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INTRODUCTION

The observations for this analyéls of the growth

rates of the Cedar Waxwing (Bombycilla cedrorumn) nestlirg's

were made on forty-two nests in the vicinity of the
University of Michigan Blological statioqjlocated on
thé south shore of Douglas Lake, Ckeboygan County, ¥ichigan.
All but five of the nests used were located witnin a
nalf pile raBius of the statlion Store and the most re=-
mote nesta were some two and one-half miles away.
Between the twentleth day of June and the twentlieth
day of August, 1942)the nests were discovered and the
fates of one hundred thiety-nine of thelr ezgs recorded.
Tay to day weilght fecords were kept of all nestlings
accessible from the first day until the sixteenth day of
July. |
Assistance In planning the project and many helpful
suggeations were kindly glven by Dr. 0lin gSewall
Pettingill Jr. I am grateful td Dr. Theodora Nelson
for the asugzesticn's and assiastance she has glven me
in devising practical methodiof welghing the nestlings.
I am 2180 indebted to 4lss P. Mulrhead and Hessrs.
P. springer, J. 3tanford and L. Batts for directing me

to several of the nests referred to in this paper.




STATEMENT OF .PROBL31
The éroblem was twofold; First, to determine the
amqunt of variation, if any, 1n growth rate among the
nestlings by carefully welzhlng all avallable ones from
day to day throughout thelr nestling period, and, second,
to discover some of the contkibuting factors responsible

for these proozble variations such as the following.

l. The effect of a subnormal number of young
birds in the nest on the rate of developaent.

2. The effect of varyi mounts of sunlight
S the growih ratp.e @ ° 1ig

3. The effect of human activities in vicinity of
nest on the amount of feeding and indirectly
the growth rate of the young.

4, The effect of removing one parent on the rate
of growth of the young.

5. The effect of variatlions in nest elevation on
the rate of developement.

6. The effect of season on the rate of developmedt.

FIELD METHODS
The nests were naturally in different stazes of in-
cubation and developmentwnen discovered, some contéig—
ing no eggzs, soxe two or three and some all five ezgs
and some nesgtlings. For tbis regson it was necessary
to dstermine the ages of those nestlings found already.
hatched. ¥henever nests of this type were found a

careful record of the appearance of the young was made
along with their welgnts. 1In thls way I was able later,&ac,-._iwl.ﬂ

) )
this information with information recorded for restlings




of known aze 1living under similar circumstancesa, to de=
termine thelr age gulte accurately.

In order to reduce tne danger of 1nterferj1hg with
nesting actlvity by my presence in the tree on nest ine
gspections prior to the time of hatching, a3 mirror #zs
attacned to the end of a six foot pole in such a way
that the contents of the nests could be inspected froa
the grcund. Thls also speeded up nest inspections and
at the same time reduced the disturbing element to a
minlmum.

The problem of welzhling the young 1n hizh nests wlthe
out the convenlence of a bird-tower was partially solved
by the use of a set of pocket fleld-balances which could
be easily taken up into the tree and used at the nest. side.
This apeeded up weighlng and reduced the danger of ine
Juring the young while carrying them from the nest to
the ground and back agaln.

Faecal sacs alone were found to welgh from one-tenégth
of a gram to two grams. gSometlimes the faecal sac 1is
left in the nest and other tlnes 1t is retalned. This
fleld balznce %as accurate to one-tenth of a gram. There-
fore, becausge of thls variation in the time of disposal
of faecal saca it 1s quite obvious that welzhteg could
be as accurately determnined on thlas balance as they
could be on any balance.

A ladder, =21lthough lnconvenlent, was used to get to
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the nests whenever possible instead of climbing the
trees thus reducing the disturbances aroung the nest as
much as posgible.

welghts of individual nestling's were taken as nearly
the same time of day each day as possible and then the
aversge welght for each nest computed and ploited as

shown in Charts 2,3,4 and 5.

T%E NATURAL ENVIRONMENTAL VARIATIONS -

some of the natural varigtions found in nestling
environment seemed culte wide.
~:.;The number of young to develope in each of the 12
nests most closely observed and covered by Table 1
varled as follows: two young developed in two of the
nests, three young developed in four of the nests, four
young developed in three of the nests and five young
developed in three of the nests.

The elevations of the nests varied extremely. ' One
nest was forty-five feet from the ground and another only
four feet while most of the nests were from eight to ten
feet up as shown by Tables 1 and 2 and Chart l.

The specles of trees where nest were located varled
considerably being distributed among elght specles.ef
treea. This should effect the gmount of light on the
nest because of the different shading prbpertiea of the

different trees. Nests were found in 17 maples (Acer rubrum

and saccharum)3 elght Red Oaxs (guercus rubra), nlne pines
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(Pinus resinosa and strobus), five birch (Betula alba)

one ela (Ulmus americanus), one American aspen (Populus

tremuloides) and one White Spruce (Picea canadensis).

Their distributlon among these trees is shown on Chart 1.

The nest%appeared in the tree froam twelve feet out
on a 1imb to a position azainst the trunk as shown 1n
Tables 1 znd 2 snd Chart 1.

The slde of the tree on which the nest was located
varied as shown in Chart 1. The nest being on one side
of the tree about as often as on znother.

The distribution of trees contz2ining nest with ree-
ference to humasn activitiss as shown on Map 1, varied
from a nest over the mosat wused water faucet on the
station grounds (Numﬁer XXLI) tela nest over a aile
bzck in the forest west of tne station gway from éll-
habitation.

The times of month in which the incubatlon began in
the case of.twenty-nine of the nests as shown in Tgbles 1
and 2 were fairly evenly distributed from the second

week in June (June 9) until the fourth week in July (July 20),

ARTIFICIAL VARIATIONS
In the case of one nest (number II) which was located
so hizh in the tree and so far out on the branch that
it couldn't be reéched, the branch was cut off znd
lowered some five feet and moved in toward the trunk an

equal distance to where 1t could ve resached.



Two nests (Liwzcers 1l and 12) had the xale parsn.s

renoved froa feeding activity when the young were two
dsys old leaving thne female to do all of the feeding and
brooding. During tne first two days of brosding the
femzle stay at the nest almost continuoﬁsly making 1t
difficult to capture a male at the nest without capturilng
the female first and exciting her in thls way making

ner desertion more probable. For tnls reason the males
#ere collected after they left the nest some distance.

v/ T6E E%FECT OF TH=58 VARIATICHS ON GROWTA RATE

The effects of these greatly varying environmental
conditions on the nestling's as shown by Chsarts 2,3,4,
and 5 were zlmost nezligible.

The number of young in the nest as lndlcated on Chart 6
mzde no appreclable difference in the growth rate. Thether
there were two, three, four or five nestling's raised
in the nest the growth rate seemed to be constant 1.e. on
the third day after hatching the younq from the nests
witn five welghed Just as much as aid the young from the
nests with only three.

The zind of tree, position in tree and varying huaan
gctivity around tne nest likewise seemed to maxe no
difference in trze rate of development.

The young in the lowered nest (liest 11) continued
to torive 2t the normal rate.

The only fzctor :zeening to influence the develop:zent

(
¥

noticeanly was the renoval of the mzle parents as snown
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in Charts 7 znd 8. Here, as mentloned earlier the uzle

pirds were removed after tne second day of brooding and
in each case the females deserted two days later. As

the charts indicate in each case the growth rate was
a2lmost rormal the first day. This indicated that the
females were capable of supplylng the demands of the nest

zrowth decreased

&

if necessary. The second day thke
ratzer abruptly and the third day the joung, having been
deserted,lost some weight before dying. )
The time of month zt which incubatlon began covered
over seven weeks and necessarily lnvolved weather varle
ations. However the growth rates seemed to be indefendent
of these variations.
A czreful study of Chart 6 shows the complete independence
of the growth rate to all natural and nearly 211 artificial

variations<in environzent.

//,THE NESTING SUCCESS OF THE CEDAR WAXWING

The Cedar Waxwing is one of the comnmonest birds seen
in the Douglas Lake region. In 1941 the frequency of
occurrence of this bird in the station area was 1237%(%hite
1941 manuscript). Theese facts would lead one to belleve
that the bird under conslideration was a very successful
breeding bird of thlg area. However in the nests observed
during tnis study there was found to be an unusually high

mortallty.

48 already zentlconed there were 35 nesta zccesszible
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for contznta observation. Of the 139 eggs 1laid in thess
nests only 39 hatched and matured. This indlicates a success
of 27.3 4 or a mortality of 72.7%Z.among the nestlings alone.
Only 38.6% of the nests observed succeeded in hatching any
eggs and only 5.5% hatched all of tnelir eggs.

The cause of this inefficlency 1s probably no single
tning. The extremely nizn inclidence of désertion on the
part of the parents, l.e. 6664 of tae nests were deserted,
woula~seem to indicate a high mortslity rate among the parents.
In seven of the 36 nests &n which close observatlion s were
made young birds were left to starve in the nest. 1In at least
threec of these cases the young were not guite dead when
the nest was inspected ahowlng that the reason for desertion
was not because something had killed the young. Chart 9 shows
the record of nesting efflclency of these 33 neatse.

¥entlon was made on page seven of the dlscovery that
the females will desert if the male 1s destroyed. Since the
male bird doea not incﬁbate or brood (Lea 1941 manuscript)
1t seems logical thét the destruction of either bird would
lead to the desesrtion of the nest by its uza2te. In other
wdrda if desertions were caused by nothing other than
the death of one of the parents there should be twice as
high a desertion rate as there 1s parental wortallity rate.

HISCELLANEOUS OBSEéVATIOES

Cowbird paraaitism of the 26 w2xwing nests inspectied
wag confined to two nests (Hests NV and XVIII). Hesfﬁv
on July Tirst contalned two waxwing egzs znd two ccwolrd

S e R + - - = - 2 .- - ~ ~3% . -
eZzs anl w23 Fezzrted. It nzd ot Teecan 1asgectsed sirce Lta



dlscovery as zn empty nest June 22. Nest XVIII was found
cccupied on July first with one cowbird egg in it. On
July second the nest was found deserted.

It was noticed while waighldg the young birds that in
several cases the wzxy red feather tlps, charactéilstic
of many adult waxwinga, appeared on the seventh and elghth

secondaries just as they burst from thelr feather tubes

on ebout the ninth cr tenth day after hatching. Thla may

have teen more common than was observed as the nesting

geason was8 partly over before the almost microscoplic tilps

were noticed for the first time. It was also noticed that

&m a captive nestling that had developed these waxy tips while
in the nest, last:them.when put.in a s=mall cage whare the
wings wsre occasionally gbraded by the wlre acrecne.

Tgo nesta were definitely observed to be deserted and
reoccupied at a later date. A third nest was belleved to he
deserted and was found reoccupied later. In the first case,
in Nest XXVII, which 1s the questicnable case, the bird was
found on a completed nest contalning no egza on July sixth.
On July seventh, eighth, and ninth respectively there was
no sign of activity ebout the nest. However on July 10 the
bird was found back on the nest wlth one egz. Thls could
very poselibly have been a case of delayed 1laying. The
full set of five eggs was completed and then the nest found
degerted again on July 24. It had probably been deserted
for some time before this but was merely not checked until
ths date mzationsd.

The second rest{Nusber XXI) to illustrate thils conditlon

wzs inspeciad July 10 end found to contaln Tour yo g, luet




hatched, and one egg. On inspection July 11 the nest was

ezz2rted and exmpty. On July 14 the nest wzas accldently
noticed to be inhablted sgaln and inspection showed it to
have one wuaym ezgg agalin. On July 15 the bird was atill
on the nest but she deserted the followlng day.

In the third instance (NestXXIV) the neat was dlscovered
June 28, with a full set of five eggs.and the female on the
nest. On June 29, the nest was apparently deserted as there
was no activity about the neat and the eggs felt cold. No fartizr
evidence of occupation was cobserved so on July second the
egga were removed from the nest as specimens. However on
July 11, the nest was reported as occupled agaln and inspectlion
showed 1t to contalin another gset of eggs. On July 12,
it was found deserted and uninjured aa 1t remalined until ita
final inspection on August fourthe.

Thather these reoccupationa were by the origlinal cccupante
or different ones 1s not known as none of the blrds were
banded.

SUMMARY
1. Although the number of eggs in all of the completed acts
was found to be five, the nunmber of nestlings to develob
from these egga varied from two to flve,
2. The kxind of tree chosen as a nesting slte varled
conaidersbly helng sonewhat more ccomonly found in maple,
plne, and o3k respectlvely. '
3. The position of the nest in the tree with reference to

dlstance from ground, dlstance out on the limb and the side

of the trse, it was lczatl

[

d varled extremely.




11.

4. The date on which incubatlon began varied from June ninth
to July 20, a perlod of slx weekxs involving consldsravle
weather varlations. ’
S5.%han the male 1a removed from feeding acéi&itles the
fenale wlll continue to feed for two days and kzeep the
young alive but ﬁill desert after the expiration of the
gecond day.
6. None of the natural environmental variations effect the
growth ratea of the nestlingas noticeably.
7. There 1s a hlgho mortality rate among the nestlings
and probably among the adults as Jjudged by the numbsr
of desertlions.
8.Cedar waXWinnggiﬁf parisitiz;d by @owbirds are dessrted.
9. The waxy red tipa frequently appear on ths nestling's
geventh and elghth sscondaries on about the ninth or
tenth day after hatching.
10. Nests are sometlmes deserted and reoccupled elther by
the orlginal owners or by some other waxwing.

CONCLUSION

This study seems to Indlcate that the rate of development
of tha young does not depend meiely upen the abllity of the
adult to secure food but rather upon some 1ncen£ive for the
gecuring of food.

The food escuring incentive mizht well be of two kinds,
elther psychologlcal or physlologlical. 1In the firat case
the parents may get thelr incentive from the satisfaction
they get out of scelng the food consuted, 1.e. the more fcod

econsunsd the greater the desire to susply it.
8 3 PRLy




In the second case, there might well be a hormone given
off by the nestling in its fascal waterial which, whea consu-ed
by the parent acts as a food getting stlmulant. In this way
the more young in the nest,would produce more hormone and
as a result recelve more food.

These two possibilities cculd well he checked in farther
experiments, possibly by testing the faecal aaterially chemleall&\
poadsibly by artif;cally elther pleclng feecal sacs froa other
nests 1n consplcuous places about an expsriwmental nest or
by removing artifiecially the feecal sacs from the young
frequently during the absence of the adults and obsgsrve the
effects.on feedlng rate and growth rate as compared to

the normal situation.

%0 - o
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