in the first nests of“the_eeaBOn as early
as May 30. At the time of my arrival at the Biologioal
Station, June 21, 1947 and June 16, 1949, the Vireos had ;
established territories, the pairs were mated and the ;;,;3i ,lé

activities at the first neste of the seaaon had begun

Therefore, the behavior of the males durt;g'territcrlal
establishment, and the activities of bothreexee during

coﬁrtship and mating were net observed. 8ince the boundaries
had previously been established, no active interspecific o
clashes in defense of the terrifories en the part of either ur"

sex was noted. Nevertheless, that territorialjrelationehipei

existed between the various pairs of Red-eyed Vireos was
made apparent by the vigorous singing of the males threngh h

out the summer, as well as by the isolation of the pairs.

The Vireos 4id not range widely throughout the woods but
limited their activities to restricted areas within which
they could be seen or heard at any time of the day.

'~ The size of these territories was determineq following
the method of Kendeigh (1944). Looationa-where singing of -
the males, and flights and feeding activities of both
sexes occurred were marked on rough maps of the reglon.

These observations were facilitated by the males' habit



of einging eoftly as they searched for food among the trees,
and by their custom of establishing favorite perchés from
which they consistently éang. Each hale had écveral of‘
these singing perches within his territory. For the most -
rart, they were located in aspens averaging 40 feet in
height. At the conclusion of the study the significant
locations from each observation iere plotted on & composite
map, and the extent of e=ch territory was roughly de termined
by drawing a line through the extreme points where the Vireos
had been noted. The territories which were thue succesefully
outlined were found to average 0,8 of an acre. In numerous

instances the boundaries were determined to be contiguous,

but never to overlap.

In general, the nests were found to be more or less
centrally located within the estaﬁliahed territories.
However, Nests 11 and 13 were situ@ted near the periphery -

of the territories. Nest 11, which was never completed,

was located only three feet from the natural boundary

formed by Douglas Lake. Although several other territories
llkewlse extended to the water'evedge, this was the only

known instance of nest building occurring near the water.

Nest 13 was located very close to the southern boundary

' of the territory, for the male was never heard singing

south of the nest. Additional evidences pointing to the
peripheral location of this nest were the fact that the female,
when leaving the nest, always flew toward the north and the




fact that an additional pair of Vireos was observed
feeding their three fledged young 1n a tree only six or
seven feet south of the incubating Iemale on Nest 13. The
proximity of these other Vireos had no apparent effect

on this female,

Eastern Kingbirds, Least Flycatchers, Wood Pewees,
Robinse, Cedar Waxwings, Myrtle Warblers, Oven-birds,
American Redstarts, Chipping Sparrows and Song Sparrows
maintained territories which frequently overlapped those
of the Red-eyed Vireos and in several instances built
¢lose to the nests of the latter. In 1947, a pair of

Kinzbirds raised a brood in a tree less than 35 feet from

Nest 1. The Kingbirds often perched in the top of the
Vireo's nesting tree and fed continuocusly in the air
around the nest. In 1949, a Ruby-throated Hummingbird,
a pair of Wood Pewees and a pair of Red-eyed Vireos all
chose the same Paper Birch as a nesting sise. In no
instance were intraspecific clashes between the Vireos
and any of these birds noted. This mutual tolerance was

probably due to the fact that the ecological niche which

the Vireos occupy does not overlap those of the above
mentioned species.

The Red-eyed Vireos of the Dduglas Lake region commonly
rear two broods in a season. The building of second nests
wae found to take place about the middle of July and many
nests still contained young in August. Exact data on these




second neste are presented in Table I. Instances of still
later nestings are contained in the litorntnre. Miller
(1904:301-303) found a nest of the ned-eyod Vireo containing
fresh eggs on September 8 in Philndelphiarcounty,
Pennsylvania, and Wilson (1919:115-116) reported a fledgling
of this species still dependent upon the adulte for food
on September 35 in Detroit, Michigan. It ie therefore not
surprising that proclamation of the tegritoriea by song
was continued throughout the summer. Eib'changea in the
extent of the territories during the second nestings
of the season were determined. .

The claims of Trautmen (1940:343) that in Ohio the
song of the Red-eyed Vireo begins to wane as early as
June 15 and is practically gone by July 15 were not
substantiated by this study. A slight decline .in song was
first generally noted throughout the Biological Station
area between June 28 and July.l; Singing remained subdued
until about July 11 at which time vigorous songs began to
be heard again. By July 30 the majority of males were in
full song once more. There is a conrelation be tween the
dates of this decline in song and the appearance of young
in the first nests of the season and between the dates of
the subsequent increase in the volume of song and the start
of the sscond nestings (Table I)e It wn2s noted in general
that the males sang most vigorousely during the periods of
nest building, egg laying, and especially incubetion. When




young appeared in the nests and the males began their
feeding activities, the decline in song was noted. The
latter statements are based entirely on general observations
sinee nb data on the number of songs given per minute nor
on the duration of singing periods were obtained.

Fry (1916:35-36) in his study of the seasonal decline
of bird song in New York did not observe a mid-seasonal
wane and subsequent rise in song. He noted that the song
of the Red-eyed Vireo began to decline about July 20 and
that it gradually lessened in volume after that date. In
the Douglas Lake region a second decline in song became
apparent about August 3., The last territorial observations
at the Blological Station were made from August 13 to 16,
1948. On these days it wae observed that while songs for
the most part were infrequent and subdued, several males
were s8till singing vigorously. It seems probable that in
the Douglas Lake region singing ceases only when the second
brood is independent and breeding activities for the season
have been completéd. The range of dates of the second broods
(Table I) might then account for the variation in the final
decline of the song of the various males observed.

According to Barrows (op. cit.:565), in northern
Michigan the Red-eyed Vireos begin their southward migration
early in September. At the time of npy departure from
the Blological Station on August 16, 1949, no evidences
of the disintigration of the territories had become apparent.




The various pairs were as yet restricting their activities
té'thz territories, and, aﬁ before estated, the majority of
males were infrequently sipging and several were apparently .
in full song. Thue, the behavior of the Vireos during and
following territorial disintegration and the subsequent
changes in the interspecific relationshipe of these birds

were not observed.

The First.Morning Song
According to Forbush and May (1939:406), the Red-eyed
Vireo begins to sing "....with the Robin at early dawn....".
Thie statement was not substantiated by my dbrief study of

the first morning song, sometimes referred to as the
awakening song, of the Red-eyed Vireo in lower Michigane
The male Vireo did not sing as early as the Robin, Kingbird,
Oven-bird, Scarlet Tanager, Chipping Sparrow, Song Sparrow
or Least Flycatcher, but he was always heard earlier than
the Phoebe, Baltimore Oritle, Yellow-billed Cuckoo and
Cedar Waxwing. |

Tﬂe early morning song of the Red-eyed Vireo was
heard thréughout the nesting season, including the interval

_between broods. The time that the song came wase closely

correlated with light. Records for six clear and three
cloudy mornings are presented in Tables II and III and in
Graph I. The mele's awakening song on the six clear

mornings was heard 30 to 36 minutes (average: 33 minutes)

,A__________________:j-----IIIlllllllllllllll.l...ll.llli
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'35 .to3
38 minutes). ,At»Dcuglas:Iake ‘itvil‘tﬂi'

before sunrise; on cloudmeorninga

study. The first song on the clear morningaseamefln to 15
minutes (average: 13 minutes) after civfijr '
the cloudy mornings, 13 to 18 minutes (awe:agé, 6 .

to civil twilight, the difference averaged*four;minutes.

Nice (1943:106) found the same thing to be true of the
awaksning song of the Song Sparrow. Her records on cloudy

days ranged from three to six minutea (average' 4,5

minutes) later than on clear ones.

Light is the major factor influeneing the time of

[E *‘5.1"

awakening and subsequent singing of the'male Red-eyed

Vireo. Brizht moonlight, however, which was present on
the mornings of July 14 and 15, had no effect on the time
of the birds' first morning songs. This 13 undoubtedly
due to the fact that the Vireo is not sensitive to such
faint light as is emitted by the moon. Apparently, the

-

moon 1s only of importance to birds which begin to sing

._1 L

earlier in the morning than does the Red-eypd Vireo and
to nocturnal birds. Pettingill (1936.301j303)‘in Qiq
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monograph on the American Woodcock (Philohela minor)

stated that "Almost invar;ably, during the height of its .
bréeding season, the Woodcock gives its flight songs and
‘peents when the moon is in the sky. .... Dark nights,

when the sky is heavily overcast, are generally not
conducive to any sort of cdurtship display."

During this brief study, other environmental factors
such as temperaturces and winds remained constantly moderate
' sd that their effects on the awak=ning song of the Red-eyed
Vireorcould not be'déterminea. The minimum temperatures
during the course of the study ranged fiom 53 to 63 degrece

Fahrenheit; no strong winds occurred.

| Nests

The nest of the Red-eyed Vireso is a beautifully
cdnstructed nest of the cupped-p=nsile type, typically
-suspended from a lower branch of a young tree. A
summary of the locatione, measurments, and component
materials of the nine occupied nests is compiled in
Table IV, '

In the opsn aspen-déminated woods where this study
was made, the Red-eyed Vireos built their nests most
frequently in young Red Maple trees. All of the nests
found, with two exceptions, were located in Red Maples.
The exceptions were Nest 13 which was built in a Beech,
and Nest 19 which was situated in a Paper Birch. This

preference for nesting trees varies with the locality.
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Trautman (op. cit.:343) found that at Buckeye Lake, Ohio,
in a beech-maple asaociation the‘ﬂad-eyed Vireo preftrred
the Beech trees as nesting aites nhooaing Silver Maple
(Acer saccharinum), Red Maples, White Elms (Ulmus
americana) and Slippery Elns (0U: fulva) less frequently.

For the most part, the Red-eyed Vireos suspended their
neste from the lower branchees of saplings, and the majority
of nesting sites were within nine feet of the ground.
Nevertheless, as is seen in Table IV, Nests 18 and 19 were
bullt relatively high. The rénge‘in height of the nine
occupied nests was 5 feet, 6.50 inches and 36 feet, 8.35
inches, the average elevation being 6 feet, 11.50 inches.
In his law governing the elevation of thé nesting site,
Averill (1923:58) stated that "....to range high and nest
high is the perogative of the long-winged birds. In no
case does a short-winged speciee nest high.™ He found
that in the family Vireonidsae, thqﬁpointed—winged Red-eyed
Vireo was among the high rangers, also frequently nesting |
high, neste of that speciees occurriﬁg from five  to 40 feet
from the ground (ibid.:59). Therefore, in my study,

neither the instances of relatively high nest building nor
the height of the favorite singing perches of the meles,
discussed on page 7, were unexpected phenomen;a.

The occupied nests were built on fhe average of 3 feet,
8.22 inches from the trunk of the nesting tree, the extremes
in this distance bteing 6 feet, © inches and O feet, O inches.

The latter extreme was represcented by Nest 18, which was
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suspended from & crotch formed by the small masin trunk and
one of the uppermost branches of a sapling Red Maple.

With cne»éxcéption, the occupied nests were Tremarkably
uniform in size as shown by their measurements (Table IV).
The inside depth of the neste ranged from 41 mm. to 54 mm.
(aversge: 47 mm.); the outside depths measured from 56 mm.
‘to 73 mn. (average: 61 mm.). From these measuremente the
average thickness of.the bottom of the nests was computed
end found to b 14 mm. The tottom of Nest 5 was markedly
thicker than that of the average nest, measuring 39 mm.
This thickness was explained by a closer examination of
the nest which reveeled 2 Cowbird egg buried beneath the
lining materials (Plate II, Fig. 1; Plate XIII, Fig. 1).
The inside diameters of the occupied nests ranged from
54 mm. to 61 mm. (average: 57'mm.); the extremes of the
outside diameters were 61 mm. and 68 mm. (average: 64 mm.).
The average thickness of the walls of the nests was
determined to be 7 mm.

Although some of the component materials of the nests
of the Douglas Lake region, such as stripes of inner and
outer bark of Basswood, piecés of outer bark of Paper Birch,
spiders' egg cases and a cottony plant fiber from seeds
werec constant factore present to more or less the same
degree in all of the nests studied, other materials varied
from nest to nest (Table IV). The variation in some nest

coxponents was found to be largeiy due to their avaeilabllity.
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The birds obtained all of their nesting materials within
their‘xespective ter:itoxios, and thus an examination of
each area explained the;differenccs in materials used.
The nesting&materiala*vere not of a particularly
flexible nature and therefore not easily woven together.
Thie fact probably accounts for the consistent use of
largé amounts of epidera"egg cases and cottony plant

fibers from -seeds as binding meterials. The former have

remarkable;st;ength and adheaivc qualities.

An enalysis of the_materiali of Nest 15 to illustrate
their ‘relative atundance is presented in Diégram I. The
percentage of each component material was computed in the
following manner: The neaf was carefully taken apart and
each kind of material placed in a separate pile. A
photbgraph shows these‘piles of ne;ting materiale (Plate
I11). A paper, measuring 8% X 11 inches, was ruled into

30 equal squares. Ih turn, each pile of material was spread
to a thicknees 88 uniform as possible over the papér, and
the number of squares which it covered was determined.

From these'nﬁmbers, the percentages of the nest componentis
were derived,

_ In the nine Vireo neste which I carefully analyzed,

the greatest variation in the amount of the component
materials wae found in the trimming. Nest 5 was trimmed

- with an/;xtraordiﬂargly large quantity of outer bark of
Paper Biroch. From the groundrit appeared as a beautiful,
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seilvery white nest, seemingly composed entirely of the
bireh bark. On“?hg other extreme, the trimming of Nest

9 was scanty and zaﬁposed almost entirely of spiders'

egg cases., Thﬁrtew pileces of bireh bark which were

present were loosely attached by threads from the spiders'
egg cases, giving the nest a ragged appearance. Photographs
of these neste 1llustrate the variation in amount of the

trimming materials (Plate II).

- Protection of tbe Nests

The majority of the nestes studied were situated in a
crotch of a 1limb having & sub-horizontal slope. The
leaves of such branches hung about the nests concealing
them beautifully. In addition, the instinctive trimming
of the nests with pieces of outer bark of the Paper Birch
and spiders' egg cases rendered them less conspicuous. |
The irregular patches of white materials against the darker
background of the bulk of the nest material simulated the
pratterns and shadows cast by the sunshine passing among
the leaves. Nests of the pre%ious year which had lost
thelr white trimming stood out as dark masses among the
leaves and were far more easily detected. Thus, owing to
the instinctive choice of both'neating gites and materials,
the concealment of the majority of the Red-eyed Vireo

nests was striking.
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Selection of the Nesting 8ite
No direet information on the participation of the
. 8ex68 in the seareh for the nesting site was obtained.
However, this selection frequently appedred to procedd
according to a trial and error method, nests being
partially completed and then abandoned at one or more
sites within the limits of the territory before the

permanent site was selected.
Nest Building

Duration of Nest Building

The beginning of nest building activities was
observed in only one instance. At about 9;30 A.M,, July
13, 1947, a few fibere of inner bark of Basswood and some
emall pieées of outer bark of Paper Birch were found bound
by threads from espiders' egg cascs to a slender forked
branch in a young Red Maple. These materiale represented
the beginning 6f Nest 3. A ground blind was hastlily set
up 13 feet from the nesting site during one of the
inattentive periods of the birds. fhe nest building
activities 6f the palr were observed bbth during the
morning and the afternoon of that day. However, attentive
and inattentive periods of the sexee were not timed.
Most of the mest buillding occurred in the morning. Although
new material was added in the afternoon, the periods of
inattentiveness gradually lengthened and no activity weas

-




Observed after 3:50 P.M. At 5:30 P.M., I left the blind
and c¢losely examined the nest. By the end of the first
day of activity, 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
so that the nest consisted of two partially free-hanging
walls, composed of strips of inner and outer bark of
Basswood, pieces of outer bark of Paper Bireh, and coarse
grasses bound together by threads from spiders' egg cases
and cottony plant fibvers. These walls were not of equal
length, one measuring 78 mm. and the other, 61 mm. They
were partially joined at the side under 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 was as yet largely open, although three or
four strips of inner Basswood bark, evidently the beginning
of its framework, were extended between the suspended
walls,

Observations were resumed the following morning, but
the nesting site had been abandoned by the Vireos. They
were never agaln seen near the sapling maple and the nest
was never completed. Why the birds deserted this nest
is not known. The presence of the blind did not noticeably
disturb or interrupt the pair during the first day of nest
building activities, It may be that when I examined and
measured the nest at 5:30 P.M., I inadvertently disturded




the component materials. Stookard {1905:380) found in
lisaissippi that whenever an nm!inishad neat @f the Bed-
eyed Vireo was disturbed in any'way,‘the birds abandoned
it. '

Nest 4 was found when it was only partially eompleted
on July 16, 1947. When discovered, this nest closely
resembled Nest 3 at the end of 1ts first day of construction.
Nest 4 1ikewise consisted of only two walls and a few strips
of Basswood bark stretched acros- the bottom, the ‘8ide
having no supporting twig was,cntixely open and no rim was
present, Judging from its stage of eonetruétion, this
nest was estimated to have been started on July 15, the
day prior to its discovery. If this estimation is
eorrect, nest building lasted four and one-half days, for
the last building activitiees of the Vireos were observed
at 1:30 P.M., July 19. Thie information agrees with
that of Herriek (1935:237) who observed a pair of Red-eyed
Vireos complete their nest in four and one-half déys;
Forbush (1229:18 ), on the other hend, stated that a week's
time is usually required and that if weather conditions

are unfavorable even more time may be needed.

Partieipation of the Bexes
The nest building activities at Nest 4 were 2lso
followed from a ground blind placed about 12 feet from
the nesting site. The sexes could be distinguished with
relative certainty during this period since the male sang
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steadily with only short pauses during the hourse when

nest building oecurred. !h was even observed to fly to

the uppermoatibiineheu of thz nesting tree and sing
vigorously. The latter behavior 4id not contimue into
the periode of egg laying and incubation; although the
male eontinued to sing vigorously at a distance from

the nest durihg*these periode, his eong was very
subdued or absent when he was in the nesting tree. Both
 the male and’ femalaﬁparticipated in the construction of
the neat, the female assuming the more active role. She
did all of tharéctual weaving and molding of the nest, as
well as gathering most of the nesting materials. The
male usuelly accompanied the female to and from the
nest, occasionally earrying nesting material on his
return. The female wiwdjs began to weave her material
into the nest immediately upon returning. During this
1nter§al, the male usually sat on a nearby branch of the
nesting tree watching his mate and singing softly. At
times he would hop about the branches, still singing.

On the occasions when he had brought nesting material,
he would attempt to pass it to his mate before she weas
ready to accept it. Several times, the femele, baving
incorporated her material into the nest, was observed
to fly eway without waiting to accept her mate 's
offerings. At such times, the male would follow her,
both presently returning with full bills. Whether the




-38-

‘l.

male gathered new material or merely returned with his
previous load was not known. After passing the material
to his mate, the male frequently perched in the top of
the nesting tree and sang vigorously and steadily. At
other times, he immediately flew away alone, presently
returning with more bark or other material. The latter
type of behavior was seldom seen.

7 r‘nechanies of Nest Building

At‘9236 A.l.roh July 16, Neet 4 was beginning to
take shapé,rthe bottom being woven in by the female. All
the weaving movements were exequted quickly and precisely
with her bill while she remained standing on the forked
branch, The bottom was formed by working the free-henging
ends of the two walls into its then scanty framework as
well as by the addition of fresh materials. By 11:45
A.M,, the bulk of the bottom of the nest was apparenfly
- complete. At this time, the side of the nest with no
supporting branch was still open and the bottom of the
nest sloped downward in that direction. When observations
were resumed at 1:30 P.M,, the female was working on the
opén slde of the nest opposite the crotch. This wall
was completed largely by laying long strips of Basswood
bark across the opening and weaving either end into the
two previously completed walls. By the end of the day
the bulk of the entire nest was complete, the walls

measuring approximetely 3 mm. in thicknees and the bottom,

gl
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3 mm. It was composed almost entirely of inner and.outer
Basswood fibvers, pieces of the outer bark of Paper Birch,
coarse grasses and a few needles of White Pine. :

On July 17, I firsf observed shaping movements
executed by the female. BShe settled down into the unlined
nest and moved her breast deliberately from left to right.
8he then changed her position so that she faced the
supporting croteh and repeated the performance. Similar
‘molding movements were regularly repeated during the
day. Unfortunately, an exact record of their frequency
and duration was not kept. Herrick (op. cit.:330) observed
a female Red-eyed Vireo attempt to mold the nest on the
first day of nest building activities. B8imilar movements
may have occurred at Nest 4 on July 15 andrls in my
absence . After this time, the female when adding or
rearranging material usually settled onto the nest, and
leaning over the side, worked at the walls with her bill.
Also on this day, the femsle was frequently observed
winding fine strips of inner Basswood bark and eottony
plant fibers froﬁ seeds around the supporting twigs and
securing them with fhreads from spiders' egg cases. By
the end of the day, a well formed rim had becone evident,
and the wells and bottom of the nest averaged 6 mm. in
thickness. No lining material was present.

On July 18 and the morning of the 19, more trimming
of birchbark and spiders' egg cases was added to the

outside, and the nest was lined with fine strips of inner
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bark of Basewood, fine grasses and needles of White Pine.
The pine needles were frequently fastened in place with

spiders' egg cases. No activity wae seen at the nest
after 1:30 P.MI on July 19, until the female came to lay
on the following morning. The walls and bottom of the

completed nest measured 8 mm. in thickness.

No new material was added to Nest 4 during the

‘ following periods of the breeding cycle. In_contraet,

I at Nest O fresh material was added to the trimming
during the incubation period. I observed the female

E return to the nest after an inattentive period 38 tines

- during the first three days of incubation; fifteen of

these times she brought epiders' egg cases. Plate IV

nest as far as it would reach, there weaving ite other

:
|
illustrates the characteristic actions of the female

during the latter fifteen instances. Standing on the i
{ rim, she reached far down the outside of the nest, and, ‘z
| after securing one end of the egg case between the fibers i
i of Basswood bark, she drew it out along the side of the | ég
j .

other end into the nest wall, On four occasions, the
male was seen bringing trimming material to his incubdating
mate which she took from his bill snd placed on the nest

} in a similar fashion. Several of these drawn-out egg

cases are illustrated in Plate II, Fig. 3.

No instances of the re-use of 0ld nests were observed
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in the Douglas Lake region. The pairs of Red-eyed Vireos
which I studied elways built new nests to receive the

egze and young of the second broods of the year. In

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

component materials of nests which were abandoned before

their completion. Erichsen (1919:390) reported that a
ralr of Red-eyed Vireoe removed the material from an

unfinished nest and utilized it in the construction of
another nest which they had started nearby. During my

study, four nests (3, 11, 12 and 14) were found which
weTe mever completed by the Vireos. Nest 15 was built
approxirately 27 feet from Nest 14. At no time were
the birds which had started and then abandoned these
nests observed in the deserted nesting trees. Also,
these unfinished nests were carefully examined at the
termination of the study. At this time, 2lthough some
of fhe trimming materizsls had disappeared, probably.
washed away during & rain, each nest appeared much

a8 it had when discovered, and no evidences of the

deliberate removal of any material could be found.

Egg Laying
The behavioi patterns of three pairs of Red-eyed
Vireos (Nests 4, 13 and 15) during the entire egg
laying period were closely observed. At each of these
nests, the first egg was ladd the morning after the
nest building activities had ceased; an additional egg



was laid on succeeding morninges until the clutch was comple ted.
Coues (1878:95) reported the f£inding of an uncompleted e
nest of the Red-eyed Vireo on whieh the female was '

incubating three egge. "Thus," according to Coues' repoft,‘
"the female had begun to lay some time before the nest .

was ready for the reception of eggs."

At Nests 4 and 15, the females characteristically began
to incubate only after the last egg was laid. During the
.egg laying period they did not attend the nest either day

or night and were observed on the nest only when they

came to lay. At Nest 13, the female's behavior varied

from the average in that incubation was begun after the '
;gggﬁ_egg had bsen laid. Other instances of this unusual

Behavior, in which the female began to incubate before the

last egg was laid, were reported by Petrides (1944:398) -
and Brackbill (1945:148). These incidences must be , E
considered as exceptions to the general rule, although they :
may occur more frequently than was formerly supposed.

] Without exception, ezg laying occurred in the early

morning before 6:30. At this time during the egg laying

period, Nests 4 and 15 were regularly visited and theilr

contents examined. Nest 13 was under obqervation from a

tower blind placed 5 feet from the nest at the time the

eggs were deposited., Exact data on the egg layings at

Nest 13 based on observations from the blind are presented

in Table V.
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The intervals spent by the female on Nest 13 at
€gg laying increased successively in length. Bhe S
Temained on the nest 18 minutes at the first laying, 34
minutes at the sedond, and 37 minutes at the third. The
first egg was laid on Jﬁly 14, and that night was the
first that the female spent on the nest. After
awakening on the two succeeding mornings, she left the
nest for a brief period before returning to lay. This

period of inattentiveness began six minutes earlie§.on'

July 15 than on July 16. The inattentive periods showed
a striking regularity, both being 16 minutes in length.
During these absences of the femaley I examined the
contents of the nest to make sure that an additional
egg had not already been deposited.

For a brief period after entering the nest to lay,
ranzing between six and nine minutes, the female sat

quietly, then raised herself off the nest and appeared

to be straining. At this time, her breast and anterior S :
region of abdomen became visible. She then fluffed ner - %
feathers and settled back onto the nest. She laid her | 7
first egg some 18 minutes earlier in the morning than
her second, and her second egz was lald eight minutes
earlier than her third.

The time spent on the nest after the egg was laid : 'é
was always greater than that spent immediately prior to
the deposition of the egg (Table IV). These poét-layingA

i v s
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probably coinc ® with the femaleds gradually

etrengthening'instinct to incubate. The instinct had
undoubtedly become developed 4n thie fermale prior to
egg laying as 1naicated by her early start of incubation
and by the fact 3 hat she was observed sitting quietly

ofi ‘the newly; :eted,"emp}y’nest for 58 minutes (3:1°-
4:17) the afternoon vefore the first egg was laid.
At Nests 4 and 15, the male and female Red-eyed
! Vireo ignored the nest site between layings and spent

S 2 considerable amount of time together wandering about

S U ; the territory'and searching for insects. The male sang
" intermittently and relatively softly while accompanying
his mate. However, he frequently left her to fly to
the top of a 40 foot aspen where he sang steadily and
.VigOrOUBIY- During these periods of uninterrupted song,
the fehale remainéd relatively near the singing perch,
preening or merély resting.

The male always accompanied the female to the nesting
site prior to egg laying. He sang intermittently while
she was on the nest and seemed to call her to him by
.approaching thethest and uttering his song softly. The
female responded to this song and joined her mate 1f 1%

- was given_afterifhe egg had been laid. However, when
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it was heard before egg laying or very shortly there-
arte:, the 1bq@12 became alert, raised her head and

looked quickly about in all dirtctions but did not
leave the neat.

The Clutech

The Sigze of the Clutch
In tha Dauglas Lake region, the number of eggs l=id
by “the HBd—eyed.Vireos hae been difficult to determine
owing to heavy parasitism by the Cowbird. The only
accurate data ias obtained from the second nests of the
season. Four late unparasitized nests containing eggs
were discovered, one in 1947 and three in 1949, The

numbers of eggs in these nests were as follows:

Fegt 44 = = = = = = = = = = 3 egzgs.
Negt 13 = = = = = = = = = = 3 egzgs,.
Nest 16 « = = = =« - = <~ - = 23eggs.
Regt 18 = = = = = = =« = = « 4 eggs.

Average number of eggs per nest - - - 3 eggs.
These findings essentially agree with those of
Forbush (op. ¢it:180) who states that the eggs are

two to four in number, usually three or four.

The Description of the Clutch
The ground color of the Red-eyed Vireo eggs was
pearly white. Typically, they were sparsely marked
with tiny spots varying in color from black to




cinnamon or rufous brown (Chapman's color chart, 1933)
largely concentrated at the larger end. One egg in
Nest 4 was found to be pure white, while the other two
egzge laid by that female had only three or four tiny
markings. The number of eggs examined was too emall to
draw any definite conclusions, but in general it may be
stated that Red-eyed Vireo eggs do vary both in the
number and the color of the spots with which they are
marked from one individual to another, although those
of the same clutch are quite similar. No information
on color variation between the clutches of the same
female during one season was obtained,

The measurments of 18 eggs ranged from 31 mm. to
24 mﬁ. in length and from 12 mm. to 24 mm. in greatest
',width. This variation occurr=d among the clutches of
the various females studied, all the eggs of any one
bird being remarkably similar in size. The eggs of
the female at Nest 15 were the smallest found, both
measuring 21 mm. by 12 mm. Weights of the egzs were

not taken.
Incubation

Duration of Incubation
At Nests 2, 4, 9, and 15, incubation was begun after
the laet egg was laid and, therefore, all the eggs in

each of the respective clutches hatched on the same day.




The duration of the incubation periods of these clutchgs
is presented in Table VI. The nests contalning the ;
clutches were under observation from the timc-wﬁcn theéi
last egg in each nest was laid and incubation had'beguﬁ
_ through the time when young were found, still moist,
together with egz shells in the nests. The periods

were calculated from the beginning of the first
attentive period of the female to the time the young
were completely free of the egg shells. The exact '

time in minutes is not known, because in all the nests
observed, the actual hatching occurred at some time
during an attentive period pf the female; However, the
average length of the incubation periods was 13 days,
four hours; the extremes ranged from 13 days (Nest 4)

to 13 days, 13 hours (Nest 9). The longer period
involved at Nest © may be due to the chasing of the
female off the nest at 7:45 P.M., July 3, in order to
weigh a young Cowbird. The female had not re turned
~at 10:30 P.M. when the nest was last visited that night,
‘but she was on when I returned to the nest at 3:45 the
following morning. In the interval between 7:45 P.M.
and her return, sometime between 10:30 P.M. and 3:45 A.M,,
the unhatched egg was subjected to the cool night air.
The minimum and maximum temperatures reached that night

were 63° and 85° F., respectively.




At Nest 13, the female began to incubate after the
first egzg was laid. Thie unusual incubation was '
discussed und;r the section on egg laying; page 36.

The length of the incubation period of this clutch

was not determined owing to the destruction of the
eggs during an attempt to mark the incubating female.
The broken eggs were replaced with rounded stones of
approximately the size of the eggs. These stones were
accepted by the female and her incubation rhythm was
uninterrupted. This will be discussed in greater
detail in the section on abnormalities of incubation.

The data I obtained at Douglas Lake concerning the
length of the incubation period of the Red-eyed Vireo
were found to essentially agree with those of Bergfold
(1917:100), Forbush (op. cit.:180), Allen (1932:357)
and Oberholser (1938:507) all of whom record the
incubation period of these birds as 13 to 14 days.

Participation of the Sexes

The activities of the adult Red-eyed Vireos during
the entire incubation period were closely observed from
tower blinde at Nests 3, 4, © and 13, and for a porfion
of the period at Nests 1 and 5 which were found after
the incubation rhythm had been established.

According to Forbush (op. cit.:180,183), Allen (op.
cit,:357) and Overholser (op. cit.:507) both the male
and female Red-eyed Vireo assist in incubation.

i




-33-

Nevertheless, during approximately 78 hours, 49 ﬁinutes
of obeervationu from blinda placed an avefgge of four
feet from the abov. mentlonzd nests, inc;iation was
determined to be perfo:med by the fcmaac;only. Similar
conclusions were drawn by Cagle (1938:U8), Warner (1940:
MS) and White (1944:MS) all of whom studied the nesting
habits of this species at the University of Michigan
Biolovical Station.

My conclusion that*incubation is performed by the
female Red-eyed V:\.reo a.‘.l.onc is based on three lines of
evidence: first, observations of the clearly marked
female on Nest 13; second, analysés:6f the incubation
rhythms of the females on Nests 2, 4, © and 13, and a
comparison of these rhythms with those of other
passerine birds; and third, the behavior patterns of
both sexes at the six nests mentibned in the beginning
paragraph of this section. Each of these three pointé
will be discussed in turn.

At Nest 13, the sexes could be distinguished with
absolute certainty since the feathers of the female's
back and rump we re distinctly marked with black
indelible ink. The marked bird was known to be the
female, for the songs of the male were heard during
29 of the 36 observed attentive periode.; In 28 hours,
33 minutes of observations at this nest, incubation was

observed to be performed by the marked female alone. The




unmarked bird was never seen on the nest at‘any time
during the 4§y§p: night.

The female on Nest 13 was first marked with black
indelible ink by quietly approaching the mest at 3:30
AM, while she was asleep and applying it to the
feathers of ha;‘back iith the aid of a medicine dropper.
When, after four days this mark began to fade, further
attempts at mg;king her were made, However, this bird
was not at ali?fﬁmé; and after the first marking she
became very wary and flushed before I could approach
within fivevfeet of the nest, even in the early
morning before it was light. Several attémpta to catch
her in a net proved unsuccessful. Finally, a bottle cap
was suspended from one end of a~long'pole and filled
with the ink. A string the length of the pole was
attachéd to the rim of the‘ﬁﬁcket, and the pole was
pushed out through a hole in the blind until it was
directly over the female on the nest. The bottle cap
was then tipped by pulling the string, thus allowing
the ink to fall on the dorsal feathers of the

incubating bird, clearly marking her.

The Rhythm of Incubation
Observations on the incubation rhythms of the
female Red-eyed Vireos at Nests 2, 4, © and 13 are
summarized in Table VII. At each of these nests

the observations presented in the table extended over




the entire incubation period; however, the number of
days on which the incubation activitieﬁ were obeerved
from blinds wé;:‘}s, 7, 12 and 13, respectively.

The incubation rhythms recorded at these nests
were found to be remarkably similar to those published
by Nice (1943:231) of ten other passerine species,
including 21 individuel birds, in which incubation was
‘performed by the female alone. The average length of
thﬁ periods spﬁnt'ggi;fhe nests by the Red-eyed Vireos
of the present study rﬁnged from 25.4 minutes to 30.6
minutes. According to Nice's table (Ibvid:221), the
range of the attentive periods of the 23 other passerine
birds was 12 minutee to 49.1 minutes, with & median of
39.8 minutes. Omitting the two tropical species, Nice
determined the minimum length of the attentive periods
of the 19 temperate zome birds to be 19.3 minutes, the
jmedian, 30 minutes.

As for the inattentive pericds, Qy recorde in Table
viI show the extremes in average length to be 7.4 minutes
end 17.2 minutes. According to Nice, the periode spent
off the nest by the 33 passerine birds ranged from 5.7
minutes to 16.5 minutes, with a median of 8.5 minutes.

The percentage of daylight time spent on the nest
by the Red-eyed Vireos renged from 63 per cent to 82
per cent, while Nice's table shows this percentage in
the ten other: passeriné:species to range between 60 per
cent and 85 per:cent, with a median of 75 per cent.




The comparison of my records of the incubation rhythme

of the Red-eyed Vireos with those published by Nice of
ten pacserine species in which the female alone incubates
revealed a striking similarity. This similarity between
the two sets of recqrds was presented as further evidence
that the ﬁed—eyed Vireo ies also & species in which
incubation ies performed by the female alone.

Tables VIII and IX and Graphs II through V givo'

detailed records of the attentive and inattentive periods
of the females at Nests 4 and 9 on the third, seventh and
tenthAdsya of their reepective incubation periods. Graph
V indieates that at Nest 9, the female's instinct to

incubate reached its peak the third day of incubation.

Her inattentive periode were the shortest on the third

day, becoming longer as the period progressed. The

average length of time spent off this nest 1ncreaeed’from

7 minutes on the third day to 13 minutes on the seventh

and to 15 minutes on-the tenth day 6f incubation. However,
for no apparent reason, the records of the female at Nest

4 do not corroborate these findings. At Nest 4, the
inattentive periods were the longest at the beginning of
the period, and they consistently decreased in length,
becoming very short as the day of hatching approached (Graph
III). The time spent off the nest by thie female decreased
fror an average of 19 minutes on the third day to 13

minutes on the seventh day and to 6 minutes on the
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tenth day, when the instinct to incubate had reached

ite peak (Graph III). .
e * No correlation could be found between the length of
the attentive periods and the stage of incubation at
elther of the nests studied in detail. The averages of
the attentive periods ranged from 30 minutes to 39
minutes throughout the incubation periods. In addition,
the temperatures during the incubation periods at both
nests remained remarkably uniform and moderate so that
no positive correlation between the length of the periods
and the weather could be made. However, tﬁe very long

periods, 75 minutes on Nest 4 and 65 minutes on Nest

'9, both occurred during severe thunder and rain storms.
Probably the most interesting point brought out by
Graphs II and IV is that long periods of attentiveness
conslistently occurred at both nests between 9:30 A.M.
and 11:30 A.M. Similar lengthy periods on the nests
occurred with equal persistence between 3:30 P.M. and
5:30 P.M. A poesible explanation for the long attentive
periodes which occurred daily in the middle of the
morning may be the increase in air temperature which had

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

female 's early morning hunger had probably been appeased
and she was satisfied to remain for longer periods on

the nest. The mid-afternoon lengthy periode corresponded
with the times the sun shone directly on the nests.
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The females covered their egge during these intervals

protecting them from the raye of the supﬁi&iaﬁhu;lzaand
Iv). ’ R

Behavior of the Sexes
The following general statements apply to all of the
rairs observed unless specific birds are,xé}gr:ed td.
Although in 78 hours, 49 minutes of'oﬁéervations from

blinds a male Red-eyed Vireo was never obaerved‘aitting

on & nest, one was sometimes seen accompanying'his mate
on her return to the nest after an 1nattent1ve period.:
Also, at times a mele was observed to visit a female

while she was on the nest, usually bringing food which

he passed to her. Plate VI illustrates this courtship
feeding at Nest 9. On a few occasions at Neét 9, the
male did not approach the female immediately, but sat

on 2 nearby branch singing softly with his bill full of
food. At such times, the fémale bvegged for the lgrva
by opening and closing her bill as well as uttering soft
"chips®". All of the vocal exchanges between a pair of
Red-eyed Vireos at the nest during this period were -very
subdued, often barely audible to the observer in a blind
only four feet distant. On some of the males' visits
(Nests 9 and 13) they brought nesting materials which
the incubating females accepted from their bills. This

wae an especially common occurrence at Nest S. The female

(Neet -€) after taking the material always held it in her




bill for a few seconds, and then, leaning over the rim,

worked it into the waell of the nest with her bill (Plate
IV). Her movements‘w;ic ;iiays quiek and precise. On
‘one occasion (Nest 13), the male was observed to place

& piece of outer bark of Paper Hirch on the 1limb
supprorting the nest, about one inch from the nest, and

to secure it t0 the branch with a thread from a spider's

égg case. This exampls of symbolic building was the
only instance in ‘Which e nale was observed weaving
materials. A ma10>vas'hever seen working materiale
into a nest.

" During the period of incubation, the males did not
spproach the nests at regular intervale and, thersfors,
& rthythm of their sttentiveness and inattentiveness
could not bé wérkad ouf. The pairs were never observed
to exchange positions on the nests.

While incubating, & female Red-eyed Vireo‘coneistently
took & position in 2 nest so that she faced the crotch
of the supporting branch (Plate V, Fig. 1 and Fig. 3).
This poeition was never observed to vary. While on a
nest, a female ordinarily sat quictly looking about, at
timee preening her feathere. For the most part, she
remeined alert, btut occésionally she cloeed her €yes
and appeared to be sléeping. Intervals of restleceness

commonly occurred toward the ends of the attentive

pericds. During these momente of restlessnees, the




female raised herself off the nest, turned the eggs with

her bill, fluffed her feathers and then settled back onto
the nest. ¥hen leaving & nest, a female flew quickly
and quietly away, always in the same direction. The
method of return varied somewhat with the individual.

At Nests 1, 3 and 5, the females flew directly to the
nesting sites as quietly and deliberately as they hed
left. However, at Nests 4, 9 and especlally 13, the
females followed & winding course to the nesting site,
flew into the nesting tree and there hopped about the
branches, looking around and uftering soft, Catbird-like
TQuree™ calls tefore entering the neste. The latter
birds may have sensed my presence in the blind which |

would account for their wariness.

Reactions to Intruders

fhg reactions of the various pairs of Red-eyed Vireos
to my intrusions varied markedly with the individuals.
The females on Nests 5 and 15 permitted my close approach
before flushing, ﬁhile the female on Nest 13 flew off
while I was still several feet distant. My experiences
in ettempting to mark this femele have previously been
discussed (Page 34). Nest 5 was located at the back of
two of the Biological Station catins and much human
activity took place directly below 1t. The female was
secmingly undisturbed by this activity, and the presence

of humans very close to her did not cause her tc flush.
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The fea;leesness 0f thie femzsle beceme increasingly

evident toward the end of the incubation periéd, at
whiéh time she allowed my hand to touch the nest

before leaving her eggs. Herrick (1900:113) reported
experiences with a female Red-eyed Vireo which showed
remarkeble tameness, allowing her feathers to be stroked.
In addition, Perkine (1911:206) and Baynes (1932:357-359)
recorded instances of incubating females of this specles
not only accepting food from their fingerse but also
water from silver spoons. No such striking examplee of
fearlessnees were obteined with the Vireos of the

Dougles Lake region.

The female Red-eyed Vireos of the present study
assumed the more active role in defense of the nest,
although the males always assisted them. On numerous
occasions, the female, sometimes accompanied by her

mate, returned to the nesting site while I was near

the nest measuring eggs or examining them to determine
'whether or not they were pipped. At such times, the

pﬁir or the‘female alone, whichever the case happened

to be, loudly protested my presence, flying excitedly
about the nearby branches with their tail feathers

widely spread, uttering their loud, nasal, Catbird-

like "™Quree ™ calls, and snapping their bllle together

in rapid succession thus producing several loud eclicking"®

sounds. If the female were s2lone when she returned
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to find an intruder at the nest, her loud protests

quickly attracted her mate. The closer the time of
hatching approached, the more violent the birds'

reactions toward intruders became. Toward the end of

the lncubation period, the females became far more
aggressive than their mates and darted quite close to

any intruder who was nearby. The males protested as loudly
as thelir mates, but they always kept their distance,

at least from human intruders.

Incubation at Night

At all of the nests observed during the incubaticn
reriod, the eggs were covered throughout the night by
the Vireos. At Nest 13, where the female was clearly
marked, it was determined with certainty that the female,
not the male, remained on the nest at night. The
incubating females slept snuggled well down into the
nests with their heads placed under the scapulars of
their shoulders (Plate XII).

Abnormalities of Incubation _

The female at Nest 13, whose egge were destroyed
and replaced with rounded stones, accepted the stones.
Her last egg had been laid on July 16, and calculatlons,
based on the known incubation periods of other Red-eyed
Vireo eggs in the Douglae Lake region (Table VI)
indicated July 28 to be the normal date of hatching for -




her eggs. However, this persistent femals contiﬁhcd to
incubate the stones until August 3, five days beyond the
normal incubation period.

Hatching
Four nests (3, 4, 9 and 15) were under observation
from blinds at the time hatching occurred. These neste
contained a‘total of eight Red-eyed Vireo eggs, one of
which disappeared from Nest 2 on the second day of
incubation. The time of day when the eggs were pipped
was not determined. In addition, the length of time
involved in the hatching process is not known, because
in all these nests, it occurred during an attentive period
of the female. However, it was definitely determined
that the seven young Vireos were completely free of the
egg shells, and that the females had removed some of the
broken pieces of shell by the followling times:
Nest 2 (7/8/47)
Nest <4 (8/4/47)

- - = =1egg: 5:45 P.M.

- - - 3 eggs: 6:30 A.M.
egg: 8:30 A.M.

Nest 9 (7/4/49) egg: 8:00 P.M,
egg: ©:00 A.M.

egg: 10:00 A.M.

Nest 15 (8/2/49)

1
'
]
]
|
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Newly Hatched Young
The condition of development of a Red-eyed Vireo at
hatching was fouhd to be altricial, the nestling being
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completely dependent upon the adulte for both food and

warnthe.

g

A newly hatched young wae completely naked except
for eome sparse, short, dark grsy neossoptiles on the
following dorsal pterylae: the capital tract, the dorsel
and pelvic regions of the spinal tract, the humeral
tracte and the alar tracts. This gray down was more
prominent on the capital and spinal pterylae. Ventrally,
the bird wae entirecly free of down feathers.

The coloration of the naked skin was plnkish-crange
(Chapman's color chart, 1933), somewhat darker dorsally.
The viscera wére clearly visible through the thin,
transparent skin of the abdomen., The egg tooth was

prominent and the latter as well as the laterally

protruding rictal region of the bill were whitish in
color in striking contrast to th: bright chrome yellow
(Chapman: Ibid.) lining of the mouth.

The head and abdomen were largs in comparison with

-the rest of the body, especially the wings which were

short and undeveloped. The claws on the feet were
likewise undeveloped and blunt. A remnant of the former
yolk esac and allantoic stalk was apparent on the abdomen.
The eyes were not open.

. The young nestling was cold blooded and entirely
deﬁendent upon the adult bird for the rezulation of its
body temperéture.



The only apparent reflexes were those reiated to
feeding and maintaining an upright body postﬁ}e in the
nest. The newly hatched bird had the ability to 1ift
the head and open the mouth for about 7 seconds. When

defecating, the caudal end was orlented toward the top

of the nest. During the inattentive periods of the
adult Vireos, the nestling assumed a reptile-llke posture
~in the nest, using the undeveloped wings and enormous
abdomen as supports, the head resting on the nest bottom.
The wings were also used as crawling appendages when the
young attempted to move about within the nest. The reflex
related to grasping the bottom of the nest with the
feet had not yet become apparent.

Only one nestling (Nest 9) was weighed immediately
after hatching. This young Red-eyed Vireo weighed 1.75

gram.

Development of the Young
Although the weights of the three nestlings in Nest
4 were taken daily, the course of development of the
young Red-eyed Vireos was closely followed only at Nest
15. The following day-by-day account of the development
of the young birds is based entirely on data obtained
at Nest 15.

~

The First Stage of Development
Plate VII shows a nestling Red-eyed Vireo 34 hours




after hatching. By this time, the first macroscopic
evidences of the growing teleoptiles had appeared along
the alar tracts, the papillae enlerging and dariéning
(P1ate VII, Fig. 1). The gray neossoptiles which were
present at hatching had increased slightly in length, and
similar gray down feathers had begun to appear on the
crural pterylac. In addition, white down feathers were
present to a lesser degree on the ventral pterla in the
regions of the breast and abdomen.

With the exception of a slight lenzthening of these
down feathers, no further change was noted in the plumage
of the developing Vireo until the third day of nest life.
On that day, the sheaths of the primsries began to
eme rge frdm the papillae on the alar tracts, and down
feathers appeared on the last of the dorsal pterylae:
the femoral tracts, the caudal tract, and the cervical
and interscapular regions of the spinal tract. Ventrally,
the capital and cervical rezions were still naked and
the circlet of feathers surroundingz the anus was not
yet visible.

By the fourth day of nest life, all of the feather
tracts had become evident owing to the enlargement of
the feather papillae both ventrally and dorsally.
Dorsally, the shecaths of the teleoptiles were beginning
to emerge from the papillae along the spinal tract =nd

the humeral tracts. No down feathers were present at any




47~

time on the ventral capital tract or the cervical region
of the ventral tract.

The first etage of development included the first
four days of nest life, the day of hatching being
designated as O day. Thie was a period of rapid growth,
the young bird incressing considerably in size and
weight. Although exact measuremente were never taken,
the weight increased from 3.73 grams at the end of the
first day to 8.57 grams by the end of the fourth day.

The head and abdomen remeined proportionately larger than
the rest of the body. The eyes remained closed. By the
fourth day, the remnant of the yolk sac had shriveled
considerably and the egg tooth had decreased in size;
however, both were in evidence throughout this first
stage .

The nestling was as yet a cold-blooded, reptile-1ike
creature. The body temperature quickly dropped to that
of the surrounding air when the young wae removed from
the nest to weigh or photograph. When placed on its baok
to photograph, it attempted to right itself but was unable
to do 80. In the upright position, the winge were still
used as supporte and appendages in crawling movements.

Up until the fourth day of nest life, the only
reflexes were those of feeding, defecation end meintaining
an upright posture. The reflex related to grasping the
nest bottom with the fe=t was first evident on the fourth
day.

o
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The Second Stage of Development

The second stage of development embraced the fifth
and sixth daya<bf nest 1ife. It wae a period of rapid
feather growth. Dorsally, the sheaths of the teleoptiles
protruded from the papillas of all the feather tracts.
The sheaths were especially prominent along the alar
pterylde where they were beginning tc break open on the
8lxth day. The white feather sheaths were also beginning
to emerge from the papillae of the ventral tract (Plate
VIII). By the end of the sixth day, the ring of feathers
surrounding the anus had become apparent.

This was also a atﬁge of rapid body growth, the
weight of the nestling increasing from 10.88 grams on the
fifth day to 13.51 grams by the end of the sixth day.

The head and abdomen were still large but no longer
enormous in relation to the rest of the body. The wings
showed rapid development. ‘There was a noticeable slit
in the eyes on the fifth day and they were well opened
by the sixth day of nest life.

Temperature control was seemingly esfabliehed by
the end of the sixth day although the apteria were still
evident, especially ventrally. On that day, the body
temperature did not noticeably drop while the nestling
was being weighed.

The first food calls were heard on the fifth day,
althouzh they may have ococurrsd on previous days in my

absence. On the fifth day when the young was place@ on



ite back to photograph, it was still unable to rizht

itself; however, by the sixth day it was able to do so.
The grasping reflex wae well developed throughout this
stage. The young clung to the bottom of the nest and
was difficult to remove. It could grasp my finger
securely, but the legs were as yet too weak t0 maintain.
the body in a vertical perching position. The nestling
8till used the rapidly developing wings as euﬁporta, =nd
allowed the head to rest on the nest bottom when not
bezging for food. Preening movements were first observed
at the end of the sixth day, at which time the young
ran ite bill over the opening feasther sheaths of both
alar pterylae. Warner (op. cit.:15) stated that
nestling Red-eyed Vireos began to preen on the fourth
day of nest life.

The Third Stage of Development

Thé third stage of development included the seventh,
elghth and ninth days of nest life. During thie period,
the appearance of the nestlings underwent a marked change
owing to the rapid lengthening and opening out of the
feather sheaths. This occurred first on the dorsal and
subsequently on the ventral pterylae. By the end of the
eighth day, the dorsal teleoptiles had lengthened and
expanded so a8 to completely obscure the dorsal apteria.
This was also true ventrally by the morning of the ninth

day.‘ Many of the down feathers remained attached to the

i ,.mmm'h it
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distal ends of the teleoptiles (Plate IX).

At the beginning of this stage of development tho
egg tooth was entirely gono and the whitish rietal
region of the bill had become horn colored. Also, the

brilliantly colored lining of the mouth had faded
somewhat.

Throughout thie period, the young bird maintained

& vertically upright position in the nest, often allowing

its head to rest on the neet rim. It was far morof:

active than during the previous stages, frequently

preening its feathers and scratching itself. It strotched

"~ both ite wings and legs at frequent intervals and

rapidly fluttered ite wings when begging. It was tame

and seemingly fearless, never cowering when being removcd;~

from the nest, weighed or photographed. S
The weight of this nestling decreased from 13. 97

grame on the seventh day to 13 46 grexs on the ninth dayi_iA,

just prior to nest leaving. This decrease 1n body

weight is undoubtedly correlated with the increased
activity of the bird.

All of the young Red-eyed Vireos observed left the nests.
at some time during the ninth or tenth days of nest 1life.

The Fourth Stage of Development
Very little information pertaining to the fourth
stage of the Red-eyed Vireo's development was obtained.:‘
However, one young which had been fledged for three days




from Nest 19 was found. This fledgl‘lng was being ted by
the adult Vireos at the ‘time it wa meconrea. It was able
to fly a total distance of about‘SO:!oet and wae following

its mrents through the trees as they searched for insects.
- In attempting to fly across a 50 foot clearing in the
trees, it fluttered to the ground. '?here, 1 picked it

up and placed it on a low branch ofta nearby tree to

photOgraph (Plate X). It showed no aigns of fear as
I approached and took it in my hand Sy |
The dorsal feathere of this youhgrbird were a drad
grayish olive-green color; the olive-green color was
esyeclally bright on the edges of fhé tail and wing
feathers. The ventral feathers were white, those of the
sides and flanks being washed with & bright yellow.
The broad white line above the eye and the da;k line
through the eye were evident, tut not distinct. Down
feathere could etill be seen attached to the distal
ende of the teleoptiiés, especially those of the capltal
tract. The tail feathers were as yet quite short and
undeve loped, which probably accounts for the fledgling's
inability to flv over 30 feet. The feathers of the
‘wings were well developsd. .
The bill and feet were horn colored. The iris
of the eyes was not red, but rather a dark brown color.

The weight of this fledgling was not determined.
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A fledgling Red-eyed Viteo elept in the typical
perehing poatuxn oI tho annlt bird maintaining iteelf
in a vertica.lly mpright ”po _' tion and tucking its head

under the seapﬁlars. PlatoIIII shows the young Vireo
from Nest 5 aslsep only two hours after leaving the

neste.

"Daily 'eighf‘lncreaae
The dailyiincrease in walght of four nestling

Red-eyed Vireos (three in Neat 4; one in nest 15) are
presented in Graph VI. The four young whose weights
were graphically recorded belonged to second broods of
the season and were reared in nests which were
unparasitized by the Cowbird.

The zraph shows that the weizht of the young in
Nest 15 increased most rapidly during the first stage
of development, the nestlingsgaining an average of
2.04 grams pér day. The increase in weight dropped to
+96 gram and .67 gram on the fifth and sixth days of
nest life, respeotively._ During the third stage of
development, the average weight increese was .47 gram.
Probably owing to tﬁe increased activity of the young,
its weight decreased .55 gram on the eighth day. The
following day, immediately prior to nest leaving, the
young had regained only .03 gram.

The weight increases of the nestlings in Nest 4



followed mneh?this same pattern (Graph VI). All of the
nestlings ahgﬁed the most rapid weight 1ncrease during the
first stagefsf A§velopment and all showed a slight drop
in weight on'tha eighth day of nest life. In only one
instance (Neatling No. 3, Nest 4) was the lost weight
rezained completely before the young was fledged.

Parental Care

Removal of Eggshells

At Nea{piz; 4, 9 and 15 the females were observed to
remove the eﬁfty egg shelle. In each case, the female,
after an attentive reriod, raised herself off the nest,
peered into i%, and then took a2 plece of eggzshell in her
bill. At Nest 9, the female always dropped the broken
shell over the edge of the nest. However, at the other
nests, the females flew away with the shells. Whether
these birds ate the shells or merely dropped them somewhere

is not known.,

Care of the Young

The feeding of the three young in Nest O when they
werevtwo, three and five days o0ld was watched from a blind
placed four feet from the nest. These obs-rvations were
interrupted on the sixth day of nest life when the nest
was robbed by a Red Squirrel. A summary of the results
is presented in Table X. This information is supplemented
by obs:rvations made by Dr. Olin Sewall P:ttingill, Jr.
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in 1934. His observations began when the young were
8ix days 0ld and extended up to the day the young were
fledged. A summary of his obszrvations is presented in
Table XI.

For the first three days after hatching, the activities
of the female on Nest 9 were very similar to those during
incubation. She brooded the voung much and rarely fed
tehm. The percentage of Aaylight hours spent on the nest
was 73 per cent and 65 pzr cent on thessecond and third
days, respsctively. The percentage of Aaylight time spent
on the nest during incubation by four females (Table VII)
ranged from 63 per cent to 823 per cent.

Brooding, like incubation, wes done by the female
alone. The male frequently came to feed fhe young, but
he was never observed to settle onto the nest. This‘
finding agrees with that of Herrick (1904:113) who stated
that thé-female: mlone brooded 2lmost continudusly for the
first four days of the nestling psriod.

The numbsr of nights that the females covered the
young varied with the individuel bird. The female at Nest
O spent the nizshts on the nest up to July 9, when the nest
was robbed. At Nests 2, 4 and 5, the femzles brooded every
night that young were pressnt in the nests. In contrast,
at Nest 15, the young were not coversd during the night
after they were six days old.

The feméle at Nest 9 showed a steady increase in her




feeding rate ,from 0.47 times per hour on the second day

to 5 times per hour on the fifth day; the nest wés

robbed by a Red 8quirrel on the sixth day. Pettingill's
observations made in 1934 extended from the sixth day to

the tenth day of nest 1ife. After the sixgh day, on

which the female fed 2.46 times per hour, he 4id not
observe her to feed the young again, the }ob being performed
by the mzle alone.

At Nest 9, the male's rate bf feeding also gradually
increased, from 1.35 and 1.17 times per hour on the szcond
and third days to 4.33 times per hour on the fifth daye.
Pettingill's records show a marked increase in the male's
feeding rate, 13 and 10.5 times per hour on the seventh
and eighth days, when the female was no longer observed
to feed her young. However, for no apparent reason, the
male made only 3.75 trips with food per hour on the tenth
day, the day prior to nest leaving. This decrease in
feeding rate may partially account for the slight drop
in the weight of the young on that day (Graphs VII and
VIII).

Wherecas fhe female assumed the more active role in
incubation, the msle outdid his mate during the feeding
period. My observations and those of Pettingill show
the female feeding more frequently than her mate 6nly once
(Ne st 9, second day), when the mele fed 0.47 times per hour,
the female m2king 1.24 trips psr hour.




At Nest 9, the feeding rate of the pair increased

conslstently from the sscond day until the nest-yae_

robbed, from 1.73 times per hour to 9.33 times per hour, .~ =

averaging 4.65 times ps=r hour for these first five days.
Pettinglill's observations show that the height of the
feeding rate was reached on the ssventh day of nest
life.

The Red-eyed Vireos on the whole fed their young
quite infrequently, their rate ranging from 1.73 times .
to 12 times per hour and averaging 6.52 at both-nests.
The feeding rates per hour of eight passerine species
preseﬂfed by Nice (op. cit.:335) ranged from 39.7 to
11.4. According to Nice and Thomas (1948:151), the
Robin fed 6.5 times psr hour and the Oven-bird, 3.7 times

per hour..

Food

The Red-eyed Vireos of the Douglas Lake region were
obssrved to be hizhly inssctivorous. The young were
fed entirely oﬂ insects, espscially lepidopterus larvag
(Plate XI, Fig. 1). No evidence that this species eats
any animal food other than insects was obtained.

The food habits of the family Vireonidae have been
thoroughly studied by members of the United States
Department of Agriculture. The conclusion drawn by these
experts is that economically the Vireos are among the

birds most useful to man. Collectively, Vireos take large

.
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numbers of several species of caterpillars, scale insects,
weevils, leaf hoppers, and borers. The study of Chapin
(i935) was made by examiﬁiiglihé contents of the stomachs
of 1951 individuals of North American Vireos. Beal (1907)
had previously made a similar study.

Wnile hunting for insects, the Red-eysd Vireos were
observed to hop slowly along the branches deliberately
searching both sides of the leaves. Thus, they didmot

overlook protectively coloigdiihsedf”speciea.

Nest Sanitation
The sanitation of the nest was carried out by both
the male and femaleAV1reo.. Plate XI, Fig. 3 shows the
female Vireo at Neét 9 with a fecal sac of one of the
young in her bill. At all of the nests obssrved, a |
portion of the sacs of excreta were eaten by the adult

birds, the others being carried away and dropped.

Leaving the Nest

The young in all of the nests except Nest 5, left
at some time during the daylight hours. I approached
Nest 5 at 7:30 P.M. on July 7 and caused the young
Vireo iniit to become alarmed. It fluttered out of the
nest, and although I placed it back in the nest several
times, it refused to stay. Apparently, the adult Vireos
remain near their young for a period after they are

fledged, for that night the female slept in the empty
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nest near the fledgling which was perched on a branch
(Plate XII).

Enemies

The disappearance of several young as well as eggzs
was attributed to the Red Squirrels which were abundant
throughout the woods. These rodents probably happen on
nests by chance in their search for food. At Nest 9,
two young, a Vireo and a Cowbird, had disappeared by
10:30 A.M. when I visited the nest. The remaining
Cowbird nestling disappeared shortly thereafter.
Apparently, the young were carried away one by one by
the predétor. In an-attempt to discover the identity of
this encmy, a Léast Flycatcher nestling was placed in the
robbed nest as bait. At 3:33 P.M. a Red Squirrel ran up
the maple tree and out on the slender branch from which
the nest was suspended. Without hesitation it seized the
nestling by the head and started back along the branch
the way it had come. However, it lost 1ts footing on the
élender limb and fell to the ground. It was lzst seen
running off into the woods still carry;ng the voung bird
in its mouth. The nest itself was undamagzed by the
squirrel. It is believed that the squirrel killed the
nestling.upon seizing it, for the nestlings calls ceased
immediately and its body appeared to be limp. Although

it is by no means certain that the squirrel was the



-59-

original robber of this nest, that possibility seems likely
since the squirrel came directly to the nest without
hesitation.

In another territory (Nest 5), the pair of Vireos
whose young had already left the nest were observed
noisily diving on an Eastern Chipmunk. They steadily
drove it farther from the nesting area and finally into

its hole. An unsuccessful search for the young was made
at the time. On subsequent days, although the adults were
frequently seen, they were never otserved carryving food
and the young were never found. The chipmunk may have
bsen responsible for their loss.

2 badly damaged nest (Nest 18), still attached to
the crotch of the tree, was discovered. The bottom had
been torn away and the lining materials hung down through
this hole. The destruction appeared to be the work of
& bird, possibly a Blue Jay or Crow, both species being
"present in the area,

The snakes observed in the region were all ground
dwellers and thus probebly were not predators upon such
birds as the Red-eved Vireos which build elévated nests.

Nest 4 containing three voung Vireos was heavily
infested with mites of the family Parasitoidea. These
ectoparasites did not prove fatal and the young all

left the nest in a seemingly healthy condition.




The Cowbird

The Cowbird must be considered the principal enemy
of the Red-eyed Vireos of the Douglas Lake region. The
first nests of the season were parasitized by the Cowbird,
all containing two or more eggs of that species, Nests
€, 8 and 10 were deserted by the Vireos owing to this
heavy parasitism. The most heavily perasitized nest found
during this study was Nest 10 which contained four Cowbird
egzs (Plate XIII, Fig. 2.).

The Cowbird eggs differed a great deal in appearance.
The background color varied between white and 1light buff,
and the eggs were thickly marked with spots of cinnamon
or rufous brown (Chapman'e color chart, 1933). The eggs
also varied in size., The measurments of the 18 eggs
found in the nests of the Red-eyed Vireos ranged from
18 mm. t0o 35 mm. in length and from 14 mm. to 21 mm. in
greatest width. The eggs within a single nest often
differed markedly in appearance. According to Friedmann
(1939:180-181), the variation is in the bird and not in
the individual eggs. Thus, it seems likely that more than
one Cowbird utilized the same Red-cyed Vireo nest.

In all cases observed except one (Nest 3), the Red-
eyed Vireo deserted the newly completed nest if & Cowbird
egz appeared in 1t before her first egg had been 1sid.

In Nest S, however, a Cowbird egg was discovered under the
lining. This egg was.probably deposited before the nest
was completed, =nd the Vireo merely buried 1t while lining
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ber nest (Plate XIII, Fig. 1).

The first part of July, the female Cowbirde were still
laying and were apparently despsrate for neets in which
to deposit their egge. An additional Cowbird csgg was
found in Nest 8 on July 3, about 13 days after that nest
had been abandoned by the Vireos. The egg had not been
present on the previous day. In addition, at the
beginning of this study, it seemed that the Cowbirds
did not lay in neéfa where incubation had begun. However,
at 10:30 A.M. on July 2, while I was obssrving the
incubation activities at Nest 9, a female Cowbird flew
into the nesting tree, looked about, snd then flew off.
The incubating female Vireo did not seemed alarmed by
the proximity of the Cowbird. When I returned to the
nest at 1:15 P.M, and examined its contents, one of the
Cowbird eggs had disappeared. On the chance that this
female Cowbird might come to la2y the following morning,
I entered the blind at 4:45 A.M. Af 5:49 A.M, the
female Vireo left for an inattentive period. At 5:54 A.M.
a female Cowbird appeared quietly at the nest, looked
about and hepped onto the nest. She remained sitting on
the nest until 5:55 A.M., exactly one minute, at which time
she flew away with a noisy flapping of her wings. An
immediate examination of the nest contents revealed a

fresh Cowbird egg among the previously marked eggzs.



A study of the development of the young Cowbird was
carried on-at Nest S until it was 1nterrupt§d by a predator
Red 8quirrel. The weights of -the one Vireéhand two
Cowbird nestlings during their first days of nest life
are presented in Graph VII. A more complete set of weightse
from a similarly parasitized nest was taken by Pettingill
in 1934 and is recorded in Graph VIII, The weights of
the latter three birds shows their comparative growth
rates as follows:

Cowbird No. 1 Cowbird No. 2 Vireo No. 1

3.21 gm. 3.54 gm.
4.89 gnm. 3.81 zm.
6.62 gm. 5,35 gm. 1.8 gm.
9.63 gnm. 7.97 gm. 1.88 gm.
12.82 gm. .5 gm. 2.19 gm.
16.66 gm. 11.8 gm. 2.56 gm.
19.52 gm. 14.6 gm. 2.27 gm.
2l1.64 gm. 15.51 gm.
 82.73 gm. 17.58 zm.

The above weizhts were t=ken on succeeding evenings
beginning on July 19, 1934. Pettingill stopped welighing
the nestlings on July 27 to allow a normal ending to
nest 1life.

The wéizhts of the Cowbirds tended to increase much
more rapidly than thet of the Vireo which was found dead
on July 26, 1934. Considering the greater weight,
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strength and voraciousness of the Cowbirde, the fate of
the young Vireo is not surprising. Herrick's statement .
(1911:351) that every Cowbird raieed entailed thz 1o§§
cf fror one to four other birds seemed to hold true among
the Red-eyed Vireos of the Douglas Lake region..

The statement of Forbush and May (op. cit.:478)
summarizeg the conditions as I found them very well.
"The Cowbird sometimes deposites several eggs in the nest
of the Red-eyed Vireo, and where Cowbirds are plentiful
the first brood often consists of one or more Cowbirds;
so that if they are to raise any young of their own, they

must nest again later in the season.”

‘Summary
This peper on the life history of the Red-eyed Vireo

(Vireo olivaceus) represents the work done from June 35 to

August 1€, 1947 and from June 17 to August 16, 1949, at

the University of Michigan Biclogical Station, Cheboygan
County, Michigen. Three occupied nests and one uncompleted
nest were located in 1947, and nine occupled, two
uncompleted and four deserted or destroyed nests were

found in 1948,

The behevior of the Red-eyed Vireos during territorial

establishment, courtship and mating were not observed.
The eize of the individual territories was determined to
average 0.8 of an acre. No interspecific clashes in

defense of the territories on the pert of either sex were -
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noted. The territories were maintained by the singing

of the malee throughout the summer. With two Q;captions .
the neste were found to be more or loaé'cohtraily located
within the territories. Nests 11 .and 13 iere peripheral
in location. No intraspecific clashes between the Vireos
and the other breeding species of the region were observed.

The Vireos commonly rear two broods in a season. The
building of the second nests was found to take place about
the middle of July. No changes in the extent of the
territories during the sccond nestings of the season were
dete rmined.

In general, it was noted that the males sang most
vigorously during the periods of nest building, egg
laying, and especially incubation. When young appeared
in the nests and the males began their feeding activities,
& 8light decline in song was noted.

The first morning song of the Red-eyed Vireos was
closely correlated with light. The mele's awakening song
was heard an average of 33 minutes before sunrise on
clear mornings; on cloudy mornings, it averaged 28 minutes
before sunrise. The first sonz on the clsar mornings came
an average of 12 minutes after civil twilight;concihe rcloudy
mornings;it was heard an average of 16 minutes after c%vil
twilight.

In the open aspen-dominzted woods where this study
was made, the Red-cyed Vireos built their nests most

frequently in voung Red Mmple treee., However, Nest 13




was built in a Beech and Nest 19 was situated in & Paper
Birch. The average elevation of the nests was 6 feet,
11.50 inches. They were built on the average of 3 feet,
8.33 inches from the trunk of the nesting tree.

The nests were rﬁmarkably uniform in siie. The inside
depth of the nests averaged 47 mm.; the outside depth
averaged 61 mm. fhe ineide diameters of the nests
averaged 57‘@@,;!the outside diameters, 64 mm.

Some of-fgi;compbnent materials of the neste were
present in allrof the nests studied. Other materials
varied from nest to nest. The latter variation was
found to be due largely to their availability.

The building of Nest 4 was estimated to have tzken
four and one-half days. Both the male and female
participated in the construction of the nest, the female
assuming the more active role. She did all of the actual
weaving, the male occassionally bringing nesting materials.,

The first egg was 1aid the morning after the nest
building activities had ceased; an additional egg was laid
on succeeding mornings until the clutch was comple ted.
Without exception, egg laying occurred in the early
morning before 6:30.

Characteristically, the females began to incubate
only after the last egg was 1laid. However, at Nest 13,
Incubation wae begun after the first egg had been laid.

The average size of the clutch was found to b 3 eggs.



The ground color of the ezgzs was pearly white. Typically,

they were sparsely marked with tiny spote verying in color
from black to cinnamon or rufous brown. The measurments
of 18 egge ranged from 812 mm. 30 24 mm. in length and from
12 mm. to 34 mm. in greatest width.

The average length of the incubation pericds weas
13 daya, four hours. The exact time in minutes is not
known.

" Incubation wae determined to be performed by the
female Red-eyed Vireo alone. The average lengqp of the
periods spent off the nests by the females ranged from
25.4 minutes to 30.6 minutes. As for the inattentive
periods, the extremes in aversge length were 7.4 minutes
and 17.3 minutes. The percentage of daylight time spent
on the nests ranged from 63 per cent to 82 per cent.

The condition of development of a Red-eyed Vireo at
hatching was found to be éltricial. The first stage of
* development covered the first four dasys of nest 1life.
During this stage, rapid body and feather growth occurred.
The sécond siage of development, also & period of rapid
growth end feathering, ermtraced the fifth and sixth days
in the nest. The third etage included the seventh, eighth
and ninth days, during which the young became fully festhered.
All of the young Vireos observed left the nests at some
tiie during the ninth or tenth deys of nest life. Flight
1s attsined during the fourth stzge of development.
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The female Red-eyed Vireos removed the empth eggehells
from the nests. Brooding, 1like incubation, was performed
by the female alone. For the first three days after hatching,
the female brooded the young much and fed 1little, The
percentage of daylight time that the young were covered
was 73 per cent and 65 per cent on the second and third
days, respectively.

| Eoth sexes assisted in feeding the young. Whereas
the female assumed the more active role in incubaticn,
the msle outdid his mate during the feeding period. My
observetions and those of Pettingill show the female
feeding more frequently than her mate only once (Nest 9,
second day), when the male fed C.47 times per hour, the
female meking 1.24 trips per hour. At ﬁest 9, the feeding
rate of the palr increased consistently from the second
day to the fifth day, from 1.73 times per hour to 9.33
'times per hour, averaging 4.65 times per hour for these
first five days. Pettingill's observations made in 1934
showed that the height of the feeding rate was reached
on the seventh day of this period.

Tre Red-eyed Vireos of the Douglas Lake rezion were
found to be highly insectivorous. The young were fed
entirely on insects, especially lepidopterus larvae.

The sanitation of the nest was carried out by both
the male and female Red-eyed Vireo.

During the summer of 1949, the chief enemies of the
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Vireos were the Red Squirrels, Eastern Chipmunke =and the
Cowbirds. Blue Jays may have destroyed one .nest. The
snakes of the region were all ground dwellers and thus
p;obably were not predetors upon the Red-eyed Vireos
which build elevated nests. The young in Nest 4 were
heavily infected with mites.

The first nests of the seceson were parasitized by
the Cowbird., The moet heavily parasitized nest (Nest 1C)
contained four eggs of that species.

In 211 cases observed except one, the Vireo deserted
the nest if a Cowbird egz appeared in it before her first
egg had been laid. In Nest 5, however, a Cowbird egg
was found buried beneath the lining materials. ‘

In the parasitized nests, the welghts of the young
Cowbirdq tended to increasse far more rapidly than those

of the Vireos. The majority of the Vireos in such nests

failed to survive. Considering the greater weight, strength

and voreciousness of the Cowbirds, the fate of the young

Viréos is not surprising.




Table X.

Parental Care at Nest 9
of One Cowbird

Brooding Periods Feedings
(Average lengths)
Date Hours
1989 watched On off Time on Total Per hour
nest (%) ,
By By By ‘By By By
male female both male female both
July 6 6 26 1A 65 1" 7 18 . 1.83 1.7 3
July 8 3 5 271 32.5 5 15 28 5 433 9.3
July 9 Nest

robbed
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DIAGRAM 3

The Relative Abundance of the Component

Materials of Nes{ 15

LEGEND

56%
18%
17%
4%
3%
1%
1%

Inner and outer bark of Basswood (Tilia americana)

Outer bark of Paper Birch (Betula papyrifera)

Needles of White Pine (Pinus strobus)

Spiders' egg cases

Cottony plant fibers from seeds

Peduncles of Pin Cherry (Prunus pennsylvanicum)
Small Twigs of Hemlock (Tsuga canadensis)
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Fig. 1. The Habitat of Nest 9. The nest (arrow) was
located in a young Red Maple.

Quly, 1947 maGmQ.J

Fig. 2. The Site of Nest 11. The nest (arrow) was
situated in a Red Maple., Note the local growth
of Dogwood below the nest.



PLATE III

9-‘-“1, 1949 B | ) K.a.?avc.
Fig. 1« The materials of which Nest 15 was woven
to show their relative abundance (Diegram 1).

A Inner and outer bark of Basswood (Tilia americana)

B Outer bark of Paper Birch (Betula papyrifera)

C Needles of White Pine (Pinus strobus)

Spiders' egg cases

Cottony plant fibers from seeds

Lo TR < B e

Peduncles of Pin Cherry (Prunus pennsylvanicum)

G Small twigs of Hemlock (Tsuge cenadensis)




PLATE IV

Gecme, 1949 ' K.G. Grave.
Fig. 1. The female Red-eyed Vireo at Nest 9 adding fresh material
to the trimming of the nest during the incubation period.
Standing on the nest rim, she reached down the distal
side of the nest and worked the material into the wall
with her bill.



Gt 1900 Fig. 1. Incubating female on Nest 9.

K2 grave

Gulr 17Pig, 2. Incubating female on Nest 13,

Chagles BleiR.



PLATE VI

914.15, 1949,

Figc 1.

: l{ a. 7&:: veE.

Courtship feeding at Nest 9. The male Red-eyed Vireo
had just passed a larva to his incubating mate when
this picture was taken.



| Qugust 1944

PLATE YII

The Pirst Stage of Development

A young Red-eyed Vireo one day old

Mekgarct” te9ley.
Fig. 1. Doreal view.

=4

anjlsﬁ 1 949. 7’7]“-!,7¢‘ff gtt.fg/é‘,y- -
Pig 2. Ventral view.




PLATE VIII

The S8econd Stage of Development

A nestling Red-eyed Vireo five days old

N aujusff .1742

MNarx 3;-_;:—/ —72./ ;/&
Fig. 1. Dorsal View.

“au;;s( léﬁ Maggaret” Feigley.

Fig. 2. Ventral view.




PLATE IX

The Third Stage of Development

A nestling Red-eyed Vireo 10 days old

s' i
| S—

Augast] 1949 ‘7‘ o ma;ayut—tf’ Ju‘y/i{{ o
Fige 1. Lateral view.

(Lu;—uff 1949 7 Margares” 451‘31{1- -
' Fig. ¢+ Dorsal view.



PLATE X
The Fourth Stage of Development
A fledgling Red-eyed 'Viroo 12 days old, 2 days out of the nest

-

Quegast, 1949 Figo 1, I.at.eral view.

T Rugus 1949, Pig. 2. Dorsal views K& Geave



““;‘Jy,;"}-i N T - : ‘ Ra.eE ﬁl-nelaud
/ Fig. 1. A fledgling Red—oyed Vireo, the last to leaze Nest 5, o 7“7&
asleep on a branch. The adult female slept in the

empty nest near her young.

N e L e e AT T A ey O o L. . - w., .
- . - -
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PLATE XIII

97"",51' 19%9. Char Lkes [LBlase.
Fig. 1. A Cowbird egg burried beneath the lining of Nest 5 by the Red-eyed Vireo.

Q —
- 79#718, 1949. MMarge et~ Ferigicy.
Pig. 2. Nest 10 containing four Cowbird eggs. The nest was deserted by the Red-
eyed Vireoe awing to this heavy parasitism.
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The Pirst Morning 8ong of the Male Red-Eyed Vireo

in Relation to Sunrise and Civil Twilight
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TABLE II

The Pirst Morning Song of the Male Red-Eyed Vireo in Olear Weather

in Relation to Sunrise and ciﬂ.lm A

Date Civil 1st E
(1949) | Sunrise | Twilight | Song Civil Twilight
June 26 4352 4:06 4:16 '?36' 1; 1: A 10
30 | A:54 5:08 | 4319 5 1
July 1 4:55 4:09 4:24 31 = 15
7 | 459 a:13 | A26 | 33 . | 13
8 | 459 | A13 | a:2a s | on
13 | 5105 | a0 |a33 {30 - S R
Average 4:57 4:12 4:24 —-~5; ) 12

Time is Eastern Standard. Hours of
USWB at Alpina, Michigan.

sunrise and civil twilight from




TABLE III

The First Morning Song of the lﬁloﬁed—&od Vireo in Cloudy Weather
in Relation to Sunrise end Civil Twilight

Date Civil st 4 < ° linntoa . Minutes After
(1949) | Sunrise | Twilight Song |Before Bunrise | Civil Twilight
July 5 4:57 4: 11 4:é_7 H 30 16
| s5:04 B2t | 4139 25 18
15 5:05 4:22 335 |- 30 13
Average 5:01 4:18 4334 28 16

Time is Eastern Standard. Hours of sunrise and civil twilight from
USWB at Alpina, Michigan. . :




. Table II
' : s ?arenta.l Oaro

Observd'-ionl by Dr. Olin Sevall Pettingill, Jre.

Brooding Periods .. PFeedings
(Average lengthe) i

Date  ‘Hours oy FIEE E
1934  watched On Gﬁ.‘ ®ime on . Totdl

nest (%) .
ty B By
mgle female both
July 7 2.43 o 0 ° 6 7 13
July 8 0.50 0 o 0 o 6 6
July 9 2 0 0 ) o 21 21
July 11 1.50 0 o 0 o & 4

Per hour
‘By By By
male female both

2.46 2.88 5.34

0o 12 12

() 10,5 10.5

K. 3.75 3.75




TABLE VI

The Incubation Period of Seven

Red-Eyed Vireo Eggs

Nest No. of Date of Start | Date of | Time of | Length of the Incubation
No.| Vireo Eggs | of Incubation |Hatching| Hatching Period Per Egg*
(Approx)
2 2** 6/26/47 7/8/47 5:45 PM 1 egg: 13 deys, 10 hrs.
4 3 7/22/A7 8/4/h7 | 6:30 AM | 2 eggss 13 days, O hrs.
8:30 AM 1 egg: 13 deys, 2 hrs.
9 1 6/22/49 7/3/59 | 8:00 PM | 1 eggs 15 daye, 13 hrs.
15 2 7/20/49 8/2/49 9:00 AM 1 egg: 15 deys, 2 hrs.
10:00 AM 1 eggs 13 days, 3 hrs.
Average ’ 13 days, 4 hrs.

*Accurate to the nearest hour; the exact time in minutes is not known.

*x0ne Vireo egg disappeared on the second day of incubation.
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el ’f .
beo
Nest No. Dates of | No. of Days Average No. of Hours Attentive Periods v t Inattentive Periods Per Cent of
Observations| Watched Temperature Watched 3 Time Spent
: e | on Nest
Max | Min . No. of | Average | Range. in ¥o. of Average | Range in -
Periods| Length | Mimites Periods Length Minutes
2 6/21/47- 3 & | 61° 10 hours, | 12 30.6 12 13.5 5.30 69
7/ 8/47 28 minutes
A 7/22/47- 7 81° | 62° 13 hours, | 22 | 254 20 7.8 B-15 78
8/ 4/47 40 minutes - oo |8y
Sk )
9 6/28/49- 12 88° | 66° 18 hours, 27 27,75 26 17:2 a2 | 6
1/ 4/49 8 minutes -
13 7/20/45- 13 82° | 61° 28 hours, 36 29.3 22 7.4 h-11
8/ 2/49 33 minutes .
!

I——
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e
\ § |
Left Nest Length of ' T Time Spent at ‘
Date Prior Returned | Inattentive | Time of | Left Nest ig Each Laying " Interval Between
(1949) Sky to Laydng | to Lay Period Laying | After Laqri.ng),,j ._B?fore After otal Layings
v
R
July 14 cloudy; 5352 5:58 6:10 ’ 6 min. 11 min. 18 min.
no moon X '
Ek ‘ . 0
N .
Oloudy‘ fi .y . .
July 15 occaaior’xal 5153 6109 16 minutes 6:16 6140 7 min. 16 min. 24 min. 12 hrs., 18 min
moonlight |
£
clear: . .
July 16 bright 5159 6:15 16 minutes 6124 T:21% . 9 min. 47 min. 57 min. 12 hrs., 8 min
moonlight i g s
n| A
»F
W
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The Incubation Rhythm at Nest 9 During

the Third, Seventh and Tenth Days of Incubation
. 1

Date  Day of Hours Temperatures Attentive |Inattentive
(1949) Incubation Watched = (Fahrenheit) Periods Periods
Minimum | Maximum | (Minutes) (Minutes)
June 24 3 7:35 Ao 65° 81° 23 4
11:36 A.M. )
56 7
12 5
29 4
58 7
56
1:02 P.M.~ 18 5
4:59 P.M.
' 26 1
50 9
15 10
16 8
14 8
59 8
Range 12-59 4-11
Average 30 1
June 28 7 72 10 AM.- 61 © Mo 52 ‘5
13355 A.M.
L e @3 0E ] A0
14 10
30 13
53 15
52
1325 P.M.- 10 12
5:25 P.M, 2
.26 17
32 12
24 14
25 17
35
4
Range 10-53 10-17 '
Average 31 13
July 1 ' 10 |'7:1o AM.— | 67° 90° 22 13 i
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The Inoubetion Rhythm et Nest 4 During
the Third, Seventh and Tenth Da.yé of Incubation
. Date Day of Hours - Temperatures Attentive | Inattentive
e (1947) Incubation Yatched (Pahrenheit) Periods Periods
‘ Minimum | Maximum | (Minutes) (Minutes)
July 24 3 7:40 A.M.- 55° 84 17
11:19 A M.
35 20
32 18 T
75* 24
‘ 1:50 P.M.- 20
5340 P.M.
15 20
37 13
33 20
14 24
56
Range 14-75 13-24
Average 37 19
July 28 7 8:47 AM.~ 59° 85° 13
12: 14 A M.
' 20 13
42 1"
A 51 12
‘t g e e R e v**rwﬁ'“’“"ww‘n*":*W'ﬁ‘-’%“"ﬁ“‘:‘”'rﬁ?ﬁ"%‘-@
g.- A 3 S DO . g -
B S SRR D — i}
5:35 PMe-
5342 P.M.
34 14
56 12
Range 20-56 11-14
Average 39 13
August 1 10 7:30 AM.- 37° 74° 30 5
12309 AM, 0
¥ 15 5
30 5
20 5
30 4
40 5
! - 38 7

— bR el




TABLE VIII

ﬁ“‘.

!
The Incubation Rhythm at Nest 4 During
the Third, Seventh and Tenth Days of Incubation
' i Date Day of Hours Temperatures Attentive | Inattentive
(1947) Incubation Yatched (Fahrenheit) Periods Periods
Minimum [ Maximum | (Minutes) | (Minutes)
‘ -3
July 24 3 7:40 A.M.- 53° 84° 17
. 11:19 AM.
35 20
32 18
5% 24
1340 P.M.- 5 20
5:40 P.M. .
15 20
57 13
33 20
14 24
56
Range 14-75 13-24
Average 37 19
July 28 7 8:47 A M.~ 59° 83° 13
12:14 A .M.
20 13
42 1
51 12
33 12
g £ poe e
: ..-F .4 :J_____ ™= Ygf‘?i iz . »
T )T o e T L o ] T e e s SR T T ey
5:55 P.Ml" 15
5342 P-Mo
34 13
56 12
Range 20-56 11-14
4 Average 39 13
August 1 3 10 7:30 AM.- 37° 74° 30 5
12:00 A M.
15 5
30 5
20 5
30 4
S L 40 5

g
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