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INTRODUCTION

Tre treeding tehzavior of the Ced=zr Wazwning (Rorbycilla

Cetermine some of its ecological relationships to the

environment of the area cosidered.

”

Tre study w=as

Y
}ode

ccomplished during the 1946 surmer secsion

-

ct

(June 22 to Ausgust 17) at the University of “iecrigen Riclczical
Station. The Riological Station is lscated in Chégboygan County,
¥ichigan on South Fishtail Bay of Douglas Jake.
*hile conducting the prc?ect 54 hours observation were
spent in thre field during wrich tire 11 nests were found on
10 acres of the carpus area. Tower blinds were erected next to
two nests from which more comsentrzted observations were made.
uch time was devoted to measuring the wings and weighing the
nestlings so as to gusge theitr development. (The wing measurements
were taken from the shoulder to the tip of the phalanges).
Aéknowledgenents are in store to Dr. S. Charles ¥endeigh
and Dr. Theodora Welson whose valuble advice facilitated the
execution of thés researsh probdem. I also owe thanks to

Feggy P. Muirhead, Iouise Ritsema, Jares D. Watson, John Reardon,

Andrew Berger, a~d Byron E. Harrell whose field observstions

aided in gathering inforration for my stuvdy.
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DESCEFIPTION, RAYGE, AND SONG

se Cedar Waxving is often called tre Re=u Frumell of the

biréds teczuse of its er=culate =2ppesrsnce. It has a black bill

td

and a cinnamon brown hezd which is lighest in the region of the
auricuiars and forehead. Reginningz in back of the eyes and
running across the fore%ead by the btase of tre culmen is a
narrow black mask., Ths chin is also black and fzdes into the
brorn of the trroat, Zeitwmeen the black rz2s8k 2+d chin is is a

narrow band of white which runs to the posterior edge of *the

mask., On top of the head is a crest which can te ereoted but
is usuallyAlying flat on the head. The iris of the eye is dark
red. The trrcf+t and bresst is a light olive brown which
gradually washes into the suléer yellow of +the abdomen. The
under t2il coverts in contrast do this are white. The tail is
black below 2nd a2bove with each feather tinped with chrome yellow at
the distal end. The wings grade from a dark gray near the body
to black at the tips of the flight feathers. The leadirg edge
of the priraries =2nd the trailing edge of the tertiaries are
whitish., The secondaries may or may not be tipred with a short
‘thin scarlet red =2ftershaft which h=ve a waxXy aopesarance. The
female is no different from the rale as descrited above except
for a little less black on “he chin. For the juvenile »lurage )
see the section on developenent of the young below. (The colors

vsed in this description were taken from the color chart in

"Rirds of Fastern Xorth America®).

yre

Tre song of the Cedar Vaxwins hes teen contested rany times
2s 70 its validity It is a song in relation to the fact th=at

S v T P R 2 R k] Vo = 3 e e NErve 3
is vsed Buri-z courtship, Yet it is not a trvue song wren it
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ie given Auring otrer activities such =s whenthe birds flocVv
LA

et =L 4 = 3+ -~ =3 Yraeddn ~aan whrer tkha Riav3

teicre, zZ-ter, '1'1’3 durir 12 Tre Lrseqling se=con or wnen the ©vixd

is outside its territory =z2nd sevarated from its mate. Therefore,
it is 511 a ratter of definition =2s to whether the Cedar Waxwing
has 2 song. In one sense the sare sound is a song part of the
tire 2nd not a song the rerainder of the tire. The particular

rote that #nitiated 211 this controversy is the trilled high

pitched =2nd not too =udible "eece” which is not long in duration

(not strruont, however). The Cedsr Vzxving also gives another
note which serves a2s its call note, distress note, etc. This is’
an "eeee" of = higher pitch with-ut the trill but of the samt other

1Y

"here is not, however, a clest cut

bz

qualities =2s the song.

distinction between thre

7

ong and the call note. At the tire

ct
=
[N

reir recst

on

s disturbted the woxwi~rs will first givwe the non-

ER.
[V &

_l

led

|
Vomd

ril when close to thenest and actively exited but will

£o -
later retire %a some distance to a varch and give the trilled
note while rotionoisly abserving the intruder’s activities(this
of course is the behavior pattern before a strong attachment to

R

the nest hs

!D

s been est9b71skea) The female Cedzn¥axwing seers

to sing'as loudly with the seme quality and as repeatedly as the
rale, The fe~ale also has a special n%dification of fhe song

éuring courtship when%he imitates the behavior of a young bird being
fed. This is rerely the song given in very raped succession.

Yot too much tire ever passes when the Cedar ¥axwing dces not

give dﬁe of its c=11s. 1In other words it is vr=ctic=2lly always

giving a call note or song. One can quickly determine when one is injthe
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the Cedar Wexwing "breeds from central British Columbia through
Ontario to the Cape Breton Islznds south to norihwestern
California across through Kansas, northern Arkansas, NWotkh Carolina,
and northern Georgia. Its winter range extends throughout nearly

all of the United States and south to Cuba, Vexico, T.ower Calif-

ornia gnd Panarza" From the great extent of its range over varying
climatie and vegetational environmental factors it can be con-

t

sc and suc-

cluded trat the Cedar Waxwing is =2n extremely plastg

cessful species. Further proof of its wide range of adaptability

will be demonstrated later in *his paper.

ENVIRONVMENT

The habitat type of the campus atrez is and open woodland
with almost no underbrush and is essentiaXly man made., The small
trees and underbrush has been largely cleaned awayy leaving onlv
tre taller trees standing. Wan Bas =21so constructed many buildings
throvesnout the camp site. This and the consentrated human pop-
ulation have an influence upor the fauna inhabiting the area.

The lake front extending the length of thehorthern boundry of

the campus too has its effect on the community. The so0il type

is 8andy mixed with very little leam and clay. Judging from the
bird vopulation here and the rather open habitat with scattered
Trees tne area would Te consideZed an edge association.even trough
the underbrish characteristic of such a community is largely

sheent evcent for scattered vl

W

ces,

The clirmate of Cheboygan County is witrhin the temperzate zone.




Gates descibes it rore snecifically i~ writing,”ire termeriure

is mod

(]
w
t
[}

, tre rainfall likewise is mode=te but amdly kistributed
throughout the vear. Snow is usually abundent,shreurhow yifhe-year.

and remains on the ground for a long time."  For further information

~

-—

—
conserning the climate at Douglas JTake consult tablel. (Gates 1526:171).
To describe more spacifically the grewsd flora of the region -

studied, *he zround cover condists mostly of various grasses over

most the Sre~ with scattered places of blueberries(Vaccinium

canadensis and vennsylvanicum), huckleberry (Gaylussacia baccata ),

and some strawberry (Fragaria virgigmzan). Tn tre locality bounded

by Iower Road and East Street, znd the one south of the married i
student's cabins (see map) which zre uncleared a typical bracken

fern (Pteris agnilina) ground association with some tree seedlings

‘occur. The domrinent trees in the ares sre red

]

raple (Acer rTubrum),

sugar mavle (Acer 8accharum), red oak (Quercus borealis), whife

birch (Betula alba), white pine (Pimus Strobis), red pine (Pinus

resinosa), and scattered aspens (Populus grandidentata and

tremuloides), Of the above mentioned trees the maple and oak

Sre the most abundsant. €n the whole the ground ofTers little
frotection, but the trees give mach shelter even though they are
not close enough together to provide a continuous canopy.

The birds found associated with the waxwings in this area
sre typical boarferland birds or birds trat will tolerate the

conditions of a boarderland although not exclusively found in:

that hsbitat. A4 few of the more creracteristic tiypes =2re the
Kingbird (Tvrzannvs

e
Chioeing Sparrow ( Spizella
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m
ot
Yy
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]
~dd
T

#axwing see table 2. Of thaese species only

i

tire Cowkird r28 a2~y effect on *tke success of the Cedar TWaxywing,
Although T foung no nest where parasitism had taken place, James
Wa%son a~d Eyron Yarrell reported an incident where they observed
a pair of w=xwings =ctively chasirg a Cewbird out of their ter-
ritdry. In previons yeszsrs, hovever, a few nests have been found
that contained Cowbird ezgs (Tea 1942), but there was a tendency
for the waxwings to remove fhem. Friedrman (1929:234) exrlaing
that the late nesting of the Cedarx Wazwing is beyong the height
of.t>e laying season of the Cowbizd snd thus the waxwing is
relatively free from parasitism. The other species of birds
’

seered to present no problem and were perfectiy tolerable to
the Cedar Waxwing. 1In fact the waxwings of nest #2 (heneeforth
the nests will be refered to as indicate® on the map) allowed
a Robin's mrest to be built in the same tree a few feet away.
Actually the waxwings site more detremental to the other nesting
birds rather than ¥se vise versa. To illustrate this, a pair
of waxwings were whitnessed pulling straw from a Robin's nest
for nesting materiasl.,

Of the birds of prey only two were seen in tre study area.

One was =n adult Rald Bagle (Faliocetus leucocephalus) observed

flying over and probaily has no effect on the waxwing nopulation.

The other was the Great-Horned Owl (Pubo virginianus) that was heard

one night in the vscinity of nest#5. It may have been resposible

=n% abandonment of that nest since it wss caused by .
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th%highest nestﬁound) in a red vine tree. The distance was wuch
hizher th2n one 1"9216§ the predatory mamrals of the carpus
2rea climbing. Besides rore of the bird was §aten without a
traee than 13 characteristic of the$ predatory mammals here.
EBeaause of tre invasion of civilation into the ate=2 the

larger mam-als =re absent leaving only the deer meuse (FPeromyscus

maniculatus), chipmunk (Tamias striatus), grouhd squirrel

(Citellus tridecemlinestus), and an occational stunk (Tephitis

nigra). Tre chiprunk is very common and probzbly a source of
predation upon the eggs of the Cedar Waxwings. In one instance wiat
nést #9 the pair of waxwgngs of that territory vere abserved very
actively forecing a chipmunk out of a tree near their nest .
The adult vazgwings would erch just above the shipmunk snd swoop
down upon it eoming in contacy‘gith it and almost knocking it
off thébranch supporting it. They =ctual
chipmunk to the ground.
. {3
I noticed no eddects éaused by man that decreased the Cedar

‘Waxwing's breeding success. Because of the usually relativeldy

(J

inacessable position of the w=xwing's nest I doub¥% whether man
ever disturbed a nest except of course every now =nd then when
someone carries on =zn investigation of the breeding behévior.

The remainder of tre Wertebrate kingdom is relstively rare
on the campus. Even the enakes akre very uncormon thus eliminating
theem as a serious factor in predation,

Begause of the extreme sanitsxry precsutions taken by the
=&ult waxwings the nestsrere not infested to a great extent by

tird lice (Falo

‘d

haga). I found very few of *reum upon investiza

12\3

oz
=

of the wvacated nests

0

CRle
S G
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TERRITORY

In previous writings it has been tre ppinion that the Cedar
axwing h=s no territoyy. I found, howvever, that }t does kave a
srall treg 1tory vnich it defends. Upon studyinz the ~ap showing
nests locations one becomes susphbecions that the bard does ~aintain
some sort of 2 territory by the fact t'at the nests QTé placed

at fairly regulsr intervais =zvart from eachother. The maxiruvn
distance is 95.2 m. 2nd the minirur is 47.3 m. and the averasge

' is 67.32 m. or an =apvroximate average territoifal diareter of
67.32 m. which is 1292 sq. m. in circular area. This size is
larger than whst actval”y exists, however, since there =te neutral

feeding areas between the nests that are a greater dist=nce avart.

Nest #1 and #2 were clase enough together (47.3 m.),however, to

e

nitiate some territorial disputes. ZEarly in the wexwing's
nesting season a =dult fror nest#2, presumadbly the male, entered
the tree that served agtie nest site for nest #14 The rale of
nest #1 agtively and ferousidusly chesed the intruding térd

from the tree by flying at it with flutering wings =nd pecking

3

3

it on the boBy. UNor was this the ogly instance of territorial
defénse around mest #1. Tater tro intruding wagwings apreared
ig tre sawmsas aaaﬁnest site tree and were evicted in the seme nanner
described above. ¥ot only the tree suppoirting the nést wss defended
but the m2le of rest #1 also forcéd invading waxwings from a

“hite birch tree located 6.%m. south of the nest and from an

o2k tree 7.3 m. tb the west. These figures may indicate some-

what the size of tre rzdiuvs of *re waxwing's texritory arcuhd the =n:
If it does the territory 2t rest #1 =zmounted to zporoxirately 113
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sc. reters., The “r2=al- even joined in to help chase tther weiwirgzs
fror The territory  but the male wes the a2gsressor., Perhaps the
female's only inte:rest in the matter were slong the lines of
unfaithfullness. ‘

Sore people m=zy argue thsat thistorcing of birds out of tke
territory was actvially the joining of a flying flock and only
appeared to be ter——itorial defense. The partial flocking of

e Cedar Taxwing " _s cormon even during. trte breeding season.

If this were true —re defending waxwing would not have been so
brutsl toward the cthers ond he would have followed them if they
took fli t which e didn't but returned to ris singines post

and sang (more will be said about singing posts later).

Vore should t= said about the flocking of waxwings, however, beczuse
this habit seers tZ disprove the territorial theory. Before
and after the btree®ing eeason rather large flocks of waxwings
can be séen but even during the breeding éeaé04 small ones 2re
fai¥ly common especially when the young #&## have hatched. The
explination of this all hinges wpon the fack that the territories

are used in mating 2nd nesti-g only while the main constitmzent

of its diet, berries, occurs in fairly localized areas =utside

the territory, an@siisfstsimslse

e

HCEHEXE  Since there are mo
feeding territories defended by the waywings I beliece a chance
.coeficient artificially produces *these small breeding deason

flocks by the mere fact of the localized Bistribution of the

.x
x

terry nxséusisss producing trees., That is trere is a large

area over which brecding waxwings are distributed =nd only ldcalized

',1)

211 areszs where b=

;.o.
n

(

Frow., Tow wren The adults of this large

aregq

m

o atter food in a srall stea there is bound to te a certain
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amount of crowding in t+hese srall areas thus trhe formation of
flozcks. The Yirds fly out of the feeding grounds togetrer and
drop off in their respective #erritories. The fact that the flacks
gre sraller 1in the breeding se2gon demonstrates triat it is not vurely
a c=se of aggré%égg behavior but trat sore other mechanism is
ceantrolling it( of course nesting duties have a partial effect).
These sare food gathering flocks are smaller before the eggs hatch

teczuse they consist largely of mwales gathering food to give

(m

h)

to tre incubating fer=le. ILater when the eggs do hatch the
ferale becomes more and rore zctive in feeding the young and the
feedings become more and more frequent 2s the season advances thus
producing and increase of size and freque-cy of the flocks.
The occurance of high f¥ying waxwings over anofheﬂwaxwing's ter-
ritoty seems to have no effect upom the defending male, "hese
flocks, however, were never seen to occur within the vegetstion
stratum adjacent to waxwing nests which tends to disprove trat
they represent a condition indicating the absense of territory.

It also seems that the male waxwing has a song vost.
After he had chesed an intruding -ale out of its territory it
would return to the same #%w%g dead twig half way up in the. nesting
tree and give its trilled song (refering to the male at nest #1).
This song was often initiated by a singing male in the neighboring
territory. This same perch was utilized as an abservation post
by the male when I or anything else disturbed the nest. The
presence of a song post is also =n indication of =zn established
territcey.

-

rer indicationspf a territory has been described =zbove;

)

1) 2t rest #9 tve waxwings vwé&# of the area were chasing a chirmunk
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out of a tree 6 m, from the nest site tree, 2) and the cbservation
where waxwings where chasing a Cowbird out of the nest vicinity.

The territorizl fighting between rest #1 and #2 was the only
case of active territ&ial defense against another waxwing. This
may have teen because these nests were the two closest in the area

S
and the territories possiblyﬁé%éilapéd. Hest #11 was =2s alose
to #2 as #]1 ®mas to #2 but it was not complaested for unknown reasons.
Perhaps territorial pressvre had an effect on it,

In conclusion the Cedar Waxwing does have a small territory
for mating and nesting purposes which it does defend. It also sings
from a song post and announces its territory. The fact that
the waxwing has a song low on the secalé of audibility probably
accounts for the small size of the territoyy becauce it cannot

be heard for a great distance.

FATTNG
The Cedar Waxwing's mating behavior is wholly a syrbolic one.
It consists largely of the male fleeding the female which represents
the future feeding of the ferale when she wi?ﬂbe inrcvubating the
eggs =nd the feeding of thdyoing in the nest. The male will

ive the fem2le straw dyrirng the ceromony which signified the
= ~

O

0%
(

building of the nest. Also *the Two will pull on eachother's

bills during the mating anties.

-3

ke part d&f the seromony that foreshadows The feeding of the

H
o

female on the nest is indicated by the mzle catching 2n insect or

icking a beery =2nd giving it to the fermz2le. The female will
£1ng g s
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The prase of tre wating ceromony that depicts the feeding

of the n=zstlings is perférmed when the ferale imitates the

<

acti~ns of the juvenile bird when receiving food from the male.
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rapidly a~d repeadidly give

the food &%% cry as if begging the male for food. The male

often will foy with the fééd in front of the female. This causes
the ferz2le 1o ¢ry louder snd bezt her wings faster thus increasing
he texrpo of the courtship. Finally the m=2le gives the food to

her. The female will even follow the male while he is collecting
the food which remings one of a young bird just out of the nest.

The courtskip of the waxwings is not lirited to the time

before nest construction but will continue through the egg layin

0

<
v

W

()

gz, The pair of birds from nest #3 were still executing the

=l

|

ullest display of courtship when there were two eggs in the nest.

T NESTS AND NEST BUIIDING

The waxwing preferes to nest ifi the open woodland habitat
h§re there is a little open area. The carpus area studied, therefore,
of fers 2n ideal situation for waxwing nesting. The preferance
of the occurance of open areas between the trees is illustrated
by the fact trat rost of the nests in the area were along the lake
where the trees were less numerous andrwhererthe lake itself
orovidéd a large open expanse (see rap). In Peggy Nuirhéad's
Teasr rlycatcher study she found only three paizs of Cedar

Waxwines per ten acres in 2n aspen forest ares{fuirhead 1946),
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n the dead tirber-

WY

* Zyron Earrell found only Jwe rairsper *en acres

W

confer forest in the Gorge(Farrell 1946).(These =zreas zre also

—

1%

o3

Jocated in Ckbboygan Zounty, Michigan.) A ese habitats hzave
c

a more dense flora +than the campus =2rea vhich suprcrts 2 égﬁﬁﬁﬁy

Ay

of nine waxwings ver ten acres.(excluding nests #10 snd #11 which
were not corvleted). The comparisons of the nore closed areas

with the open woodlard above further examplifies the waxwing's

=

nestving niche reguirerents.

Tre nest itself is located a2t an averaze of 5.25 m. from

the ground and on the outer extremities of the branches of the
chosen tree. Ones nest, #3, was placed in a red pine right next

to the main trunk,. but it was so nesr the top of the tree trat

no branches extended much further out from the trunk than did the
nest. The highest nest‘foung had an 8.24 m., elevation a4 the
lowest 3.05 m. Because of their rather high position and their
distance out on the branches the Cedar Waxwing's nest is relatively

. s ca s . :
inaccegable even though it is e=2sily discovered.

The tree preferance for nesting sites seers to be limited

to those sreaies which offer secure forks, either horizontalg

or verticle, or otker means of support (such as pine needles

t'!‘

in pine trees) at the tips of branches. Tue to this factor thre
oaks, maples, 2nd pines are suitable while the aspens are shunned.

The nest is placed in a hsResgndé¥¢ horizontal or vertical

-

1—
fork with little.or no fastening «f the fork itself, This indicates

a need for a rather secure fork framework of three, four, or
b b

more branches, It is a wonder that some of the nests were nob

1ifted out o~ the Irees during wing storms bec=use rneﬂﬁ ollected
Tthem after trey vere vacated I could 1ift them risht out of tre
Torz wikh no wore twoudble than is involved in 1ifting 2n =asrticle




of 7 a tabhle,

-+ - = fode) =
the nest gives

Thne r=teri=2]l put into ~he construction of
it a bulky apvearance. The linming and the bulk =2re not essentially
differgnt except that the linming usually has a greater ar'etf
of materials and tre bulk is made of lIarger constituents near
the perivhery. This linaihg usually cdéists of grasses and straw,

rootlets, twigs, 2nd some additiondl materizl in small ammounts such

as pi~e neesdles, plant down, cottoa, or strips of pz=per. The

eﬁépt increasing in size outward. The trimmings of the nest,
which occur in great abundance, is whnt gives it its characteristic

avpearance. JTarge twigs, roots, straw

L.O

's,&grasses, birch bark, pealings,
dried leaves, dried plants with seed pods, fe=thers, sfring, xro-e,
paper, and cotton 2ll were used. The waxwing is véry versatile

in regards to the nest raterial used and will utilize those things

close at hand. Nest #2 had a great quantity of cotton in it
L .

which was g9¢+6ﬁ from the camp realth service nearby and nest

3

#3 located in 2 vhne tree contained many pine needles. The
nests located in pine trees (%:@hd #5) were less tulky than those
on deciduous trees because the added suoport of tre pine needles
held the shape of the nest witholt the nsed of copious quantities
of material.

In regards to the demensions of the nes™s tle i~side depth
average® 4.4 om,, Tthe outside depth 8.4 cm., the inside width

7.4 cm., and the outside width 12.5 em, Of couwrse these mes

7]

uIre-

mentﬁere greatly distorted by *he time the young leave thehest beczuse

o}

f +the force on the nest due to tre crovdsd conditions within it.

The average weigrt of tre nests is 22.75 gns. (See table 3).
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During the actual nest construction both adults share the

work involved but tre femmle does a greater portion of it. They

fly to the ground a few feet away from the nest and gather the materials

<

in their bills. The male often will bring the material to the female

who stzys at the nest and weaves them into the structure with

her beak or he will do the building himself. This phase of the
a

z cycle will often be interupted by displays of courtship. ;

1t

7hen *he rest has reached an advanced stage of development iP
will be constructed from the inside. That is the adult bird
stands in the cup of the nest snd incoroporates the new material
o' the inside of it. The bird will often sit dovn amd twirl inside
‘the nest to give the cup the desired shape. Nest buildihg is
bezun around the last week of June (2pproximately June 23 this
year) ard the structure is completed after five or six days vhen
egg laying begind. At nest#3, however, the adults were still
aerp¥s%ety  conpleting the lining after two eggs had>beenllaid.

Tre Bedar Waxwing will build onlv one nest a year &x¢p% except
when the first one i@ destroyed. Because of its habit of nesting |

laterin th~ summer it would not have tire to efficiently raise

two broods a yvear under mormal conditions. -

EGGS AND INCURATION

The average clutch of the Cedar Waxwing equals five pale
blvish-white eges with scattered dark brown irregular spots more

consentrated ot the large end. The weight ©f the eggs average

]

2.74 zrs, while tre dimensiond averace 15.8 rm. at tre wides?t

-, . - n . { . .
vart =n3 21,4 rm. in Zength., Thergmay be as wuch 25 Two mm.
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of different ezgs. The eggs are usually 12id =round the end
of June of the first of July (approximately June 29 this year),
and the incubation period lasts eleven days.c One ege per day
is the waxwing's rate of laying, znd the eggs are 1aid in the
mourning hours. Usual]y incubation tegins after the slutch

is comnleted but at nests #2, #3, #8 it began the day before the

14
0

st ns in the nest are such

()
(g

g2 wWaf

Lﬂ
@}
L‘y

1zid. The eggs' positis
g8 T

<
L

oy

12t

ct

he s~211 ends %f %%% poiht inward thus occuvying the lezst

arount of space possible (usually arranged more or less in-tw
rows). As was mentioned earlier in this paper no evidenee of
verasitism by the Cowbird was discovered.

The fe—2le does all the incubation and the male feeds her |

.J

while she is on the nést. The ferale's attentiveness is not

as great at first as it is just before the egegd are hatched.

Skhe will 3Jeave the nest more often and more easily at first thsa
shg will Jater. Tikewise she is more easily flushed off The
nest at first.

When the rale feeds her on tre nest he will comre to the nest

Bresmas®, give a call, and trhen ceugh up four or Tive Aimelanchier

berries (Amelanchier canadensis) and gives them to her. The

female widl then stend on the rim of the nest as if showing the
eggs to tre male, |

thile the female is incubating ssttdgxuassy the eggs she
moves around on the nest, preens hefself, looks around, and turhs
the eggs. VWhen she turns the eggs éhe stands up in the cup of
tre nest =nd drzws her bill through the center of the egss from

12 side of the cup to the other (tre rotion is Toward fer).

not cnlv results in the *turning of the ergs btut also core of the
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egzg intercr¥-nge positions with one =~2trer.
“hen the ferale is disturbed Bn the nest she will raise rer erest,
open her mouth, stretch her neck, and lookaround. This was
a chacteristic stance even during tre tire *he young were in
the nest,
Tke male bgssied himself with providing food for the ferale

during the incubation veriod.

DEVEICPERERT OF TEZ YOULG

Af*er eleven days incubation the pggs of the Cedar Waxving
brezk open at the large end and tre nzked altricial young emerge
hezd first. The young are in the nest about 15 days before they
leave during vhich time these from nest =1 developed an average
of 2.44 gms. to 32 gms., in weight (32 gmns. was also detexmined as
abovt the averzage weight of the aduvlt bird fronm the skins in the
collection at the Biological Station)snd from 17.0 mm to 70.5 mm
in wing length., The weight increases at the rate of approximately

Two Third
two gr=ms per day the first ¥%zze days, 3 gms./day on the Zeuzth
and g&f +2 days, 4 gms./day on the fifth and sixth days, theee
grams on the seventh day, 2grs./day on the eighth and ninth
days, one gram on the tenth, and then remains fairly constant but
slowly gaining until they leave the nest at about 32 grs. Although
the weight increase 1is only 2grs./dzy on tre first two days if
is very great in proportion to its éize. An increase from 2.44
at hatching to 4.05 gms. a little more t2n 2 day later is 2lmost
doubling its weight. The wing lengh increases zpproximately hrm/3ay
the first four days, Tmm/day “he Fifth sixzth and seventh days

~

8rrAizy on the 8ighth dzy, 4-rf0oy o the ninth day, 2nr/7sy >n




The developer=nt of the youhg will bte described according to the

significant featvres of each day ercluding weights 2nd wing
mezasurements which have already teen described. The data is taken
particulsrily from nest #1 which was watched more closely than the

otrers z2nd vhich contained six yoirg., (Also see Graph 1 and2 and

1st Day: The young uvon hatching sre completely nsked and the
Teatheryg tracis are represented by slight pores beneath their
flesh colored skin. The bill is soft and flesh colored except .
for bluish-white edges. The legs are also soft and flesh colored.
The sbdomen is blo=ted 2nd the visceral orgsns are visable beneath
the thin tender skin. The uropygeal gland is present. The bird
is slightliflonger than the egg,and thewr sqcp ars closed,

The yung at this stage dre weak but they c=n 1ift their hesad,

move their wings, =nd open and close their fest to some extent.
Eeczuse of their wezskness tre begging for food behavior is not
shorn very often., Vhen it is given it consists of raising their
neck, uCeﬂng their rmouth, and disclosing a bright red buccal
cavity. ¥o noise accompanies this action.
The nestlings at this stage show no fesr znd could not
-

discriminate between their parents =nd my finger or any other
object. The rere shzkxing of the nest wovld initiate the begging
reaction. :

2nd. Day : The skin is a little darker which apnears td@e caused

by dirt. They are 2 1itvl stroﬂger but net appreciably so.
They are still naked but t%e pterylae are darker which is probably
caused by the feathers developing in trhe sub-dermal region.

rd znd 4th Tays: The Teathers are just re=2dy to bresk through

the ski "37'“5Tfe53y have penetrated it a 1ittle on the wing in the
region of the primsries. The Teathers ftracks on the dorsal part of <ih
body are raided more and consequcntWy further develoved than the
ventral tracks. Defecation is ofe common accurance now, The
procesd of defecatiomn is accomnnnlpd by the r=isine of the posterior
end of the btody. The fecal derosits are not surrounded by a

fecal sac. The nestlings strength zhd activity hess further increased.

The voicm of the
now tring the bezs
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ounz are very a Tive and can hold their
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¥ with “heir feet which aids in giving
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m o’ ket Ko (D

themr su~To

1 trhe nest and redvces the possibility of failing
havior later npoves to be a fortunate one when the
very crowCed cdve to the insrezssesd size of the

YA

ocut. This
nest rtecome
nestlings.
The middle part of the bill is now rather hsrd whi’e *he
sides =zre still soft. Trz fe=ther quills are long enough so that
T

(D

the tips sre unsheathing =and the feathers are srreading out. Thre
lcngest guills are in the a2lar tract, The outer pri*,ries are '
mr, lonzg, Trhe body f atrers are the least develcoved in the c=pit=sl
nterylse and the ante ior portion of the sbdomi-~al tract,while

they are th st E a t

gl

Y o ed in the svinal snd femcral tracts.
Of particular interest is the absence of the protoptyle dovny
feather in the @Gedar Taxwing. The eyes are now completely open.

8th Day: There is little change from the seventh da ay except
That the feﬂtbe*s a8 the tracts are now vartia’ly unsheathed and
the primaries are 13 mm. long.

9th Day:  There is little change except for the increase in
Teagth and unsresthinz of the featrers. At this time the lengths
of the different feathers (reasuring unsheathed =nd shezathed par*s)
are; primaries

15 mm., secondaries 1%.9 mm, s»ninal trzct 8 rm,
caudal dr=ct 4 mr, back of neck 4.7 mm, capital tract i
and the posterior abdominal tract 8.6 mm,

The ninth day also marks the development of the voice ugded
in begging for food. The note is siradlar to the trillzd song of
the adults but it is very faint now and will increase later.

10th Day: The youmg are now attempting to unsheath their ovg
Teathers by scratching and DICEJIPE. When they are sit*ing
quietly in the nest they close their eyes. About every 15 minuted,
however, they get restless and ppen their mouths for food
wheather tre adult is there or not. This is probably an automatia
response resulting Trom Tne bazenus feeding freguency of
approximately iS5 minute tervals., The young 2lso now give#

],J
|J

the food response at the s-ght of the adults as well as from tre
voice and the shaking of The nest. Vy finger will still initdate

that response after a little while, kowever.

In regards to the plumare,the feathers of the back have
now been unsheathed enough to cover thaﬂfhole area, In fact the
only vnortions of the bird that are not covered with feathers are
the areas on the body beneath the wings andthe middle of the
abdomen. The black mask trat is characteristic of the waxwing
is acw beginning to aonear. ’

@O Lo U
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>

théir nec¥s in order to mzintzin their eguilibrium,

12th Day: The fezr respose demonstrated by crouching into the

bottom of the nest is still more developed but still not to a marked degTee
The young can verch very well 2and hop around a little The feathers

-

have egrown longer and becomne further unsheathed,

13th, 14th, and 15th Days: Iittle change takes place throuzghout
Thesé days until Tnhey leave the nest except for further motor
control and increased developement of the feathers. The young
constantly preen themselves and exercise their wings th@ugh

this period.

It is curicas to note that the developement of the young
in nest #1 was 2 little slower that Iea found to be true(Iea 1940).
This may be because there were six young in nest #1 while the
average namber, which Tea may have measured,ris four or five.
If this were true it shows that an increased nwsber of young in
the nest results in a slower develovement ra*te for each individual
po0ssibly because each nestlihg receives less food ver day than

ig normally the c=ase.

-+
Fbzndonmend N

The =zesfzizz of the nest by the nestlings may be caused by
one of two mechnisms or both. The nest may ¥Ye overcrowded and
one or two of the hestlings might be forced out accidentally.
This mechanism because of its nature can cause only tre first
one or two of the nestlings to leave thé nest. The usual process
in leaving thénest is characterised by a élow natural migration
of the young from the nest to the branches nearby which is caused
by their wovement towafd the parent birds in their ezgerness to
receive food,

The desdﬁption of the juvenile Cedar ¥axwing is similar

to the adults except that the bill =nd feet are not as d=ark

the mask is not =as large, there is no tlack under tre chin, the
0live brorn of the tack is duller znd “he +e=33 is tre sz 2 c¢color,
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there is 2 narrow buffy band around the back of the head at the
re .
boarder of the crest, and the bre=zst, sbdomen, and criszum z3 bufiy,

the breast and abdoren having olive brown streaks more dense toward

<

the anterior end.

PARENTAI CARE

When the ezzs hatch the adults remove the shells. 411 the

unhatcred eggs, however, are left in the nest.

The.female does all the brooding of the young and stays at the
neat constantly the first few days after hatching while the male !
gathers food for her and the younz. At first she will brood the yovng
by sittines on them as if they wezre 3till egzs. As they grow larger
she ié forced to stand in the bottom of the nest over them.

Tater the nest becomes so crowded that it is compulsory for her‘to

perch on the rim of the nest on the sunward side of “he nestlings. ‘"f e
When brooding the young from the edge of the nest she utilizes
the time by almost constantly preening herself. As the young
grow the female's attentiveness to the nest becomes less and less
pronounced and she soon begins leaving the nest for periods of
time and éids the male in feeding the young.

The nesflings sre fed berries almost wholly except for an insect
now and then which tre adults catch in flycatcher fashion. The
type of berry is the service berry (Amelanchier can=densis) at
first and later the pin cherry (Prunus pennsylvanicus) is utilized
when they ripen if they are more easily available than the rservice
berry as was the case in the area studied. The Adult carvies four

of five bexrried at cne tire in its mouih which are su
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trhan on2 berry at a time undoubtedly =aves alot of energy by

decrzasing the nu~bter of irips to the ¥u8% berry trees which are

w

usually rather remote from the nest.

At first the young could not eat all the terries brought to
trhe nest by the male. The usual approacl at this tifime was to
fly to the top of the nest site tree and work his way through the 1l:-aves
(usually by way of dead branches) to the neast. He wovld always
tle niest when going out the nest bfanch
prover thus showing the stereotyped habit pattern of behsavior.
The brooding female would go *to meet him if she was hungyy and
he wouid feed her first otherwise she would get up and stand on
the rim of the nest at his arproach. The male would then give the female
a portion of the berries to feed to the young and keep sore so
that he could also feed them. The prosess of feeding trese
newly hatched birds consisted of standing on the nest's rim and
putting the whole large service berry in the firss one's mouth by
use of the bill and pulling part of it out and patting it in the
second's mouth. ( The red lining of the nestling's mouth probabdy
serves a2s a target designating the place to put the food). If the
bird did not immediately swol’ow the food it would be removed by
the adults and given to another. After the feeding had been
corpleted both adults wovld carefully watch for defecation inlthe
nestlings which was accompanied by the ?aising of their posterior

ends which =2ctually facilitated the sanitation of the nest becsuse

tre adults could observe it more e=sily. The adults ingest the

feczl deposits as they lezve the anuses of the young. Defecation

seers to be definitely correls iod dme

e 1t _
ted with the Tel

qu

distely alter
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feeding, TThen the v2le lezaves the nes” he flies directly awvay cut
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iinz of the older nestlings is the save as above
except tvat ezch one can eat a wrole berry aﬁd't?at tre Te =le
rmore and more enters into sharing the responsibilities of the rale.
Freferdsagndngspsung  She never does, however, reach as high a
feeding freguency as the male. She too uses a stereotyped rath

to the nest.

The frequency of feeding at the. time when the young require

the rost food is approximately four times an hovur or every 15
minuates., The relatively infrequent feedings as compared witn
otrer birds is possible because the zdults carry numerocus berries

at one tire znd do not have to make #ixghy several trips in order
to feed all the nestlings. The rnumber of feedings of course is

) v . -
screwhat less when the ycng have just hatched.

('0

is the young get older the ferale becomes more bold in her
defense of the nest. The male on the otrer rand will never come 10O
close to a3 thﬁintruder. At first the female-is rathereasily chase
away from the nest. Tater she swodps down very close to the
intruder and never gets more than a few feet away from the nest.

Béth birds give the c¢s5ll note when the reat is disturbed.

HESTING SUCCESS

Considering the nests with available datz in the area studied,
five had 100% sHccess, one had 80% success, and three had 0%

success (two of trese three nests were never completed and the

pairs of birds involved possibly raised a successful



neats sre inclulzd the nesiing su-cess is reduced to o5%. (Tha
per centzses vaere computed by dividing the nurmber of eggs into

the number of voung leaving the nests.). This success is rather .
high in both cases indicating that the surmer of 1346 was a vary
go0d season in rezards to the Cedsr Waxzwing. This may have been

due to the exceptionally abundent crop of berries this summer

but trat is diffacwlt to determine in just one yesr's study.
Tea (les 1242) found a mwuch lower per cent of suédcess, 37%, over

the sare area ih the summrers of 1940 and 1941, This figure was
computed from 12 out of 21 nests fourd during the two summers
and it may be higher with the others included. 40n the other
hand the fizure for this surmer might have been reduced had

tke data on the rerainder of tre nests in the area been known.

(See tatle3’).

DISCUSSION

The discussion will deal oniy with the special relationships
between the Cedar Waxwing and its main rutritive constituent, tkre
berry. Tre other topics .of importance where discussed under
thelr respective hesdings above.

There exists a phenomonally close relationship between the

late nesting of the Cedar Waxwing and the ripening of the sexrvice
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It is puzzling rca the waywing knows when tre bterries are going

ationship exis*s between the serial ripening of
first tre service berry =nd trhen thz pin cherry. Vhen the young
are small and have &ust hatched +the minutely seeded service berxy

is the one available for food. Because it has tiny seeds it is

)
)

igestive system of “he n:zwl

(:'\
m

3
0
-

save grown larger and the digestive systems
have becore more durable the large pitted pin chexrry ripens.
This serves as-a blessing to the parents in the area studied
tecause at the tire they ripen the young are deranding more focz
and the pin cherry are ruch closer to the nests here thus saving
he 2dults energy even with the incressed number of trivs to the
nest. Of course this relationship does not exist in otherxr ares=ss
where the service berry is closeir to the nests than the pin cherry.
In that situation the service berry is probabiy used right through
the breeding season.

Becavse the %axwing depends upon berries for food it does
not have to be as sctive as the rest of the birds in the early
ﬂor“L g. The other birds =re required to arise with the sun to
carry on their territory defense so tThat they can catch the insects

byl with vme To spare

for food later kut before the heat of the day when the greater part
of The'insects becone less active znd retire to obscurity. Since
the berries =sre always fn the sare vlace the Cedar Vaxwing is
probvably the last bird to arise in the mornin That is they can

hide itself,

o - b} - X - Y 'Y P o B 2.1 IR -~ P

It is indeed Torbtunste H9a% for Tre n Tical suvccessiulness
-~ 4 —- - - .- e - 2. bl -~ - b R NS o > . —_—
ot 2 Medar Taawing thet it fces not have a feeding territory
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limit tre nurber of breeding pairs to a much smaller and
scattered number than now actually exists. In other words

the breediﬁg males would set up territories around the scattered
terry trees thus limiting the number of pairs in an area thatb
could potentially supvort a larger population from both the
standpoints of food supply and available nesting sited. That is
trere would be large areas betwesn the terry trees that could |
support breeding pairs ##4 in regards to nest sites but would be
blocked by the territorial ownership of the much smaller areas

supporting a growth of berry trees.

ized position of the berry trees would irmediately
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SUNIARY

1. The s*udy of the Cedar Waxwing (Bombycilla €edrorum) was

accomplished during the summer of 1946 at the University of

Fichigan Eiological Station, Ceboygan, County, !"ichigzn,

2. The Cedar Waxwing is an emaculate looking brownish bird,

I

3. T

he song of the Cedar axwing is mather poorly developed but

does exist and is little different from .the call note.

4, The Cedar Waxwing breeds in a broad belt covering the southern
nalf of Canada and the northern half of the United States and ruas
from coast to coast. It winters from the soutrern boundry of

Canada to Cuba and Panama also from coast to coast.

5. The habitat of the &tudy area is an open woodlot wvhere the

predators are rather reduced in numbers.

6.  The Cedar Waxwing does have a territory whish is small and is

wsed for mating and nesting only.

T. The Cedar Warwing carries on a comparitiyely elaborate and

symbolic courtship.

8. The late nesting Cedar ¥axwing builds a rather bulky nest
in about five or six days and places it high in trees on the

inaccessable crotches at the tips of the branches,

9. The Cedar Taxwing lays one egg each mourning until 2 clutch of
about five dark speckled bluish-white eggs are laid which are

ST et
1nCuaigry

o

d by the fermale for appreximataly 11 days.
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P

zh tre siegnificant stages in developement in about 15 days

¥

throu

(i

at which tire they leave the nest.

11. The female Cedar ¥%axwing does all the brooding while the male

most 3 3 i Y
doessthe feeding of the young, and both the adults assist in the

sanitation of the nest.

12. The nesting success of the Cedar Waxwing was rather high in

[

[\V]

tre area studied and arounted to 85% of 65% including two

uncompleted nests.

1%, There is a remarkable correlation between the waxwingls
nestinrg, %§feeding, and activity behavior patterns and the berries

it uses as food.
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Table 2

Bald Fagsle
Great-Horned Owl

" Yellow-billed Cuckoo
Nighthawk

Ruby-threcated Fummingbird
Relted Kingfisher

Flicker

Firnzbird

Crested Flycatcher
Thoete

t Flycatcher
e Swallow
Purnle ¥Fartin
Bank Swollow
Robin
Ped-eyed Vireo
Vellow Warbler
Pedstart
Cowbird
Raltimore Oriole
:urple Finch
z0ldfinch
Chiponing Sparrow
Rose-Breasted Grosbeak

1) €



July 18, 1946 (young 5 Bays 0ld)

p.m. 2:10---0One 2dult at the nest
2:15---1ale care and fed young
2:22---Fermale came and fed young
2:47---¥ale fed woung
2:48---Fale fed young
3:02~-~--Female fed young

July 23, 1945 (young 10 days old)

a,m, 11:02--Female fed young

: 11:17--¥ale fed young
11:%20--¥ale fed young
11:46--Fale fed young
11:55--Vale fed young

Lo/

m, 1:20---Fale fed young
1:37---Female fed young
l1:45---¥ale fed young
2:00---Wale fed young
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Jor a 1953 paper that includes information on Cedar Werwirss

=t

see Fasterm Kingbird folder.



