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I ~ R O D U C T I O I P  AND ACKNWEGEMENTS 

- This study was made a t  the University of Michigan 

Biological S ta t ion  frcan June 28 t o  August 19, 1944. It was 

conducted t o  polnt out the var ia t ions  i n  the morning and 

evening weights of nes t l ing  birds  of d i f f e r e n t  species and 

of the same species as well a s  the f luc tua t ions  and varia-  

t ions  of weights of the individual bird. 

Only binds of the  on?der Paasirefomes were observed. 

They am: T r e e  Swallow -3 

: ! { . ?  
Iripoprocene b ico lor  old  

I&&.+ ! 
E. Bluebird ! >  , I ,.L ' 1  

< '. 1 

S i a l i a  s i a l i s  sialis. 

A t o t a l  of 96 hrs. were spent i n  the field, all weights 

included were te'ken betvoen 5:OO-7:00 A.M. end 9:30 and 7:30 

P.M. The ea f lg  morning houm were chosen t o  secure  the 

aainbum weight and the late evening hours t o  secure the 

naxlciun veight of the bird. 471 weights :i~&-e t8ken during 

this period no t  more than 33 on a silzgle b i rd ,  A set of 

portable Triple-Ee&n balances, sens i t ive  t o  1/10 gm., 

fitted i n t o  a convenient case vere car r ied  fsom.one nest  t o  

the other. A snzall brown paper bag was weighed a t  each nest,  

the nastling placed In it, weighed and the weight of the bag 

sub t rac ted  frm the t o t a l  w i g h t  t o  f ind  the weight of the 



bird,.  'Phe bag was used because here the b i rds  usually 

remained qu ie t  and s t i l l ,  A small cover was placed over 

the scales  t o  el iminate interference of wind, 

The weight of the  bird 1s jus t  a s  important as i t s  

length. There are numerous biological  problems on which 

wei@ts of b i rds  w i l l  throw l i g h t ,  Variat ion and fluctua- 

t ions  of these weights furnish c r i t e r i a  of much importance 

i n  the understanding of physiological and ecological  reac- 

t ions  of birds a s  l i v i n g  organisms. The physiology of the . 
bird,  i t s  behavior and the influence of the  environment 

are a l l  i n t e rac t ing  fac to r s  no one of which can be under- 

stood without a knowledge of the other. 

For the p r iv i l ege  of carrying out this study a s  well 

as f o r  helpful  gbidance I am indebted t o  Dr .  Olln Sewell 

Pe t t ing i l l ,  Jr., Ornithology Professor, a t  University of 

Michigan Biological  Station. 

Due t o  m y  a r r i v a l  a t  the Rlologica 'h S ta t ion  a t  the  

.end of the nes t ing  season and as the work was reduced t o  

8 veeks, this 5eport is by no r e a m  complete but rather  a 

szall p o r t i o n  of an Intar~stlng ezld inf on-:atiwe study. 

The phys ica l  conditions of any region have some e f f ec t  4 

on the  hab i t a t  and behavior of the birds l i v i n g  i n  tha t  

mgion. In  the case of the species stu.died such a c t i v i t i e s  



as choice of nesting sight, length of incubation period, 

length of -nesting life as  well as increase and decrease . 

in weight are modified in some way by the environmental 

conditions, For the purpose of correleting such facts the 

chart on cllnratic conditions of the Douglas lake region 

has been cmpiled f r m ,  

The birds nested in boxes along the shore of Douglas 

Lake. The hap on the following page has been prepared to 

indicate the direct location of each nest, Birds seen i n  

the area were chiefly Passerine birds, The small tses 

and bushes along the shore include the Aspen (POPU~US 

tremeloides), white pine (pinus strobf us), red oak (~uercus 

borealis), and various species of cherries ( ~ m u s  sp,). 

Often before entering the box the 731~-ds would perch in a 

near by tree or ahsub, The trees served as a means of 

safety  for the parents, &!any insects w e r e  observed in Lhs 

apes, these serving as the chief source of food for the 
/ 

bi~3.3, 

Ah1 nests studied wzre located In nesting boxes on 

p o s t s  5 - 6 ft. in height placed along the edge of the shore 

line f r o a  81 - 187 ft. apart, The boxes aer-a of the standard 

type dj- ensi ions approxlmatelg 9 x 5 in, 7 1/2 x 5 In, end 

the top  vlaich s loped  s l ight ly  7 3/4 in ,  squals .  The opslaing 



vas about 1 1/2 inches in diameter and located about 5 
. . 

inches from the bottom of the box. The front of the box was 

removable, f i t t i n g  t ightly by means of a hook on each s i d e *  

This made it convenient f o r  study* 
! 
I 

NESTING SUCCESS 
I I 
i 

The number of svallows and bluebirds nesting in the 

area seemed t o  be somewhat reduced th i s  gear, i n  spi te  of 

the i d e a l  location of the boxes, Only 5 nests  were i n  

use during the study, 2 bluebirds and 3 tree swallows. 

m e  tree swallows w e r e  100$ successful, 13 eggs being 

la id  among the 3 nests and 13 hatching and 13 young being 

fledged. The bluebirds were only 66 l/3 $ successful,  6 

eggs laid mong the 2 nests, 6 hatching but only 4 being 

A l l  bixds under observation hatched between June 28 and 

July 4, 1944, 'file young of Lice s ~ : a l l ~ u s  and blue bix7ds ace 

a l t r f c i a l  at birth b e h g  born w i t 2 1  eyes c losed  and only a 

tlny bit of do~in ar,d trnshle t o  sscum their own food. They 

are p o k l o l i o t h e m i c  and must be brooded constantly by tie 

_oarant for the f l m t  fex days. The bluebirds d i f f e r  frorn 

the t m e  swallows in that t h e i r  faathers coveEd w l t h  a 

mther gray blue doyn vhile Vae tree swallms have a clear 



white dovn, 

When the nestlings were removed from t h e  nest on 

mornlngs and evenings they would becom quite cool f o r  a t  

l e a s t  the f i r s t  f l v e  days. The exposure t o  light and the 

cooling penkaps had some 'effect upon the  weight and ac- 

counts for a portion of the variat iorzs  shown i n  graphs 

On the second n i g h t  after the bluebirds hatched, 

4 easter kingbirds whose pamnt had deserted were placed 

in the nest  by a fellow student, This resulted in a slight 

drsp i n  wehght f o r  t ha t  n i g h t ,  After the king birds were 

removed the nestli-ng bluebirds continued t o  gs1.n normally. 

The s l x t h  day in the nest ,  the eyes were half open 

and the young uom well covered with dovn. By thls time 

they had gained approxinataly 5 gas. and were ilncrzens1n.g 

a t  the rate of two gms, per day md los ing approximately 

1 p. p e r  nlght. 

The nhnth day they began Lo notice thelr  surrotdlndings 

and t h e  juvemal p l u s g e  had already aade i ts appearance along 

the psir-rcipal f z s t i l e r  I r ~ c l e s .  

The t e z p a r a t u m  of tha re.gion nade a d a c l d e d l g  g~aat 

drSp f r s m  70' t o  54' min. night wcording for July 12, 1944. 

Tnis uas e i t h e r  the 14th, l5th, or 16th day for ee.ch of the 

birds being studied, It was on this day t h a t  I o b s e ~ v e d  

a greater  decraase in weight dur ing  the neight than on any 

other nj-sht, The decp.?ase can lio doubt  be sccounted for by 



the  i n a b i l i t y  of the parent t o  secure food on t h i s  day as 

the  drop i n  temperature was accorapanied by i n c m a s e  In 

wind ve loc i ty  and a heavy r a i n  throughout the day. 

The b i r d s  when removed from the  nest deposi ted a b i t  

of f e c a l  mater ia l .  T h i s  was p a r t i c u l a r l y  true a t  the  re-  

moval f ran the  nes t  during evening obsenvations. As t he re  

was no record kept of f e c a l  deposits,  I cannot say  de f i -  

n i t e l y  but I am qu l t e  sure it must have had some e f f e c t  

upon t h e  variations i n  weights of the bird. 

The nes t s  of ' the tree swallovs ;as not kept very 

clean. The l a s t  5 days it contained many fecal depos i t s  

causing it to have a very pungent odor. The blueb i rds  kept 

a much c leaner  nest although there was a s m a l l  b i t  of f e c a l  

material i n  it. 

On July 9, 1944 on my morning t r i p  t o  the nes t s  I 

found Bird I and I V  t o  be heavi ly  p a r a s i t i z e d  by f l y  larva 

( p r ~ b a b l y  Protocalbiphora--inidentified i n  the Station 

~Laboratory).  Three about 5/10 m. l o n g  Vera attached t o  

the hsnd portion of the wiw of B i d  I =d 2 t o  the under 

sus face  of t h e  lsft f o o t  of I311.d PV. Thetro p s m s l t c s  were 

y e l l  gorged w i t h  b lood and doubt l e s s  had been there f o r  

soae t h e  causing fluctuation In the ~eights. The o tha r  

2 birds i n  the  nes t  xere not  parasitized at the t i n e  bu t  

4 larva x e r e  picked f'ron the nest .  All of the nests becene 

infested bsfora the s tudy wes t emina t ed ,  tsao o r  threa  

parasites being picked f son  a single n e s t l i n g  a t  one t h e .  



REACTIONS OF THE PAREMTS 

A s  t he  sexes of t h e  t m e  swallows are very much a l i k e  

it i s  q u i t e  d i f f i c u l t  t o  d i s t i ngu i sh  between the ,male  and 

t h e  female. The female seemed to be less b e a u t i f u l  than 

her mate, a l i t t l e  brounar. ' With the  b lueb i rds .  the female 1 s  

quite a b i t  paler than the male and it is not near ly  s o  

d i f f i c u l t  t o  d i s t i ngu i sh  between them. With each spec ies  

s tud ied  both  took p a r t  i n  the incubation and care 

of t h e  young, f irst  one and then the  o the r  br inging food 

and both pro tec t ing  the young. 

On m y  approach t o  Nest III Tree Swallows on seve ra l  

occasions I was a t tacked by both p a ~ n t s  who p e r s i s t e d  i n  

diving a t  me time a f t e r  t h e  i n  an e f f o r t  t o  d r i v e  me away 

from the nest. The parents of the o ther  two nests of the  

Tree Swsllows were not s o  upset  at the  in te r fe rance  and 

of ten perched on an adjacent  aspecn and watched the proce- 

dure, while naiting t o  feed the youmg. 

The bluebirds  parent would slvags leave the n e s t  

tihen I Kas about 10 f t .  avag acd f l y  t o  the pine t r ze  n?ax--by, 

t h a m  f l y i n g  f m a  llinb t o  1 ' ? b  quletly u ~ t i l  I H a s  throuzh. 

When the nest l l rqp wepa about 13 days the p s r en t s  seemed 

mom u p s e t  fmia the in terferauca than e.t any otiaes t b e  

each div ing  a t  m e  several times. 

The fo l lou lng  graphs i nd i ca t e  t h e  ruorning and evening 

welgllts of the  birds fron the  f i l v t  evealqg o r  morning after 



hatching to  the last evenlng or  morning before the bird 

left the nest., Bere I have Indicated, the tremendous 

amount of variation t h a t  exists in the weights of nestling 

birds. It should-be noted that there is a gradual increase 

i n  the birdst  weight from the time of hatching t o  the t h e  

of leaving the nest. The increase averages about 2 ps, 

and the decmase during the night about 1 gm. During the 

period of nestling l i f e  bgtween 9 and 11 days there was a 

more rapid increase in the. weight during the day and the 

amount of decrease a t -n ight  mmained approximately the same, 



Pmm the weights col lected i n  t h i s  study I have come b 

t o  the folloving conclusions: 

I. Tne average veight of a tree swallow a t  'the t h e  

of hatching i s  1,82 gms. and the avemge weight a t  the tlme 

the bird leaves the nest is 21.50 gms. The bizd gains an 

average of 19.69 grras. durlng the  nesting l i fe ,  These data 
7 - 

were compiled from weights of 13 species distributed among 
\ 

3 nests. 

11, The average seight of a bluebird a t  the time of 

hatching i s  2,19 gas. and the average weight at  the time 

the bird leaves the nest  i s  26-62 gms, The bird gatns an 

average of  24.47 gas. during the nesting l i f e .  
I 

111, Bluebirds weigh .37 gas, o r  16.8 mom t'nm t r ee  

swallows a t  the tlme of hatching, Bluebirds weigh !jeI6 o r  

19$ mom than tree swallows a t  the t i n e  d ' ~ e y  leave the nest, 

m e  increase i n v e i g h t  among tree swallows i s  19s o r  4.78 

less than incresse  &gong b l u e b i k s  during the nssting stage. 

IV. Out of 159 loss 81ld gain records f o r  ulght ,;eights 

zecor6ed of t r e e  swallows I found 36 ce-ses of night gain 

and 123 ceses  of night Icsses, Tie highest a o a n t  lose by 

a t r a e  svallow vas 3.23 gas. l o s t  by Bird I in Nest I11 

which ccntalnad 5 young, This loss took place on the  12th 

night  of the b i r d  i n  the nest ,  On th is  nlght the l o s s  of 

all the  t ree swallows weighad was higher than any o the r  id.&t, 



V,   ore tree swallows l o s t  veight on the 16th night 

which was in 8 o u t  of 13 cases represented the last o r  

next t o  the l a s t  night the b i r d  vas i n  the nest.  . 
VI. Few tree swallos l o s t  weight on the 8 t h  night of 

nest ing l i f e  than any other  night,  The average l o s s  on 

t h i s  night was 1.07 gins. This weight m&ed 6th f r o n  the 

lowest amount of average losses  and 10 belov the highest  

amount of svemge losses ,  

VII. A comparison- of nes ts  of t r e e  swallows with 4 

young and nes ts  with 5 young showed the average l o s s  during 

the nesting period t o  be s l i g l ~ t l y  lower f o r  the nest  con- 

ta ining 5 young than for the nests  containing 4 ,  

VIII, From the weights of bluebirds recorded I .found - 
t h e n  t o  l o s e  more waimt  on e h a i ~  10th night of nss t ing 

l i f e  than on any. o ther  night.  The avemge l o s s  on this 

night was 1.63 gres. Less weight was l o s t  on the 4th night 

The avemge weight los s  f o r  t h i s  night was .12 gas. ' In  

only one instance was them =corded a case of night gain 

song t h i s  spocies. This occurmd on the 7th night after 

hat;e,hing v%en ths average loss f o r  the o%her  tvo b l u ~ b f  1-33 

I n  the s&?e nest was .58 ~ 9 .  

IX, I-!eights of  birds i nc luded  6 0 ~ f 0 ~ r ? a d  t o  a general  

rule. Exem was a gradual lncrzase  f m m  day to day f r o m  

the date of hatching u a t i l  5 days old, then a more rapid 

I n c m a 3 e  followed by a f a i r l y  s t a t l o n a g  vaight and then a 

gredual decrease j u s t  before l eav iw  the nest, 
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