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1 N T K O I ) U C l I O N  
T h i s  paper  sun1111;1rixs the ch;!r;rcteristics of House Slxtrrow eggs 

I'rom Cliristchurcli, New Zealand. 

LAYING A N D  INC:UI<A7'ION 
Eggs :ire laid a t  daily intervals, Ixtween dusk and five a.m. 

Inculxrtion nornl;tlly be$-ins with the  penu1tim;rte egg, but  some birds 
inculx~te  spor;rtlic;rlly before this. Wi thou t  visiting nests very Ercquently 
;In itccuratc " inculx~t ion pe r iod"  c;rnnot be determined. 7'11~1s tlie 
exactly expressed means ant! ranges in the litcritturc r i~us t  be treated 
with suspicion. T h e  range within wliiclr the  t rue  inculxttion period 
must lie was determined for 68 clutches. 'I'hesc show the rrlealr period 
t.o be  ;rbout 12 days ; m l  the range to !)e fro111 109 to  I(i clays. A possil)le 
v;rriirtion one  clay either side o l  this range mllst be ntcntionetl, as tl;rily 
,/isits, t h o u g l ~  fixing laying time, :~llow the true hatching time to I I ~  
;~ lmost  one  t h y  less than the  observed one.  Eggs I q i n  to Iloirt in 
water a t  Ixtwcen 6 itntl 10 days ol' incubation: this can be used as an 
:rpproxitn;~te guide  to  the  t ime they h ;~ve been incul~atecl. Sun~mers-Smith,  
cluoting Cramp's ;rn;rlysis o l  Hritish T r u s t  for  Ornithology records, 
gives the ;~vcr:;ge pcriotl 21s 12 days with ;I rarrgc 01 !) to 18. 

CLU1 'CH SIZE 
lo!) cluiches were t1istril)utctl ;IS follows: 
2 ( I ) ,  3 (23) , 4 (71),  5 (14). l ' l rc  mc;ttl clutch siyc is 3.!)0 

-1- (!.058". Siulrnrcrs-Smit!i (1!)(i3) , quotes Cr;tmp's result of an average 
clutch sizc of 4.1 in Britain and n~en t ions  clutcl~cs of six ; I I I ~  seven, 
irntl Ire writes I'or tire Uni ted  States: " t h e  ilvcragc clutcli sizc lies i r r  
the range 4.5 to 5, signific;rntly larger t h :~n  tlrat in Hritai~r." T'he 
C:hristc,lrrrrcli 1rrc;In woultl seen: sig11ific;rntly snr:rllcr th;rn either. 

C O L O U R  
7'1rcrc i ~ p p e ; ~ r s i o  Ilc no  difference I~etween the  colour of New 

Zc;rl;tntl eggs ; t r ~ t l  tha t  shown i r r  the various plates and clcscriptio~is of 
Hritish cggs. l ' l i e  nunr l~cr ,  size and colour ol' the  spots is c11;rr;rc:tcristic 
I'or the  one  l'errr;tlc, even in successive clutches. Nor~n;tl ly the  1;rst egg 
has fewer \pots ;rnd sol~rcti~rrcs the  pctrultirrt;rte egg is intern1edi;tt.c 
in c o l o ~ ~ r .  

SHAPE 
1);rta I'rom 225 cggs. 
7 1 Ilc mean I~re;ttlth is 15.3 -1- 0.038 mrn, and  the range is 13.8-16.7. 

T h e  nle;tll length is 21.9 & 0.080mn1, ;rnd the  range is 18.7-25.0. 
7 .  I he  sli;rpe index of tlie eggs (I,reatlth expressed ;IS ;I Ixrcentxge 

of length) I r x  ;I nlc;tn \.irluc o f  69.8 & 0.2-1 and  ranges l'ronr 56 to 80. 
Summers-Smith (I!)(iS) gives the British ranges in I~rc;rdtli ;rritl length 
:IS 14.5 - 16.0 I I I I I I  irnd 19.7 - 25.3 111111, ; ~ n d  gives the  tnc;tn egg ;IS 1.5.7 x 
22.3 mm. l 'hesc  tlinrcnsions seem sigrrific;rntly larger tlratr the  C:Iirist- 
cht~rc l i  ones. 

* T h e  ranges quoted in t h i s  paper are  t h e  s tandard errors of the means. There is a 95% 
confidante t h a t  the mean of the  whole population lies wi th in  twice th is  range. 
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Length, I)reatlth, weight ;ind shape show distinctly similar bimocI;~l 
t1istril:utions (sec Figs. 1 - 4)  . Kentleigh, I<riimer iind Hamerstrom 
(I$!.i(i) have lountl that the House Wren shows ;In increase in egg 

wc~glit  with I~reetling age, while Coulson (1962) shows ;I change in 
r,li;~pe with I~reetlin:; age in the Kittiwake. Perhaps ;t similar process 
is a t  work in Sp;irrows, with nlodes representing different age groups 
o l  breeding females. Thus  first-year birds could lay eggs averaging 
15.2 x 21.5 mm, 2.8 gm, antl a shape intlcx of 6'7, and older ones eggs 
averaging 16.0 x 23.2, 3.4gm iind ;I shape index of 73. 1 h;~ve ill- 

sufficient tlat;~ as yet to test this. 
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W E I G H T  AND VOLUME 
1);1t;r from 21 7 egg. weigltetl when fresh. 

71'he mean egg weight was 2.88 t 0.022 gm and the range was 
1.94- 3.85 gm. I have used fresh weight as iun index o f  egg volume, 
its the volume of such small eggs cannot be cletcrmincd Ily ;I quick. 
p r a c t i d  method. As it will often p r o w  impossil~le to weight fresh 
eggs accurately ;I formula: 

2 . . . where w = freuh weight 
w = 0.54311 1 o 

o 11 = bre;dth 
antl 1 = length 

can I x  used. This  was derived from known dimensions and fresh 
wcights of 21'7 eggs antl is :iccur:ttc to the nearest 0.1 gm. T h e  usual 
fornlula is: 
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\I = k l 1 1  . . . . where \I = volume 
for which Stonchouse (1963) gives ;I range of k 0.500-0.515 xntl ;I 

mean of 0.512. r l ' l~ese w l u e s  were tleter~liinetl for larger eggs than 
thosc o l  the Sp;~rrow. '1'0 convert the first l 'ormul;~ to the  second 
the  rclationsliip: 

W 

0 

s.g. = - 
v 

is used. 7 'he  specific gr;lvity, (s.g.) ol' 12 eggs w x  tlctern~inetl  11y 
Iloat;~tion tests du r ing  incuba t~on .  T h e  results oljtainetl give a range 
within which the t rue  sperific gravity  nus st lie. l ' l ~ u s  il an  egg ol' 
l'rcsh weight 3.00 girl is lountl to sink when weighing 2.82 gm and 
Iloat w l ~ e n  weighing 2.80 gnl its s.g. (when l'resh) is in the range 
S.00 3.00 
-__ ._ All the ranges tlctcrminctl included thc v ; ~ l u c  1.07 
2.82 2.80. 

: I I I ( ~  three critical ones 111ay lx cited: 1.065 - I ,075, I .07 - I .08, I .04 - I .07. 
0.54 3 

- ' l ' ; ~ k i ~ ~ g  I .07 :IS the  s.g. the co11st;111t (k) I)L~COIIICS: - - 0,508 
1.07 

w l ~ i t h  falls illto the  r;lllgc given by Sto~rehousc lor Iilrger cggs. Little 
error woultl result in using l ~ i s  n w n  v;~luc  of 0.512 I'or S p r r o w  cggs. 

From 43 cggs wcipllc~l tl;~ily t l u r i~ lg  inculx~tioll. 
' f h c  cggs were wcighetl to  tlle ne;lrcst 0.01g111 ;111(1 S I I O W C ~ I  :I 

th i ly  loss Ixtwcen ;~ l jou t  0.01 and  0.05g111. 71.1~is varicd as l'o11ows: 
I d o r e  incul);~tion ;I loss ol' 0.013 +Z O.O018g:.m, t l u r i ~ ~ g  i n c u l m t i o ~ ~  
0.032 -t 0.001 1 gnl, :lnd immetli:~tcly Ixl'orc h ;~ t c l l i~ lg  0.070 & 0.0055 gnl. 
' l 'hc t l i l l 'ere~~ccs Ijctween these means are a11 st;~tistic;~lly signifc;lnt 
(11 < 0.05). 7'he v;lri;~tion in weight lost woultl Ije d u e  to vari; l t io~ls 
in the  ev;~por;lting powcr of the : ~ i r  (Ilun~itlity, wind speed, t e~npc ra tu rc )  , 
the incrc:~se on the onset of inculxltion woultl Ix d u e  to  the incrc;~setl 
tcnlperature, a n d  the  inc rexe  with the tluration o f  inculxltion could 
Ije tluc to the  respiration ol' the embryo (loss ol' C 0 2 )  also inc:re;~sir~g. 
7 ' 1 1 ~  porosity of the  sllell is an  unknown ;lnd could ;~ lsn  ;~fi'cct the 
loss in weight i f  it varied. 

THANKS 

P am incleljted to Dr. R.  Stonehouse a n d  Mr.  G. A. Tunnicliffc 
Tor advice, criticism and  encouragement and  to  [im Hi l ton  [or ;lllowing 
ine to  use some 40 egg n ~ c a ~ u r c m c n t s  taken by him. 
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