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‘zriations In the Developzent o! lestli:g

The purpose of this stucy was to determife whether any variation exists
in the rate of zrowth of nestilirgs of & species, where different numberw
of young ere being raised, ieights and mcasurements of nestlings were
taken daily from tirme of hatching until nest leaving, 1In one case where
the nest was loczted after the eggs had hatched (Cedar Vexwing, Iest £4)
the age of the nestlings was estimated, The growthdta obtained. for each
nest was tabulated and compared withdata of the same sort for the species
that had teen c771¢c+°d in the region by others, &rephs were drewn to

ire y averaces of the weights and more significart measurements
young of e;c% nest, and the growth and development curves for each nes
WETre coTperec, Lastly s review was macde of the yPlLClF&l litersture on tne
subject of bird weights, with particular stress on that relating to the siecies
studied, in &utempt to octain & tasis for the interpretation of the data at hard.

The field work tor this study was done on four nests of the Cedar Vaxwing
(Sombyeilla Cedromum) Time spent in field work totazled about thirty-five hours.
It is obvicus thet no conclusions could be based on such msager records, parti- :
cularly since only two broods of the Cedar Waxwing studied survived nestling
life. To ottain data for comparison use was made of weights and measurements
of nestling Cedar Vaxwings taken by students at the Biological Station, as part
of life history studies. The comparitive presentation of this scatltered date
in one report may be ussiul.

I wish ©to express my thanks to all those whese work supplied this additionzl
deta. I am greatly indebted to Dr, 0,S., Fettingill, Jr. for originally
suggesting this study and for guidance given during the work,

—

vi¢ights w ere tsken on a triple team belance fitted into a portable field case.
xaKing allowance for disturbance of the scales by wind, they are accurate to

one-tenth of & zrem. All weights were tekxen in the evening from four to seven
otclock, ieights were taken as near to the nest site as was possible so as to
disturb nestlings as little as pcssible, ithere tower bilnds were erected (wax-

wing rests ;'3 end 4) weights and mcasurements were taken within the blinds,

ct- (4

o}

Six measurements were taken, They were total body length, wing extent, length
of wing from bend to tip of longest primery, length of bvll length of tail,
and length of tarsal toe., Standard procedure of msasurement was folloved. (see
Raldwin, Oberholser and Vorley's-lfeasurements B8f Birds). 4 pair of dividers
and & millimeter rule were used in measuring.
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i‘arking ne ual records canfe alwa s a problem in a
study of t© mrts at marking -threads on the legs of
nestlings and 2) proved th to be com D‘etely un-
sgtisfacto re iavariebly rem he pesrent birds, After
this, nest ol ngil “hen re-
reved every

iy 2o rnot

cut of

o
g}
[
m
ot
=
,..l




SOURCLS OF

The chief source of error in weights was defecation by the yourg birds before
weiching., Several attempts were made to check the pcssible amount of loss in
this fashion, Teces of young wexwings naturally varied greatly in weight with
age of the nestling, Loss of wsight by defecation was found to amount to from
.2 ©0 .4 grem in restling waxwings over eight days of age. The amount of loss
in younger waxwings was not determined, o attempt was made to correct weights
for such loss. In eny large series of weights of any species lcss in this
manner would be insignificant.

In mzasuring, ke to

thers surce of error was inteking wing extent
totel body length measurement z cssib
et th e

5
guickly fou d thet it was possible To s
nestlirgs so nuch that the measurements decided onwas more or less arbitrary.
The only corrsction for this is to iry to use a uniform amount of stretch
Kevertheless the error is probably considerable, That is the ressonwhy I have
relied more on weights than on messurecents in meking growth comparisons,

Develorment of Hestling Cedar Waxwings.

Data is preéserted on the growun retes of nestlings in six nests of the Cedar
Waxwing., I collected data on weights and measuremernts rom four nests, These
are numbered consecutively according to the time when the first egg hatched.,
The other figures on growth are from nests studied by Jeanette Dickson in 1339
and by Rovert Lea in 1940.

RECORD OF WAXWING HESTS,

This nest contained Pour eggs. One nestling hatched July 10 and was weighed
for eight days. The other three eggs didn't hatch.

Growch'data from *this nest is of 1little use in a study of average growth rates
because the nestling was disturbed so much that its growth could not have besn
normal, Unlmown to me, the nestling was disturted fEmey thons&Eiivg wes -
diThurd¥d morning and evening by a shtudent studying morning and night weights

besides my daily weighing and meesuring, The other eg:s were chilled, and on
the fifth day the nest was dessrted, The young bird was left in the nest to
see how long it would survive without food, A careful checkwas kept to see

that the nest reallywvas dessrted, Three visits were made besides the nightly
visits for weighing, At no time were any wax ings seen or heard in the vicinity
of the nest sfter the fifth day, while until the fifth day a brooding bird had
been flushed from the nest at every visit, On the sixth and seventh days, the
nestling showsd progressive emaciation and loss of weight. On the eighth day
the nestling was dead, Tsath haé evidently occurred only a few hours before,
since no activity by magsots was found, The weight loss ©as 5.4 grams from
19.6 gram on the {ifth day to 14,2 grams on the eighth day. This is a loss
of 277 of boldy wieght vtefore death which shows remarkabls resistance for a
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Line graphs of the daily welsg

R £ht, wing extent, wing length, and total vody
lenctﬂ of this nestling are fizured in ¥axwing Graph Series 4 page I. Its
weight increase for theiirst five days is shown on Vexwing Graph G, page IV.

Nest 72, (1544

The first nestling was hatching about noon on
hed by.the evening of July 14, when the first
rst day average show 5 grams, is slightly hi

This nest contgined 7
July 13; and all five

weights were tnken, Ti i gh
as some of the nestlin e nearly one and a half days old, nelants and
measurements of theses :ncs were taken for'
he evening of the se ' vy 1t as cold and a :
acrerently wsre chill texen frcm the nest, ° b T re
the evening of July 22, = thie remaining two by eve-;ré July 23. The
this nest is of use, sizce znestling development for the first seven
normal, Averaze dailydevelopment of thess nestlings is figured in ‘iz
Graph Series B page I, and the weight increase for the first five da
parei to other waxwing rests is shown on vaxwing Graph G page g T

This waxwing nest fzilure was plainly because of exposure of nest_ings due o ;
my iaterference, and is not a case of nest desertion. On the eighth day, July |
22, a2 xooding bird was Tlushed from the nest, which contained three dead nest- ‘
linzs, and two very nearly dead at the time, The three dead nestlings wers

removed, and the parent bird returned to the nest in sbout five tzs, On

July 23 the remaining nestlings were dead, but both adult birds still in

the nest vicinity,

Kest i3  (1944).

This nest contained five eggs, Hatching had begun on the evening of July 14

By the evening of July 15, when the first weights and measurements wers tﬁ:en

four young had hatched. ”he one nestling exsctly 24 hours old weighéd 3,8 grams.

First day figures here are slightly low since some nestlings wers less than one

daJ 0ld, The fifth rnestling was hatching on the evening of July 156, and was

first weighed on Yuly 17, The unzven hatching in this nest tends to flatten

the average growth curves, Average dailydevelogment of these nes

shown in VWaxwing Grgrh Series C. age II., The averege welght incr

the first five days is shown on Graph g, page IV, and the weiznt i
)
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from the fifth to twelifth deys is shown on Grath H

These nestlings left the nest oan the fourteentn & day, July 29. On the f

s i
day the five nestlings were out on the branches around the nest, and cou
t for weighing and meesurin:. On subsequent visits I voqli find no

Yest .24 (1944).

This nest contained tw
eyesvere conpletely open
reters ocut of the skin,

r
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m

vs 2ld, end reccried




P
"The eye slits of waxwing mestlings at four days were arparently ready,

oren," I telieve that the time of openin g' ve slits is constant enough among
waxwings to permit the zbove estimauV.

feather sheaths egrees with that in wexwing Xests =21, 2 and 3 at xnown ezes of
four to five deys., Lea, who studied Cedar ‘jaxwings in this area in 1340 stat
to b
% )

(l

These nestlings vere weighed and msasured until they left the nest at the sage
of thirteen days. The nest was poorly constructed, and fell to pieces caom-
pletely on Lugust 5, so that thece nestlings spent their last twodays of
néstling life perched on one of the branches that had surported the nest.

Their zverace developtent is shown in Vexw ot es D zage 1T =znd their
weight incrzzse from the Iifth to “re twelfl 7.
Test =5 Tran the data of Zobert Isea, 1840,

nis nest contained three young, Growth data is shown in Yaxwing Graph Series

~ 3

o4 e} pa

rege III, and weight increases from h g to fifth day, end from fifth
s

E
o twelfth deys zre shown on Gragh

These nestlings did not leave the nest until the eighteenth day, which suzgests
thet 21l of the wa cs that I studied left prematurely, The growthairve of
Lea's waxwings egrees fairlyw ell with those of the nests I studied, except that
after the drop in weight from the tenth to twelfth days, his waxwings showed a
rapid ircreass until leaving the nest on the eighteenth day, Iwas notatltle to
locate any of the nestlings from Nests /3 -4 after they left the nest, so I
cannot say whether they would have shown a similar incresse.

est ;26 From the data of Jeanette Dickson 1939.

Records of weights and wing extent and length measurements were kept for two
nestlings from a nest of three from hatching until nest leaving on the twelfth
day. I averaged these figures for two nestlings, but it is not a true average
for the nest since no datavas given for the third nestling, Growth data of
these nestlings is figured in Wesxwingy Craph Series Fyand weight increases are

shovmr on Graphs G and H’[‘G‘::'

Dickson's vaxwings show higher first d&J weiznts and more rapid increases
during the first week then any otrers that I studied, or saw dats for,

iscellzneous Dats on va xwing ieights,

ey

These are scattered singie mentions of Cedar 17
andzdult birds, and comproaiiss all of the (ed

axwing vieights for both nestlings
gr Saxwing weig nts I could find
Th

in the available ornithological literature, sse may .bte Of some agid in inter-
preting the vweights I have recorded, =nd also will illustrate how very little is

knovm about the weizht variztions of even so comzon a bird ss the wexwin




3. F,H, Herrick ( Wild Birés at Home, 1935) shows photos of a young Cedar
Yaxwing that weighed 5 g£raswag. shortly after hatching, and 39.6 grams at the
age of ten days,

4, S,P.B2aldwin end S,C,¥endeigh ( Variations In The ¥ ight of Birds, 1938)
mede & detailed study of weight ariations of many spscies trapped for bandi

over a period of nine years, The record only one Cedar Viaxwing weight, an i
mature trqpnea in zugust that weighed 25,9 grams,

h B, Wetherbee ( Sone teights and lleasurem
o dar yaxwing weights of b irds L,I‘ai.’:
ems, Two i ‘.a‘:ure bircs weighed 26 g

4 Freliminary List of Bird W_ights,1937) lists weights of
Vexwings which averaged 36,84 grams with extremes of

SULTARY OF DEVELCPYENT OF CEDAR WAXWING .

1. Weight.~ The weight curve shown in the graphs of average daily weig!
fellowed the same general pattern for all nests, There was a rapid and gea-
erally constant rise until a peak was réached on the zenth to twelfth days.
This was followed by decrease in weight during the period from the eleventh
to the thirtesnth day of nestiing life, For the four nests on which data at
this stqge is available, the loss during this time averaged about one gram.
This was the stage at which young wexwings left the nest in the nests I
studied. Lea's welights of waxwings. which remained in the nest until the
eighteenth day show a constant rise from the twelfth to the eighteenth day.
with a gain of seven grams during this time,

EE,IGIZT CHART

Kest XNo,:No, of :
:Hestlings : Highest Average weight reached before first decrease,

Age at
This time,

.

..

: 5 : 26 .5 Grams ’ + 11 Zays
: 2 : 31,9 " ' : 12 days

7",—'5(1268_. : T s
West 3 : 26,9 " o : 10 days

=8 (Dick- 3 : :
son Kest) {2 weighed) 30.8 " : : 11 days

Chart 1 Peak W ights Reached,

T worsed




on first day and twelfth day are shown in Chart 2.

3. Total Body Length. The total lenzth curve shows a more gradual tut con-
stant rise, befirning to flatten out after the tenth to twelfth day, usually,

For Kest 3= the rise vwas constant uatil time of mest leaving. Total body length at
first and twelfthdys is shown on chart X2Z.The choice of the twelfthdayws

again ar01trary4>1nce this wes the time of earliest hest leaving

Lest fo of Lve, ving Ave. ving Ave.Body Lve, Fody
Yestlings Zxtent 1lst dey  Ixtent 12th day ILength Lergth
lst day 12tk day.
#1 1 41,5 m.m. X 45 m.m. X
= 5 ' 36 m.m. X 46 m.m. X %
"{‘:3 5 . 55 elle 168 JeI . 42 eI, 122 TieIMNe
4 2 ' X 205 m.m. X 133 mem.
Lea Xest
i5 3 X 200 m.m X 120 m.m.
Dickson
¥est 6 3
2 weighed) 56 m.m. 140 m.m. 58 m.m. 122 m.me.
Chart 2. Comparetive ¥iing Lxtentsand Body Lengths X=%0 data availatble

5. Wing Length,

the growth curve,
rises and plateaus,

sufficient matérial is at hand to justify a description of
e one complete record for liest ;-3 shows & number of abrupt

CONCLUSICKRS

A4S has been shown by graphs end development charts, the growth rate of the two
nestlings in Fest 34 wes conspicuously more repid bhan‘tne crovth rate of five
nestlings in Yest 33, The highest average aally'weLght for Test ;4 was 31 9
grams, when nesflin*s were twelve days old, In contrast the highest avers
daily weight in lest ;3 was 27 grams when the nestlings were thirteen days old.
The highest daily avern e for lest ;4 was 1,9 gram higher than the maxirum
welgnt recorded for tihe heaviest ;VSQI*nc in Yest 3. The highest daily aversages
rom nests studied oy Lea snd Dickson, each containing three rnestlings, fall
between thess extremes. '
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nurzer of young in the rest. It might eventvally prove trat the cate
srowth is in iiverse provertion toc the number of nestlings, There
urimowms for the nests for w hich figures are precsnt tOe?raw any s
Fossible wveriztion in amount of food availa®le or in weatner-?o§d1t1
ccunt for sone of the differences shown., I did not have Sufil?1§
feedirz {recusncy at ezch nest to see if this v 'arie§. Arny wvariat
couid cbviously affect the growth rate of the nestl}ngs. Only by a : ° s et
of & large num_er of nests could one bLe certain that no other ?arlan v}f-tv+: o
could esccount for differences in growth rate, For the nests discussed here the
only lknown peint of variationwas in the number of nestlings, If.y?u conjldei tf%fﬁ
no éuher variant was present, then the rate of develompment of nestling Cedar Vaxwings
is contrelled bty the number of young in the nest.
1825 +ild Birds =t Zonm D.iLrpleton- Century Co,
ew York, %,Y,
Heydweiller, Iarguerite,
1955  Some Bird and Egg VWeights tuk, 52 : 203-204
les, Robert B.
1942 A Study of the Festing Habits of the Cedar Vaxwing
Wilson Bull 54 225=237
Fice, M.V,
1858  The Biolozical Significance of Bird Teights
Bird Randing, 9« 1-11
Roberts, 7,8, .
1944  Ianuel For the Identification of the Birds of Winnesota,
University Bf Minnesota Press, ¥inneapolis, Kinn, p. 660
Stewart, <faul 2, ,
18537 4 Freliminary List of Bird jeights,
Aulk, 54 324-352
T'etherbee, krs, Xenneth 3B, -
1634  Some l'easurerents and i ights of Live Birds.
Bird Banding, 5: §&5-63
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Daily everages of weights, wing extent, wing length, end total body lenzth

for nestlinse of egch nest were ;reiphed, The seme scale w.t used for weights end
measurexents of each group so the 5r s'q curves wgould be c::;arable. For Grath
Series © (Date of lez) and Grap- Series P (Data of Dicksczn) wmo wing length measure-
rents were aveiiable,

Crophs G end E show average totel incresse of weight for eah group of nestlings
during the two msin periods of nestling life, GCraph G showrs emount of increase
from hatching to the fifth édey. This covers the time during vhich the nestling

is unable to meintain its body tempersture, snd before its ejyes sre open, Grath

E shows amount of increzse from the fifth to the twelfth day, The selection
of the twelfth daywas an arbitrery ore, It was used because it was the earliest
time of nest leaving among the nests studied, It is preeu“ed that youns Cedar
Vaxarings are capable of leevin the nest gzt en ter the twelfth dey, and
thet the getual tize of nest leavin: is goverred Ty outside factors, such &s
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WELTLET O IXNUErie€renc

)

W1TD YIESTe

IMDEX TO GRAXHS,
Fage I Graph Series A Test 1 Grath Series 3 Test i 2
Fage II Grath Series C Test 3 Zraph Series D sest =74
Face 111 Graph Series E Kest 35 Grarh Series F Tiest ;-6
(Data of lea) (bata of Dickson)

G tieight Increesse up to fifth day
pottom Graphk H eight Incresse Tifth to twelfth days.
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