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ABSTRACT 

The b r e e d i n g ecology and the behaviour of the Glaucous-

winged G u l l (Larus glaucesoens) were s t u d i e d at Mandarte I s ­

l a n d , B r i t i s h Columbia, Canada, i n the summers of I 9 6 I and 

1 9 6 2 . 

Data were obtained on pair-bondage, p a i r f o r m a t i o n , 

p h i l o p a t r y t o nest s i t e , e g g - l a y i n g , c l u t c h - s i z e , i n c u b a t i o n , 

egg and c h i c k m o r t a l i t y , f l e d g i n g r a t e , growth, age at f i r s t 

f l i g h t and colony departure, annual a d u l t m o r t a l i t y and 

l o n g e v i t y . -No support was found f o r : 

1 . The P r a s e r D a r l i n g E f f e c t t h a t there i s a g r e a t e r 

s y n c h r o n i s a t i o n of b r e e d i n g at g r e a t e r d e n s i t i e s ; 

2 . Lack's hypothesis that the c l u t c h s i z e of each 

s p e c i e s of b i r d has been adapted by n a t u r a l s e l e c t i o n 

t o correspond w i t h the l a r g e s t number of young f o r 

which the parents can, on the average, provide enough 

food. 

In the Glaucous-winged G u l l the converse of these t h e o r i e s was 

e s t a b l i s h e d f o r the year I 9 6 2 . 
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SCOPE AND STUDY METHODS 

The main object of t h i s study was to obtain quantitative 

e c o l o g i c a l data on the breeding of the Glaucous-winged G u l l 

(Larus glaucescens). To a lesser extent the behaviour was 

studied. 

The study was done on Mandarte Island (i | 8° 38'N, 123° 17'W), 

B r i t i s h Columbia, Canada. The i s l a n d , made up of sedimentary 

rock, i s about 100 meters broad and 700 meters long. Shrubbery 

i s limited to a midway groove along the long axis and to t r i b ­

utary grooves between meadows along the northeast side. A small 

group of trees i s present near the north end. 

F i e l d work was done in 1961 from May 1 to August 3 0 . The 

areas checked d a i l y in 196l> are indicated on Map I. 

In the laying-hatching period, the a-, b-, and c- eggs 

(which were respectively the f i r s t , second and t h i r d eggs l a i d 

i n a clutch) were marked, and the young were banded upon hatch­

ing with i n d i v i d u a l combinations of binders' tapej these were 

l a t e r replaced with i n d i v i d u a l colour combinations of p l a s t i c 

l e g bands in addition to the standard aluminum rin g s . 

Sixty-eight adults were caught on t h e i r nests by means of 

a trap. Due to egg c o l l e c t i n g by Indians, v i s i t s by t o u r i s t s , 

and extensive crow predation as a res u l t of trapping on meadows 

A, B, C and T>±f only meadow D-j remained i n a natural condition 

fo r hatching and fledging data. 

In 1962, I stayed on the island from May 2 u n t i l August 21. 
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The nests were provided w i t h sturdy wooden s t i c k s , w i t h an 
average l e n g t h of 30 cm. t o which numbered metal game tags were 
attached. They proved to be more s u i t a b l e than painted wooden 
stakes used i n 1961 and could be placed i n p o s i t i o n q u i c k l y . 

Meadow C was mainly used f o r behaviour study, while the 
meadows on the north-east s i d e , i n d i c a t e d on map I by "North-
E a s t " , were used f o r a c q u i r i n g data on egg-laying, t e r r i t o r y s i z e , 
d e n s i t y of nests and c h i c k production. As i n 1961, the a-, b-, 
and c- eggs were marked, and the young were banded upon hatching 
as before. 

In 1962 the whole "North-East" area could be kept i n a 
n a t u r a l s t a t e . The Indians did not v i s i t the i s l a n d f o r egg-
c o l l e c t i n g . Since the area checked i n 1962 was l a r g e r than the 
one used i n 19&1, each meadow was searched on a l t e r n a t e days, 
from the beginning of the second week of June to the' beginning 
of J u l y . In J u l y and f o r the f i r s t 12 days of August each meadow 
was checked thoroughly, every f o u r t h or f i f t h day. A f t e r August 
12, the area was v i s i t e d l e s s o f t e n , and only t o look f o r chicks 
which had hatched l a t e i n the season and f o r dead ones. 

The observations on the f u l l grown ch i c k s and these which 
had fledged i n I96I and 1962 were made mainly w i t h b i n o c u l a r s 
and t e l e s c o p e . 

D i s p l a y s and c a l l s ( c o u r t s h i p feeding, head-tossing, copula­
t i o n , choking, grass p u l l i n g , jabbing, alarm c a l l , long c a l l , and 
mew c a l l ) mentioned i n t h i s t h e s i s do not d i f f e r q u a l i t a t i v e l y 
from the ones described by Tinbergen (1953, 1959) i n the Herring 
G u l l . 



I f the p o s s i b i l i t y of chance o c c u r r i n g was l e s s than 5 
per cent, when comparing observed and expected frequencies w i t h 
values of chi-square, i t was considered s i g n i f i c a n t . 
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I PRE-EGG STAGE 

A. A r r i v a l 
The exact date of the g u l l ' s f i r s t a r r i v a l on Mandarte 

Isl a n d i s not known and may vary from year t o year. Prom ob­
s e r v a t i o n s on week-end t r i p s to the i s l a n d during the winter 
and e a r l y s p r i n g of 1962, and 1963, and from s p r i n g a r r i v a l 
of banded breeding g u l l s of Mandarte Is l a n d i n the p r o x i m i t y 
of t h e i r breeding grounds, i t i s concluded that they f i r s t 
s e t t l e on the meadows i n the f i r s t h a l f of February. From 
then on t h e i r numbers increase and by the l a t t e r h a l f of A p r i l 
most of them have a r r i v e d . 

From telescope observations on movements of banded adults 
from Mandarte I s l a n d by R. F. Oldaker over a four year p e r i o d 
(1959-1962) i t can be i n f e r r e d that a l a r g e group of g u l l s 
w i n t e r away from t h e i r summer range. T h e i r numbers increase 
r a p i d l y from February to A p r i l i n the Vancouver area as can be 
seen i n Figure I . (Four w i n t e r months are not included due t o 
fewer observations i n that p e r i o d ) . 

The appearance of the Mandarte b i r d s i n the Vancouver 
area c o i n c i d e s w i t h the end of the molt of the head, breast 
and neck f e a t h e r s . The head, breast and neck r e g i o n , which 
i s dark during the f a l l and e a r l y w i n t e r , becomes white i n the 
f i r s t few a d u l t s at the end of January. The m a j o r i t y are white-
headed i n March. In A p r i l a l l of the breeding b i r d s observed 
had white heads. During the f a l l In the m a j o r i t y of the a d u l t s , 
b l a c k pigment advances from the base end of the b i l l over the 
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red gonydeal spot on the lower mandible. As s p r i n g approaches, 
the red gonydeal spot becomes c l e a r again as the advancing and 
receding b l a c k pigment passes over i t , while the l a t t e r d i s ­
appears i n f r o n t of the b i l l . In November and December ap p r o x i ­
mately 90%, i n March approximately $0% and i n May approximately 
30% of the a d u l t s have b l a c k pigment i n t h e i r b i l l s . In some 
of the banded young breeding b i r d s a s m a l l amount of the b l a c k 
pigment was seen a l l summer. 

During the pre-egg stage, a d u l t s t r a v e l between the i s l a n d 
and feeding grounds i n Vancouver (a distance of approximately 
67 k i l o m e t e r s ) . S e v e r a l of the colour-banded a d u l t s seen on 
e a r l y t r i p s i n the s p r i n g on the i s l a n d were l a t e r observed In 
Vancouver. One banded g u l l was i n Vancouver on March 30 , 1962 

and the day a f t e r i t was seen on Mandarte. A colour-banded 
p a i r was observed on t h e i r breeding t e r r i t o r y at 1500 on 
March 31 and was seen again at 1300 on A p r i l 1 on t h e i r w i n t e r 
t e r r i t o r y at H.M.G.S. Discovery, i n Stanley Park, Vancouver. 
Table I gives the s i g h t records of t h i s p a i r on the days when 
t h e i r w i n t e r t e r r i t o r y was v i s i t e d . 
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TABLE I 

SIGHT HISTORY OP A COLOUR-BANDED PAIR ON THEIR WINTER TERRITORY 
IN VANCOUVER 

Date Observed Sex Present 
November 26, 1961 & and 
December 3, I96I & and $ 
December 31, 1961 0" 

January L\, 27, 28, 1962 <? and ? 
February 1+, 9, 13, 18, 2I4, 1962 & and ? 
March 9, 16, 2l+, 1962 & and ? 
A p r i l 1, 14, 20, 23, 1962 & and 0 

+ 

A p r i l 8, 1962 & 

September 30, I962 
October 10, l i | , 27, 1962 0* 

November 8, 1962 0 
+ 

November 11, 16, 1962 & and 
December 13, 1962 <? and 0 

+ 

January 6, 9, 1963 
January 13, 1963 & and 

January 26, 1963 <? 

January 27, 1963 cT and ? 
February 7, 1963 0* 

February 2i|, 1963 cT and ? 
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When both were present, they often were approximately 6 0 cm. 
apart. The male, as w e l l as the female, defended t h i s defined 
spot against other Glaucous-winged G u l l s when the l a t t e r t r i e d 
t o land nearby. This i s the f i r s t evidence that the mates of 
t h i s species can maintain a s t r o n g pair-bond outside the breed­
i n g colony and can occupy a winter t e r r i t o r y . 

According t o Tinbergen (1953) i f two mates of the H e r r i n g 
G u l l j o i n the same winter f l o c k , they never show any behaviour 
i n d i c a t i n g personal attachment. Tinbergen t h i n k s that they do 
not stay together a l l through the w i n t e r . Drost (1952), who 
observed banded H e r r i n g G u l l p a i r s i n the winter on the breed­
in g t e r r i t o r i e s , which are immediately adjacent t o the w i n t e r 
feeding grounds at the harbour of Wilhelmshaven, Germany, 
found that g u l l s could be paired from October on, but the bond 
could be broken again by the coming i n between of a new mate. 
As w e l l as the p a i r i n Table I , the mates of another coloured-
banded p a i r were seen on May 7» 1962 together i n Vancouver. 

In e a r l y May most of the g u l l s are s t i l l too wary to stay 
on the i s l a n d during the night and f l o c k on the water. They 
r e t u r n t o the i s l a n d as soon as i t becomes l i g h t . During the 
f i r s t week of May the f i r s t g u l l s land on the meadows c l o s e 
to the campsite at about o3l5» and an hour l a t e r n e s t - b u i l d i n g 
and c o p u l a t i o n can be observed. Most of them leave between 
o 8 0 0 and 1000 and come back i n the l a t e afternoon. Before and 
d u r i n g t w i l i g h t they are a c t i v e again. They behave more w a r i l y 
on overcast than on c l e a r evenings; during the former a l i t t l e 
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noise i s s u f f i c i e n t to cause them to l e a v e . The g u l l s become 
l e s s f e a r f u l and stay longer on t h e i r t e r r i t o r i e s as time i n 
May passes on. 

B. Fair-bond and P a i r Formation ; 1 . . 
Pair-bondage — In 1961, 26 of the 68 colour-banded Mand­

arte G u l l s c o n s t i t u t e d p a i r s . From these 13 p a i r s , seven were 
s t i l l together i n 1962. Of the s i x remaining p a i r s of 1961, 

only three males appeared next year, of which two acquired new 
mates, and f o r the t h i r d i t was questionable whether he remain­
ed unmated or had a new p a r t n e r . The s i x females a l l had new 
mates. Therefore the r a t i o of a one year long pair-bond to 
having acquired a new mate i s f o r the females 7 : 6 , f o r the 
males 7:2 (+1). S i x g u l l s which c o n s t i t u t e d three c o l o u r -
banded p a i r s i n 1961, a l l returned i n 1962, f i v e of the s i x ac­
quired new mates i n the l a t t e r year, while f o r the s i x t h i t was 
questionable whether he had acquired a new mate. The sample 
on pair-bondage i s r a t h e r small compared w i t h the one obtained 
over many years by Drost et a l . (1961) . T h e i r f i g u r e s f o r at 
l e a s t a three year period of pair-bondage show a r a t i o of 1^9:11 

f o r females,, and I49:X3 f o r males, i n favour of a pair-bond. 
This i n d i c a t e s that f o r both species a long period of p a i r -
bondage occurs. 

P a i r Formation — During two short periods i n March and 
A p r i l 1962 spent on Mandarte, the g u l l s behaved w a r i l y and could 
not be observed e a s i l y . To what extent p a i r formation took 
place on the club (the term " c l u b " i s used here w i t h the same 
i n t e r p r e t a t i o n as that f o r the Herring G u l l by Tinbergen, 1953) 
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i s not known. I di d obtain data on p a i r formation on the 
t e r r i t o r i e s , as i s shown below. 

One p a i r , no. kl» and a neighbouring female, no. I46, 

were trapped on meadow C i n 1 9 6 1 . In 1 9 6 2 a l l three r e t u r n ­
ed t o meadow C, but the r e l a t i o n s changed. On March 1 0 , 1 9 6 2 , 

female no. i|6 was by h e r s e l f on meadow C and male no. kl and 
female no. l\l were absent. On A p r i l 1 , female no. I46 and male 
no. kl were seen choking together, while female no. J4T was ab­
sent. In the f i r s t week of May i t became c l e a r , from t h e i r 
behaviour, that male no. kl and female no. 1|6 were p a i r e d . In 
that week female no. kl was observed w i t h a new mate on the 
t e r r i t o r y adjacent to that of male no. kl and female no. J46. 

Male no. kl and female no. I46 bred on the old no. kl t e r r i t o r y , 
while female no. kl bred w i t h her new mate on the adjacent 
t e r r i t o r y . The change that took place i s i n d i c a t e d by arrows 
i n the sketch below: 
k7 5, 1 9 6 2 6 meters k7 &' + 1+7 $, I 9 6 I 

A 

kl <7 + 1*6 $, 1 9 6 2 
CQ 
U <D -P 
B 

i|6 £ , I 9 6 I 

I t i s very l i k e l y that the p a i r i n g between female no. I46 and 
male no. i+7 took place on the t e r r i t o r y , f o r female no. I46 had 
been observed there alone before the a r r i v a l of male no. kl* 
which i n turn was seen l a t e r w i t h female no. i | 6 before the a r ­
r i v a l of female no. k l t h e mating pf female no. kl w i t h the 
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neighbour makes i t almost c e r t a i n that p a i r formation took 
place t h e r e . Although very l i t t l e a g o n i s t i c behaviour was 
observed between these new p a i r s , boundary clashes did occur 
i n 1962, where the female of a banded p a i r l e f t her 1961 mate 
t o mate w i t h the neighbour. Clashes occurred between the old 
and new mate of t h i s female. The p a i r i n g w i t h neighbours prob­
ab l y happened because one of the 1961 partners a r r i v e d on the 
t e r r i t o r y before the a r r i v a l of the former mate. 

In the H e r r i n g G u l l population Tinbergen (1953) s t u d i e d , 
he claims that i n mated p a i r s the members meet again outside 
t h e i r t e r r i t o r y . This i s a l s o found i n the Glaucous-winged 
G u l l (see s e c t i o n A ) . The formation of new H e r r i n g G u l l p a i r s 
takes place on the c l u b s , according t o Tinbergen, but he does 
not mention that p a i r formation occurs on the t e r r i t o r i e s . 

Drost (1952), who had the opportunity to study a popula­
t i o n of H e r r i n g G u l l s whose breeding and w i n t e r i n g ground were 
almost i d e n t i c a l , describes how p a i r formation takes place on 
t h i s b reeding-wintering ground, and how the t i e s between these 
p a i r s can be d i s s o l v e d when one of the old p a i r takes a new 
mate. 

C. P h i l o p a t r y to N e s t - s i t e 
Prom the 68 a d u l t s banded on t h e i r t e r r i t o r i e s i n I 9 6 I , 

59 returned to the i s l a n d i n 1962. Forty-seven of these 
maintained t h e i r t e r r i t o r y from one year t o the next. They 
nested at the same s i t e or, at most f i v e meters away from i t 
(average t e r r i t o r y s i z e : 16 m 2). Ten s h i f t e d t e r r i t o r y . One 
g u l l (sex unknown) was seen only twice i n 1962 on i t s I96I 
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t e r r i t o r y . One male, separated from h i s 1961 mate, seemed un-
mated i n 1962 and appeared on h i s o r i g i n a l , as w e l l as on a 
new t e r r i t o r y 60 meters away. Of the 10 b i r d s which s h i f t e d , 
e i g h t were known to be females ( i n two the sex was unknown). 
Five of the l a t t e r occupied t e r r i t o r i e s 30 t o 100 meters away 
from t h e i r o r i g i n a l ones and three mated w i t h t h e i r previous 
neighbours. Two males, mated i n 1961 to two of the eight 
s h i f t i n g females, remained on t h e i r old t e r r i t o r i e s and bred 
i n 1962 w i t h new mates. Of the females which d i d not s h i f t 
t e r r i t o r i e s , there was one whose mate d i d not r e t u r n i n 1962. 
This female returned to the old t e r r i t o r y and bred there w i t h 
a new mate. This then i s an example of a male s h i f t i n g to the 
t e r r i t o r y of the female. 

From the above i t i s i n f e r r e d that u s u a l l y the male 
e s t a b l i s h e s the t e r r i t o r y . Drost et a l . ( I 9 6 I ) , s t a t e that 
the male Herring G u l l e s t a b l i s h e s the t e r r i t o r y . 

I t i s i n t e r e s t i n g that three g u l l s were seen i n 1962 on 
t h e i r I 9 6 I t e r r i t o r y during the pre-egg stage, but nested be­
tween 30 and 100 meters away. 

One of the females which s h i f t e d t e r r i t o r i e s i n 1962, 
changed her n e s t - s i t e from w i t h i n the shrubbery t o the open 
meadow. 

S i t e s f o r nests i n the pre-egg stage may change from a 
p o s i t i o n at the end of a tunnel s e v e r a l meters i n the shrubbery 
to that of one j u s t i n the open at the edge of i t (see s e c t i o n 
D, n e s t i n g ) . 

One p a i r of Glaucous-winged G u l l s s t a r t e d a nest on a r o o f 
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at Vancouver harbour i n 1962, and fledged two chicks success­
f u l l y (pers. comm. R. P. Oldaker). 

Prom the above i t i s concluded that the Glaucous-winged 
G u l l i s not r e s t r i c t e d to anyone n e s t i n g h a b i t a t . 

The Herring G u l l population at Wilhelmshaven harbour 
provides a good example of how f l e x i b l e h a b i t a t s e l e c t i o n may 
be (Drost et a l . , 1961). Another good example i s the h i s t o r y 
and growth of a K i t t i w a k e colony which became e s t a b l i s h e d on 
a warehouse at North S h i e l d s , Northumberland i n 19^9 (Coulson 
and White, 1958b). 

With regard t o n e s t - s i t e f a i t h f u l n e s s ( p h i l o p a t r y ) i n 
the Glaucous-winged G u l l , i t seems to be the r u l e that most 
r e t u r n to the same t e r r i t o r y . P h i l o p a t r y i s a l s o prominent 
i n the European Herring G u l l (Drost et a l . , 1961; Tinbergen, 
1953)• Tinbergen (1953) pointed out the importance of p h i l o ­
p a t r y i n r e l a t i o n t o s p e c i a t i o n and von Haartman (19^9) 

demonstrated the r o l e i t plays i n d i s p e r s i o n . 

D. D i s p l a y s , Nesting and T e r r i t o r i a l Clashes 
The d i s p l a y s mentioned i n connection w i t h the Glaucous-

winged G u l l do not d i f f e r q u a l i t a t i v e l y from the ones described 
by Tinbergen i n the Herring G u l l (1953, 1959). Therefore only 
few (mew c a l l , long c a l l , choking, head-tossing and forced mat-
ings) w i l l be discussed since they may c o n t r i b u t e most t o 
understanding the behaviour of the g u l l s . The f i g u r e below 
shows some of the r e l a t i o n s h i p s between s e v e r a l d i s p l a y s which 
may precede one another i n the Glaucous-winged G u l l . 
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Head-tossing 
C o p u l a t i o n 

C o u r t s h i p 
Feeding 

^ Feeding Chicks or Female 

Nest B u i l d i n g 

Nest R e l i e f 

7 Nest Showing 

Grass P u l l i n g 7 F i g h t 



Mew C a l l - The mew c a l l i s often given i n d i f f e r e n t s i t u a t i o n s . 
I t i s a s o r t of i n i t i a l c a l l which may pass i n t o choking i n a 
boundary d i s p u t e ; i t often precedes d e p o s i t i o n of nest m a t e r i a l , 
nest r e l i e f , c o u r t s h i p feeding and feeding of the young. 
Tinbergen ( 1 9 5 9 ) t h i n k s i t i s c l o s e l y connected w i t h a t t a c k 
and escape i n the H e r r i n g G u l l group. That i t i s i n some way 
c l o s e l y l i n k e d to feeding, was i n d i c a t e d by the observation of 
a mew-calling male r e g u r g i t a t i n g a f i s h without being provoked 
by the female; the female could not be seen to show any reac­
t i o n . A f t e r r e g u r g i t a t i n g , the male went mew-calling to the 
s t i l l empty nest, h o l d i n g the f i s h i n h i s b i l l . Whether the 
f i s h was swallowed or dropped l i k e nest m a t e r i a l , I could not 
observe. This example i n d i c a t e s the c l o s e r e l a t i o n s h i p be­
tween c a r r y i n g nest m a t e r i a l and f e e d i n g . Other evidence f o r 
t h i s r e l a t i o n s h i p comes from the observation t h a t , during the 
c h i c k stage, the parents presented nest m a t e r i a l to the chicks 
away from the nest, and the c h i c k s i n turn took b i t s of t h i s 
nest m a t e r i a l from the parent's b i l l t i p . A f t e r acceptance 
they dropped i t . 

Long C a l l - When a g u l l lands on i t s t e r r i t o r y , i t may give 
the mew c a l l w hile l a n d i n g , but the long c a l l i s often given 
a l s o i n the pre-egg and egg stage. E s p e c i a l l y during these 
stages the meadows are f i l l e d w i t h the r e v e r b e r a t i n g sound of 
the long c a l l s , when a l l the g u l l s r e t u r n upon the appearance 
of an eagle or hawk. The mate already present on the t e r r i ­
t o r y w i l l give the long c a l l i n r e t u r n ; often i t i s the one 
who i s present on the t e r r i t o r y which gives the c a l l f i r s t . 
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In many cases the surrounding t e r r i t o r i a l b i r d s w i l l give t h i s 
c a l l on another g u l l ' s r e t u r n to i t s mate. The exchange of i t 
between a p a i r i s most frequent during the pre-egg and egg 
stage; d u r i n g advanced i n c u b a t i o n , when a g u l l r e t urns t o i t s 
mate on the t e r r i t o r y the long c a l l i s l e s s frequent, or even 
absent, and g e n e r a l l y of s h o r t e r d u r a t i o n . The frequency of 
the long c a l l a l s o depends on how l o n g the mate has been absent; 
i t occurs l e s s f r e q u e n t l y when the time i n t e r v a l between depart­
ure and a r r i v a l of the mate i s s h o r t . L a t e r i t becomes more 
frequent again at the time of hatching, and i s often given when 
the chicks are moving. I t i s a l s o given when a p a r t i c u l a r g u l l 
f l y i n g over the meadow i s recognized. This c a l l i s given on 
almost every occasion of excitement. (Of course the alarm c a l l 
w i l l be given i f predators or humans are present.) I t seems 
that the frequency of the long c a l l depends on the i n t e n s i t y 
of the excitement of the b i r d . 

Choking - Choking as analyzed by Tinbergen (1959)> can be 
e i t h e r an aggressive d i s p l a y , or be concerned w i t h n e s t i n g be­
haviour i n the Herring G u l l . In the Glaucous-winged G u l l chok­
i n g occurs mostly In the bending down movement and o c c a s i o n a l l y 
i n the s i t t i n g p o s i t i o n . In the l a t t e r p o s i t i o n choking was 
very obvious i n the female during forced matings and when a 
g u l l on the nest was approached by i t s mate i t has been observed 
doing i t , and would e i t h e r stay on or l e t i t s mate take over the 
brooding. These observations seem to support Tinbergen's s t a t e ­
ment, that choking may have been derived from an i n c u b a t i o n and 
n e s t - d e p o s i t i n g movement. 
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Head-tossing - Head-tossing by the female can be followed 
e i t h e r by c o p u l a t i o n or r e g u r g i t a t i o n by the mate. I have seen 
one male that s t a r t e d head-tossing on the t e r r i t o r y when the 
neighbouring male p u l l e d the wing of the other. The l a t t e r ob­
s e r v a t i o n may support Tinbergen's suggestion (Tinbergen's 
comments on Bateson and Plowright's a r t i c l e , 1959) that i t i s 
p r i m a r i l y an expression of f e a r , which has s e c o n d a r i l y acquired 
an appeasement f u n c t i o n i n c o u r t s h i p . Head-tossing i n h o s t i l e 
encounters has not been observed i n European g u l l s p e c i e s , but 
i t has been described by Moynihan (1958) i n Larus a t r i c i l l a and 
Larus delawarensls. Head-tossing was a l s o obvious i n h o s t i l e 
s i t u a t i o n s i n Pagophila eburnea, where i t i s shown by the i n t i m i ­
dated weaker b i r d (Bateson and Pl o w r i g h t , 1959)* 

Copulation - Between March 31 and A p r i l 2, 1962 only once was 
co p u l a t i o n observed. In the week before and during egg-laying 
c o p u l a t i o n becomes frequent, but i s absent a f t e r the l a s t egg 
i s l a i d . Copulation i s preceded by head-tossing and occurs out­
side the breeding ground, on the club and on the breeding 
t e r r i t o r y . In the Glaucous-winged G u l l i t i s s i m i l a r t o that of 
the Herring G u l l , described by Tinbergen (1953)* 

Rape - Attempted rape has not been observed by Tinbergen i n the 
Herr i n g G u l l and he doubts that he would have missed them. 
Tinbergen (1959) observed male Black-headed G u l l s t r y i n g t o a-
l i g h t on females which were not t h e i r mates, but he does not 
mention i f these males were neighbouring or remote ones. 
Because of the l a c k of such observations i n the He r r i n g G u l l , a 
d e s c r i p t i o n of one f o l l o w s . (For l o c a t i o n of the i n d i v i d u a l s 
i n the example below see map I I : arrows i n d i c a t e advances of males.): 
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M a y 25, 1962, o n m e a d o w C . — R a p e . 

o6ll: 8 A>. s t a r t s h e a d - t o s s i n g , <j> A r e s p o n d s w i t h f a i n t h e a d -

t o s s i n g . 6* A m o u n t s , b u t <j> w a l k s a w a y f r o m b e n e a t h h i m . 

o621: 6* A w a l k s i n d i r e c t i o n o f n e i g h b o u r i n g o M a n d s t a r t s 

h e a d - t o s s i n g . & M i s a b s e n t . 6"A t r i e l t o m o u n t o. M . 

o. M p u l l s g r a s s a n d w h e n h e t r i e s t o m o u n t a g a i n , o, M 

g r a s p s a n d p u l l s h i s w i n g . 

o625: 0* A a p p r o a c h e s n e i g h b o u r i n g £ & 3k i s a b s e n t , 6" A 

s t a r t s h e a d - t o s s i n g . <j> 3k c h o k e s ( s h o w s f e a r , h e a d 

f e a t h e r s f l a t t e n e d ) . <j> 3k w a l k s a w a y . 6" A g o e s o n t o 

n e i g h b o u r i n g <j> D . <j> D c h o k e s a n d w a l k s a w a y . 6* A g o e s 

b a c k t o <j> 3k* $ 3i+ c h o k e s a n d s i t s d o w n , d" A s t a r t s 

h e a d - t o s s i n g a n d m o u n t s h e r . o. 3k p e c k s v i o l e n t l y a t 

c h e s t o f <? A ; p e c k s a t h i m , w h i l e c ^ A i s s t i l l m o u n t e d 

o n h e r . S h e t r i e s t o c r a w l f r o m b e n e a t h h i m . o7* A g o e s 

t h r o u g h a c t o f c o p u l a t i o n . o_ 3k d o e s n o t r e s p o n d . £ 3k 

s t i l l t r i e s t o g e t a w a y f r o m h i m , w h i l e h e r w i n g s a r e 

s p r e a d o u t a n d p r e s s e d a g a i n s t t h e g r o u n d . S h e t r i e s 

t o g e t r i d o f h i m , f i n a l l y s h e s u c c e e d s . 2 A w h o h a s 

b e e n p r e s e n t a l l t h i s t i m e , a p p r o a c h e s f r o m A t e r r i t o r y , 

A s t a r t s h e a d - t o s s i n g , o" A f l i e s a w a y . O n e m i n u t e 

a t e r , 6* A a r r i v e s a n d s t a r t s p r e e n i n g . 

o7l5: 6" A s t a r t s h e a d - t o s s i n g , o_ A r e s p o n d s s l i g h t l y . 6" A 

g o e s t o <j> 3k* 2 3k c h o k e s a n d m e w s . <? A , s i l e n t l y a n d 

h e a d - t o s s i n g s l i g h t l y , a p p r o a c h e s . $ 3k s i t s d o w n a n d 

c h o k e s , d A s t a r t s h e a d - t o s s i n g . 6* A j u m p s o v e r $ 3 V S 

h e a d a n d l a n d s o n h e r b a c k ( h e i s b a c k t o f r o n t ) a n d r e ­

a r r a n g e s h i m s e l f o n o, 3k*s b a c k . £ 3k p e c k s v i o l e n t l y 

a t h i s c h e s t , w h i l e h e i s m o u n t e d . W h e n h e g e t s o f f 

(<j> 3k <3id n o t r e s p o n d d u r i n g c o p u l a t o r y a c t ) , <j> 3k 
g r a s p s a n d p u l l s h i s w i n g , d 5 A g o e s b a c k t o <j> A . § A 

m e w s s l i g h t l y . <j> 3k p u l l s g r a s s w h e n 6" A l e a v e s . <j> 3k 

f l i e s a w a y . 

08OO: 5 3k a r r i v e s . o \ ( 0 A s t i l l p r e s e n t ) g i v e s l o n g c a l l 

a t a r r i v a l o f o. 3k * n d w a l k s s l o w l y a n d s i l e n t l y u p t o 

£ 3k* S h e c h o k e s , w a l k s a w a y a n d m e w s . 6* A f o l l o w s , 

u t t e r s s l i g h t a l a r m c a l l w h e n h e s e e s me 3k c a m e t o o 

c l o s e t o t h e b l i n d , a n d t o o b s e r v e h o w s h e r e a c t e d I 

m o v e d i n t h e b l i n d ) . 6̂  A r e t u r n s t o h i s t e r r i t o r y , h e 

h e a d t o s s e s a n d c o p u l a t e s w i t h <j> A . 

0808: $ 3k a r r i v e s , £ 3k g r e e t s h i m w i t h l o n g c a l l . 6* 3k 
t r i e s t o m o u n t h e r a f t e r e x c h a n g e o f h e a d - t o s s i n g , b u t 

o 3I+ i s s l i g h t l y f e a r f u l - a n d c o p u l a t i o n d o e s n o t s u c c e e d . 
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May 27, 1962, on Meadow C. — Rape. 

Before 
o8l5: & A copulated successfully with. <j> A. 
o8l5 : cf A starts head-tossing, walks over to jj> 34 • (<f 34 ab­

sent). <j> 34 squats down, d"A walks to £ D (d"D absent), 
<j> D chokes, cf A head tosses, <•> D s i t s down, cTA t r i e s to 
mount and jumps over her head. She grasps and pecks him. 
She shakes him o f f . cf A f l i e s away and soon arrives at 
his own t e r r i t o r y , cf A starts head-tossing, o A respond 
Copulation between cf A and $ A i s successful. 

May 30, 1962, on Meadow C. — Rape. 

o7l51 A approaches £ 34 (cf 34 just departed), d" A head 
tosses, jumps on back of £ 34• She i s pressed down on 
nest, he stays long on her back and folds t a i l f o r 
f e r t i l i z a t i o n . <j> 34 grasps him at chest v i o l e n t l y , cf 3k 
arrives during act of copulation, cf 34 gives long c a l l , 
cf A gets o f f <j> 34 • 2 34 grasps and p u l l s wing of cf A. 
6" 34 looks on, then starts p u l l i n g grass, which i s 
directed to cT A. jj) A who has been present, goes in mean­
time to nest (containing one egg). 

Rape was attempted by cf A and a few other males with neigh­

bouring females. A f t e r g A had completed her clutch, cf A stoppe 

raping <j> 34• Although the male in the process of rape went 

through the copulatory act, in no instance i t was observed that 

the female responded. 

S o l i c i t i n g by females was also observed in several cases. 

One example follows below: 

May 29, 1962, on Meadow C. 

o9l5 : cf Bandie present; mate absent. Strange o lands close to 
cf Bandie. <•> starts head-tossing. cf BanA'ie head tosses. 
Together they walk p a r a l l e l to each other and go through 

mew c a l l phase. Suddenly cf Bandie jabs at <j) and grasps 
her wing. <j> leaves. 

The reason f o r rape i s not known; one may speculate that i t 

follows unsuccessful copulation (such as at 0 6 I I on May 25 i n 
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p a i r A ) . However at o 8 l 5 on May 27 i t followed s u c c e s s f u l copu­
l a t i o n of p a i r A. Or, perhaps some males, endowed w i t h a stronger 
concentration of sex. hormones than others, are more a c t i v e sexu­
a l l y . . 
N e s ting - A l l the l e s s p r e c i p i t o u s open areas of the i s l a n d are 
u t i l i z e d . The m a j o r i t y nest i n the meadows, and nests are 
r e g u l a r l y b u i l t i n the brush f r i n g e wherever the b i r d s can pene­
t r a t e by a s o r t of run-way. The nest, a rough saucer of grass, 
i s l o c a t e d w i t h i n the t e r r i t o r y . In 1962, the average a c t u a l 
t e r r i t o r y s i z e on 7825 m 2 of meadow ( a l l was u t i l i z e d ) f o r L\ll 

p a i r s of g u l l s In the "North East" area was 16 m2. The nest i s 
s i m i l a r i n c o n s t r u c t i o n as that described f o r the He r r i n g G u l l 
(Paludan, 1951; Tinbergen, 1953) . 

C a r r y i n g of n e s t - b u i l d i n g m a t e r i a l and a few nests were ob­
served i n March and A p r i l , but i t i s not before the l a t t e r h a l f 
of May that nests became, numerous. As i n the Herring G u l l 
(Tinbergen, 1953), there i s much v a r i a t i o n of the n e s t - b u i l d i n g 
d r i v e before t h i s p e r i o d : s e v e r a l scrapes are made before a 
permanent s i t e i s taken up. 

Nests, which are made at the end of tunnels, as much as 
three meters long, i n the shrubbery may be abandoned f o r ones 
immediately at the edge of i t , when f o l i a g e decreases l i g h t 
i n t e n s i t i e s , or the r a i n causes f o l i a g e to hang down i n the 
tu n n e l s . 

Which one of a mated p a i r drops the f i r s t straw at a c e r ­
t a i n spot f o r a nest s i t e i s hard t o d i s t i n g u i s h , but the female 
as w e l l as the male may i n i t i a t e c a r r y i n g of nest m a t e r i a l . One 
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example from my f i e l d notes reads: 1700-1915, May 19, 1962 

on Meadow C. 
<j> A while mew c a l l i n g deposits nest m a t e r i a l and 
chokes over i t . 
cf A goes to "nest s i t e " and they both choke over i t . 
o A deposits nest m a t e r i a l again and hollows out 
"nest s i t e " by swinging t o and f r o i n i t . 
cf A p i c k s up nest m a t e r i a l , deposits i t at d i f f e r e n t 
s i t e . 
Both choke over t h i s new s i t e . 
cf A leaves and the female hollows out a new "nest 
s i t e " . 

Prom the above i t i s concluded that although i t i s mainly 
the male, which e s t a b l i s h e s the t e r r i t o r y , both male and female 
may i n i t i a t e n e s t - b u i l d i n g . A f t e r i n i t i a t i o n , both sexes have an 
equal share i n b u i l d i n g . 

In Larus argentatus, both male and female c o l l e c t m a t e r i a l , 
but the male d e f i n i t e l y does more of the c o l l e c t i n g , according 
to Tinbergen (1953)« Goethe (1956) a l s o says, that the male 
c o l l e c t s the nest m a t e r i a l . 

T e r r i t o r i a l Clashes - In boundary c l a s h e s , when both 
members of a p a i r are present, the male i s u s u a l l y the most 
aggressive and the most forward. The females are s l i g h t l y be­
hind the opposing males, and a l s o p u l l grass and jab at the 
neighbouring t e r r i t o r y owner, but l e s s f r e q u e n t l y and v i o l e n t l y 
than t h e i r mates. The female, however, may take the i n i t i a t i v e 
t o defend the te r r i t o r y " w h e n a neighbouring male t e r r i t o r y 
h older lands c l o s e r to her than to her mate. Some females even 
chase the i n t r u d e r when i t lands c l o s e r t o her mate, but a f e ­
male a c t u a l l y charging a neighbouring male while alone on her 
t e r r i t o r y was not observed, although she may jab at him or 
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p u l l g r a s s . However, on s e v e r a l occasions a female attacked 

a n e i g h b o u r i n g female. As i n the male there i s much v a r i a t i o n 

among the i n d i v i d u a l females i n r e s p e c t t o aggressiveness or 

f e a r . When there i s a boundary c l a s h , many neighbours become 

e x c i t e d as w e l l and give the l o n g c a l l . 

Boundary c l a s h e s were a l s o seen on the beach. In t h r e e 

neighbouring b e a c h - t e r r i t o r y h o l d i n g p a i r s (one of these p a i r s 

s t a r t e d e g g - l a y i n g l a t e r on the h i g h e r p a r t of the beach) head-

t o s s i n g , mew-calling and choking were o f t e n observed i n water 

adjacent to the t e r r i t o r i e s . During boundary c l a s h e s , grass 

p u l l i n g was s u b s t i t u t e d here by p u l l i n g k elp i n the water; some-, 

times the heads of the males would go completely under as they 

p u l l e d k e l p . Grass p u l l i n g was not only seen i n boundary 

c l a s h e s , but i t was a l s o observed t o be d i r e c t e d at the t r a p , 

when the l a t t e r was p l a c e d over the nest i n the process of 

c a t c h i n g a d u l t s . 

Summary o f Pre-Egg Stage 

1. Prom the s p r i n g i n c r e a s e of banded Mandart6 a d u l t g u l l s i n 

the Vancouver area, i t i s i n f e r r e d that a l a r g e group of 

g u l l s w i n t e r away from t h e i r summer range. 

2. The Glaucous-winged G u l l s can maintain a s t r o n g pair-bond 

o u t s i d e the b r e e d i n g colony, while m a i n t a i n i n g a w i n t e r 

t e r r i t o r y . 

3. P a i r formation occurs on the b r e e d i n g t e r r i t o r y . I t was 

u s u a l f o r pair-bonds to l a s t f o r at l e a s t a y e a r . 

1|. P h i l o p a t r y t o the p r e v i o u s nest s i t e was observed i n the 
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m a j o r i t y of cases. 
T e r r i t o r i a l boundaries can be s h i f t e d during the pre-egg 
stage, but they become l e s s f l e x i b l e a f t e r the nest i s 
b u i l t . 
Although i t i s mainly the male which e s t a b l i s h e s the t e r r i ­
t o r y , both sexes may i n i t i a t e n e s t - b u i l d i n g . 
C e r t a i n males are more prone i n attempting to rape females 
on neighbouring t e r r i t o r i e s than others. 



2 3 

I I THE EGG STAGE 

A. S t a r t and Duration of Egg-laying 
The mean of c l u t c h commencement f o r 2 7 6 i n i t i a l c l u t c h e s 

i n 1 9 6 1 and the mean f o r I478 i n i t i a l c l u t ches i n 1 9 6 2 f a l l 
r e s p e c t i v e l y on June 5, 1 9 6 1 and June 3 , 1 9 6 2 . 

C l u t c h commencement as i s shown i n Figure IIA, s t a r t e d 
e a r l i e r i n 1 9 6 2 than i n 1 9 6 1 , but t h i s may be due t o s e v e r a l 
f a c t o r s . The area checked i n 1962 was much l a r g e r than t h a t 
of 1961. For i n s t a n c e , one area, meadow D̂ , where most of the 
clut c h e s before May 2 1 , 1962 were s t a r t e d , was not included i n 
the I 9 6 I census. The exact dates of f i r s t occupation of the 
i s l a n d i n 1961 and 1962, which may a f f e c t c l u t c h commencement 
are not known and may have been i d e n t i c a l or d i f f e r e n t because 
of weather c o n d i t i o n s (Monthly mean maximum and mean minimum 
temperatures i n 1 9 6 1 and 1 9 6 2 , at pre-egg and egg stage, d i d 
not deviate much). Paludan ( 1 9 5 1 ) emphasizes from r e l i a b l e 
data on the He r r i n g and Lesser Black-backed G u l l , the l a c k of 
c o r r e l a t i o n between d e f i n i t e temperatures and commencement of 
egg-laying. Richdale ( 1 9 5 7 ) who has q u a n t i t a t i v e data over 
the years f o r egg-laying i n Penguins could f i n d no weather 
c o r r e l a t i o n s . I t w i l l be seen that most of the eggs on Mandarte 
i n I 9 6 I and 1962 were l a i d i n the l a s t week of May and the f i r s t 

0 

two weeks of June. 
The c l u t c h commencement of s e v e r a l of the colour-banded 

Glaucous-winged G u l l s was known i n I 9 6 I as w e l l as i n 1962, as 
i s shown i n Tables IIA and I I B . 
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TABLE IIA 
CLUTCH COMMENCEMENT IN COLOUR-BANDED FEMALES 

Nest No. 

hi 

5 i 

76 

77 
39 

kB 

3h 

13 
hi 

71 

1961 
May- 2l\ 
May 17 

May 1 5 
(or e a r l i e r ) 

May 20 
May 31 

June 3 

June L\ 
May 28 
June 6 

June 5 

1962 Remarks 
May 23 D i f f e r e n t mate i n 1962 
May 18 Same mate i n 1962 as i n I96I. 

F i r s t c l u t c h to be s t a r t e d on 
meadow B i n I96I and 1962. 

May 10 Same mate i n 1962 as i n I96I. 
F i r s t and second c l u t c h r e ­
s p e c t i v e l y i n 1961 and 1962, 
to be s t a r t e d on meadow A. 

May 23 Same mate 
May 28 Far from o r i g i n a l t e r r i t o r y 

i n 1962. 
June 7 Par from o r i g i n a l t e r r i t o r y , 

and d i f f e r e n t mate i n 1962. 
May 27 D i f f e r e n t mate i n 1962 
June 2 
June 2 D i f f e r e n t mate i n 1962 
June 8 Same mate i n I962 as i n 1961 

TABLE IIB 
CLUTCH COMMENCEMENT IN PAIRS, WHERE ONE COLOUR-BANDED PARTNER 
WAS A MALE OR THE SEX UNKNOWN, AND WHERE I96I AND I962 TERRI­
TORIES WERE IDENTICAL. 
Nest No. 1961 1962 Remarks 
110 May 25 May 22 Sex unknown 
52 May 22 May 22 Sex unknown 
B2 June 5 June 5 Male 

B3 May 31 May 30 Male 

yk June 6 June 5 Sex unknown 
E8 June 5 June 6 Sex unknown 
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The banded p a i r of nest no. 51 s t a r t e d the f i r s t c l u t c h 
on meadow B i n 1961 as w e l l as i n 1962, out of 93 p a i r s n e s t ­
i n g on that meadow i n I 9 6 2 . The banded p a i r of nest no. 76 

had completed t h e i r c l u t c h on May 19, 1961, when t h i s was the 
f i r s t c l u t c h found on meadow A. C l u t c h commencement has been 
i n d i c a t e d i n the 1961 histogram i n Figure IIA as May 15, but 
t h i s c l u t c h may have been s t a r t e d before t h i s date. This p a i r 
s t a r t e d i t s c l u t c h on May 10 i n 1962 and was then the second 
c l u t c h s t a r t e d out of 100 p a i r s on meadow A. 

From the data i n the Tables IIA and I I B , I t can be deducted 
that there i s a c l o s e r e l a t i o n i n the s t a r t of egg-laying by the 
same i n d i v i d u a l s i n 1961 and I 9 6 2 . Outside the passerines t h i s 
has been shown f o r Yellow-eyed Penguins (Ric h d a l e , 1957), Velvet 
Scoters (Koskimies, 1957), and Greenshanks (Nethersole-Thompson, 
1951). Richdale (I.e.) showed that the i n d i v i d u a l d i f f e r e n c e s 
i n l a y i n g dates i n Yellow-eyed Penguins have a genetic b a s i s . 
B. C l u t c h Commencement i n R e l a t i o n to Density and"Habitat 

D a r l i n g ' s (1938) hypothesis of s o c i a l s t i m u l a t i o n suggests 
that s t i m u l a t i o n received from other b i r d s i n a colony produced 
greater s y n c h r o n i s a t i o n of breeding w i t h i n the colony and t h i s 
i n t u r n r e s u l t e d i n e a r l i e r breeding and a s h o r t e r spread of 
breeding i n l a r g e c o l o n i e s . 

Coulson and White (1956) showed that the d i f f e r e n c e s be­
tween c o l o n i e s were not s i g n i f i c a n t . Even the converse of 
D a r l i n g ' s hypothesis was shown by the l a t t e r authors i n the 
K i t t i w a k e , where the spread of breeding increased w i t h the s i z e 
of the colony. Coulson and White ( i 9 6 0 ) observed that the g r e a t e r 



F I G U R E H B C L U T C H C O M M E N C E M E N T R E L A T E D TO 
T E R R I T O R Y SIZE IN T H E G L A U C O U S -
W I N G E D G U L L IN 1 9 6 2 . 
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p a r t of the d i f f e r e n c e s were c o r r e l a t e d w i t h d e n s i t y , presum­

a b l y produced by the s t i m u l a t i o n r e c e i v e d from neighbouring 

b i r d s . They found t h a t the spread of b r e e d i n g was g r e a t e s t i n 

dense c o l o n i e s of K i t t i w a k e s , which does not support D a r l i n g ' s 

c o n t e n t i o n . Moreover where the K i t t i w a k e s nested more densely, 

they bred e a r l i e r . 

T a k i n g the two meadows D^ and E (see map I ) where the 

average t e r r i t o r y s i z e i s l a r g e s t and the two meadows D^ and 

A, where the average t e r r i t o r y s i z e i s s m a l l e s t , and p l o t t i n g 

the c l u t c h commencements on these meadows i n r e l a t i o n t o 

t e r r i t o r y s i z e i n F i g u r e IIB, one can observe t h a t the r e s u l t s 

support Coulson and White's data obtained i n the K i t t i w a k e s . 

In the Glaucous-winged G u l l s the spread of b r e e d i n g i s g r e a t e r 

and c l u t c h commencement e a r l i e r on the meadows w i t h the h i g h e s t 

d e n s i t y of n e s t s . Coulson and White (1958) found from a study 

of colour-banded K i t t i w a k e s t h a t b i r d s b r e e d i n g f o r at l e a s t a 

second time bred 7»5 days before b i r d s b r e e d i n g f o r the f i r s t 

time. They found i n a l l c o l o n i e s t h a t the l a s t few b i r d s bred 

at the same time and a c c o r d i n g t o them t h i s i s due to the f a c t 

t h a t i n a l l the c o l o n i e s there are l o w - d e n s i t y areas and a l l 

have l a t e b r e e d i n g of young b i r d s . I t can be seen i n F i g u r e IIB 

t h a t i n the Glaucous-winged G u l l s , the l a s t few b i r d s s t a r t 

c l u t c h commencement at the same time on meadows w i t h a low as 

w e l l as a h i g h d e n s i t y of n e s t s . 

The e f f e c t of age on b r e e d i n g i s not known (except i n a 

few cases where the age of the i n d i v i d u a l b r e e d i n g b i r d c ould 

be e s t a b l i s h e d ) but the commencement of the l a s t c l u t c h e s may 
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be due to the presence of young b i r d s on a l l meadows. The 

l a s t c l u t c h e s s t a r t e d were mostly not i n low d e n s i t y but 

r a t h e r i n medium or h i g h d e n s i t y areas, and t h e r e f o r e low 

d e n s i t y areas cannot account f o r l a s t c l u t c h commencements i n 

the Glaucous-winged G u l l s . On meadow there are many e l e ­

vated rock outcrops i n t e r l a c e d w i t h t a l l grass and, i n meadow 

A there are many rounded rock r i d g e s between grass v a l l e y s . 

Glaucous-winged G u l l s p r e f e r look-outs and the h a b i t a t on these 

meadows seems to be optimal f o r them. The reason the h i g h e s t 

d e n s i t i e s are found on these meadows i s probably due t o an 

o ptimal b r e e d i n g h a b i t a t . 

G. L a y i n g P a t t e r n 

The Larus s p e c i e s may l a y eggs at any time of the day or 

n i g h t (Goethe 1937, Paludan 1951, B a r t h 1955, Goodbody 1955, 

Weidmann 1956, Y t r e b e r g 1956). Y t r e b e r g ( i 9 6 0 ) t h i n k s that i t 

i s p r obably an i n s u f f i c i e n c y of data which has l e d to the be­

l i e f t h a t eggs are l a i d d u r i n g c e r t a i n times of the d i u r n a l 

p e r i o d . 

In 1962, meadows D3, D^, D^ a and E were checked three 

times d a i l y from May 25 t i l l the n i g h t of June 6 . The empty 

nests were marked w i t h numbered metal game tags attached to 

p i e c e s of wood, about 30 cm. l o n g , which could e a s i l y be d i s ­

t r i b u t e d and moved to new scrapes as old ones o f t e n were d i s r e ­

garded by the g u l l s . The meadows were searched s l o w l y and 

t h o r o u g h l y so as not to d i s t u r b the g u l l s . Each i n s p e c t i o n 

took two hours: i n the morning, from o330 t o o530, at noon 

from 1130 to 1330, and at n i g h t from .1830 t o 2030. The same 
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r o u t e was always f o l l o w e d and si n c e the time i n t e r v a l at 

i n s p e c t i o n was two hours, the area was d i v i d e d up i n two p a r t s . 

The f i r s t p a r t i n c l u d e d a l l the n e s t s , which were checked from 

o3§0 t o oi|30, 1130 t o 1230, and 1830 t o 1930 w i t h r e s p e c t i v e l y 

0 I 4 O O , 1200 and 1900 as the mean of the time i n t e r v a l s . The 

second p a r t i n c l u d e d a l l the nests checked from b430 to o530, 

1230 t o 1330 and 1930 t o 2030 w i t h r e s p e c t i v e l y o500, 1300 and 

2000 as the mean of the time i n t e r v a l s . The time i n t e r v a l be­

tween the l a y i n g of the i n d i v i d u a l eggs In a c l u t c h was d e t e r ­

mined t o p l u s or minus nine hours maximally, i f the means of 

the time i n t e r v a l s i n both areas are taken. The time at which 

eggs were l a i d was determined f o r 390 eggs w i t h an average 

maximum e r r o r of measurement of + 4 . 0 hours. 

Table IIIA i n d i c a t e s almost an exact f i t of the expected 

i n r e l a t i o n to the observed frequency of e g g - l a y i n g and t h e r e ­

f o r e a uniform l a y i n g In these three p e r i o d s . Table HIB 

de v i a t e s more, but s t i l l the d i f f e r e n c e i s not s i g n i f i c a n t 

( . 5 0 > p ^ . 3 0 ) . The g r e a t e s t d e v i a t i o n between observed and 

expected f r e q u e n c i e s i s found In the 2000 - o500 i n t e r v a l . 
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TABLE I I I A 
COMPARISON OP EGGS LAID DURING THE PERIODS 

1900 - 0I4OO, ol|00 - 1200, and 1200 - 1900 

Period Observed No. of Eggs Expected No. of Eggs 
I f Uniform Laying 

1900 - 0I4OO 86 86 .2 

0I4OO - 1200 77 76.7 

1200 - 1900 67 67.1 

TABLE I I I B 
COMPARISON OP EGGS LAID DURING THE PERIODS 

2000 - o500, o500 - 1300, and 1300 - 2000 

Period Observed No. of Eggs Expected No. of Eggs 
• I f Uniform Laying 

2000 - o500 69 60 
o500 - 1300 1+9 5 3 . 3 

1300 - 2000 i|2 i|6.7 

Both Tables IE IA and I I I B i n d i c a t e uniform l a y i n g during 
any part of the day w i t h a p o s s i b l e exception of a higher 
frequency of egg-laying i n the f i r s t hour a f t e r s u n r i s e . The 
time of s u n r i s e during the checking period ranged from ol+22 on 
May 25 t o 0J4I3 on June 6. 

Table IV A shows a uniform d i s t r i b u t i o n f o r the a-, b- and 
c- eggs, Table IV B i n d i c a t e s more d e v i a t i o n f o r the a-, b- and 
c- eggs, but the d i f f e r e n c e s are not s i g n i f i c a n t . (For the a-, 
b-, and c- eggs r e s p e c t i v e l y .20>p>0Q .30> p> . 2 0 , . 7 0>p> . 5 0 ) . 

Figures i n brackets i n d i c a t e the number of eggs from nests i n 
which only one or two eggs were l a i d . 
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TABLE IV A 
COMPARISON OP a-, b-, AND c-EGGS LAID DURING THE PERIODS 

1900 - oI+OO, e-UOO - 1200, AND 1200 - 1900 

Egg No. Period 
Observed No, 

of Eggs 

Expected No. of 
Eggs i f Uniform 

Laying T o t a l 
1900 - ol| 00 30 + (2) 31.1 

a ol+OO - 1200 2k + (2) 27.7 83 
1200 - 1900 20 + (5) 2^.2 

1900 - 0I4OO 28 + (2) 31.1 
b 04 oo - 1200 27 +.' (1) 27.7 83 

1200 - 1900 22 + (3) 2lf .2 

1900 - oljOO 2k 2k 
c 0J4OO - 1200 23 21.3 61+ 

1200 - 1900 17 18.7 

TABLE IV B 
COMPARISON OP a-, b-, AND c- EGGS LAID DURING PERIODS 

2000 - o500, o500 - 1300, AND 1300 - 2000 

Egg No. Period 
Observed No. 

of Eggs 
Expected No. of 
Eggs i f Uniform 

Laying T o t a l 
2000 - o£00 23 + (1+) 21.7 

a o500 - 1300 13 + (3) 19.3 58 
1300 - 2000 13 + (2) 17 

2000 - o£00 23 + (2) 21.1| 
b o^OO - 1300 19 + (2) 19 57 

1300 - 2000 11 16.6 

2000 - o500 17 16 .9 
c o£00 - 1300 12 15 45 

1300 - 2000 16 13.1 

Table V contains the egg-laying p a t t e r n of 91 c l u t c h e s , 
f o r which the l a y i n g time f o r a l l three eggs In the c l u t c h was 
determined w i t h an average maximum e r r o r of measurement of 
+ 4 * 0 hours. 
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TABLE V 
DISTRIBUTION OP EGG LAYING PATTERN BASED ON THREE INSPECTIONS 

PER DAY 
Laying Pa t t e r n Number 

Pa t t e r n Days A f t e r Laying of a- Eggs of 
No. 0 1 2 3 k 5 6 I Clutches 
1 a - - b - - - - - c 1 
2 a - - - b c 1 
3 a - - - b - - c 2 
l[ a - - - - b - - - - - c 3 
5 a - - - - b - c 1 
6 a - - - - - b - - - - - c 8 
7 a - - b - - c 11 
8 a - - - - - b - - c 3 
9 a - - - - - b - - - - - _ _ _ c 1 

10 a - - - b - - c 18 
11 a - - b - c 13 
12 a - - - b - c 11 
13 a - - b - c 5 
lk a - - b c 2 
15 a - - b c 3 
16 a - b - c 1 
17 a b - - c 2 
18 a - b - c 1 
19 a - - b - c 1 
20 a - b - c 1 
21 a - b c 1 
22 a - - b c - - 1 

The egg-laying p a t t e r n groups i t s e l f around p a t t e r n no. 10 

w i t h a l a y i n g time of l\»5 days. Taking i n t o account the p o s s i b l e 
average maximum e r r o r of measurement of + 8 hours when comparing 
the l a y i n g time f o r two eggs, patterns no. 6, 7, 8, 11 and 13 

can belong t o the same egg-laying p a t t e r n . These s i x patterns 
cover 6l\% of a l l p a t t e r n s . Pattern no. 22 deviates much and 
pr o t r a c t e d l a y i n g may have occurred here (see s e c t i o n D). 

Table VI shows the d i s t r i b u t i o n of the time i n t e r v a l s be­
tween a- and b- eggs, b- and c- eggs, and between a- and c-
eggs. A l l i n t e r v a l s were determined w i t h an average maximum 



32 

e r r o r of measurement of + 8 hours. In 18 clutches only the 
a-b, and i n another 18 c l u t c h e s only the b-c i n t e r v a l s were 
known. No clutches w i t h two eggs are i n c l u d e d . The average 
time between the a- and b- egg i s 54*83 hours, between the b-
and c- eggs 54*90 hours and between the a- and c- eggs 110.15 

hours. The average time lapse f o r both the a-b and b-c i n t e r ­
v a l s i s 54*86 + .63 hours. 

TABLE VI 
EGG-LAYING INTERVALS OP a-b, b-c, AND a-c IN EACH CLUTCH 

I n t e r v a l No. of Cases  
In Hours a-b b-c T o t a l a-c 

24 1 1 
32 3 3 
40 6 6 
48 31 44 75 
56 47 39 86 
64 12 23 35 
72 5 3. 8 1 
80 1 1 1 
88 2 2 5 
96 .8 

104 30 
112 1 1 21 
120 15 128 3 
136 3 
144 3 
152 
160 168 1 

109 109 218 91 

Table V I I shows the time i n t e r v a l s of l a y i n g between the 
i n d i v i d u a l eggs of a c l u t c h i n r e l a t i o n t o l e n g t h of a d u l t s , 
egg s i z e s , and l e n g t h of incubation i n three d i f f e r e n t s p e c i e s . 
In these members of the Laridae i t can be seen that egg-laying 
and i n c u b a t i o n take longer i n l a r g e r b i r d s w i t h l a r g e r eggs. 
Whether t h i s i s the case f o r a l l g u l l s p e c i e s , can only be 
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e s t a b l i s h e d by more knowledge about t h e i r b r e e d i n g b i o l o g y . 

TABLE VII 

A. AVERAGE TIME INTERVAL BETWEEN LAYING OP a- AND b-, 
b- AND c-, AND a- AND c- EGG IN A CLUTCH 

Average Time I n t e r v a l 

S p ecies a-b b-c a-c Source 
Larus 1+2.26 h r s . 1+1.81 h r s . 83.13 h r s . Y t r e b e r g , 
r i d i b u n d u s (53) (62) (1+6) I960 

Larus 1+5.1+2 h r s . k$*k^ hrs. 89.02 h r s . Y t r e b e r g , 
canus (59) (69) (i47) I960 

Larus 51+.83 h r s . 51+.90 h r s . 110.15 h r s . T h i s Paper 
glaucescens (109) (109) (91) 

B. AVERAGE LENGTH OP SPECIES 

Species Averaj ;e Length i n cm. Source 
Larus 
Larus 
Larus 

r i d i b u n d u s 
canus 
glaucescens 

36 
1+1 
6 1 

- 3 8 
- 1+6 
- 69 

Wltherby et a l . , 191+1 
Peterson, 1961 
Peterson, 1961 

C AVERAGE EGG SIZE OP SPECIES 

Species 
Average Egg S i z e 
Sample Number of 

i n mm. 
Eggs i n Brackets Source 

Larus r i d i b u n d u s Length: 
Breadth: 

51.1+0 
36 . 3 1 

(621+) Y t r e b e r g , 
1956 

Larus canus Length: 
Breadth: 

57.61+ 
1+1.83 (100) Wltherby 

et a l . , 191+1 

Larus glaucescens Length: 
Breadth: 

7 0 . 0 5 
1+9.8 ( 30) V e i t c h and 

Booth, 1951+ 

Length: 
Breadth: 

70.6 
1+8.8 ( U3) S c h u l t z , 

1951 

D. AVERAGE LENGTH OP INCUBATION 

Species Incubation p e r i o d i n Days Sample Source' 
Larus 

Larus 
Larus 

r i d i b u n d u s 

canus 
glaucescens 

22.8 
25.9 
26.9 

156 

56 
128 

Y t r e b e r g , 
1956 

Barth , 1 9 5 5 
T h i s Paper 
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D. C l u t c h S i z e 

The Glaucous-winged G u l l normally l a y s three eggs; not 

one u n d i s t u r b e d nest w i t h f o u r eggs was observed. The eggs 

v a r i e d i n s i z e , c o l o u r and shape, but the ones of the same 

c l u t c h u s u a l l y resembled each other i n these a s p e c t s . With 

regard to c l u t c h s i z e , the I 9 6 I sample was s m a l l (average c l u t c h 

s i z e : 2 . 7 4 ) A N ( 3 some replacements may have been i n c l u d e d among 

the i n i t i a l c l u t c h e s . The I 9 6 2 data are more accurate w i t h 

r e s p e c t t o d i s t i n g u i s h i n g between i n i t i a l and replacement s e t s , 

due to the mapping of the i n s p e c t e d a r e a . T h e r e f o r e only the 

1 9 6 2 data are used f o r the c a l c u l a t i o n of the c l u t c h s i z e . In 

1 9 6 2 , 479 p a i r s of g u l l s i n the "North E a s t " area produced 1386 

eggs ( o f which 135>1 i n i n i t i a l - 31 i n repeat - and 4 eggs i n 

p r o t r a c t e d l a y i n g ) . The i n i t i a l c l u t c h e s c o n s i s t e d o f : 

I n i t i a l C l u t c h Number of Mean C l u t c h 
S i z e Cases S i z e 

three 4 0 ! 

two 70 2 . 8 2 + . 0 2 

one 8 

Of 479 i n i t i a l c l u t c h e s s t a r t e d i n the "North E a s t " area 

i n 1 9 6 2 , 237 began b e f o r e June 3 w i t h a mean c l u t c h s i z e of 

2 . 9 0 + . 0 2 and another 2 4 1 , w i t h a mean c l u t c h s i z e of 2 . 7 4 ± 

. 0 3 were i n i t i a t e d from June 3 on. (Of one c l u t c h the egg-

l a y i n g date was unknown). The d i f f e r e n c e between the means of 

the c l u t c h s i z e i n the f i r s t and l a t t e r h a l f of the season was 

s t a t i s t i c a l l y I n s i g n i f i c a n t ( . 3 0 ) p ) . 2 0 ) . The lower mean 

c l u t c h s i z e i n the l a t t e r h a l f of the season was mainly due t o 

the l a r g e r number of c / 2 and c / l ( c l u t c h e s of two and one eggs) 
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c l u t c h e s l a i d i n t h a t p e r i o d . There were 19 c / 2 and 2 c / l 

i n i t i a l c l u t c h e s l a i d i n the f i r s t h a l f and 51 c/ 2 and 6 c / l 

c l u t c h e s i n the second h a l f of the l a y i n g season. The h i g h e r 

number of c/ 2 c l u t c h e s found i n the l a t t e r h a l f of the l a y i n g 

season may be p a r t l y due t o the h i g h e r percentage of young 

b i r d s b r e e d i n g l a t e . Not enough data are a v a i l a b l e on the 

c l u t c h s i z e of Glaucous-winged G u l l s b r e e d i n g f o r the f i r s t 

time. Coulson and White demonstrated t h a t K i t t i w a k e s b r e e d i n g 

f o r the f i r s t time bred much l a t e r than o l d e r ones (1958) and 

no female b r e e d i n g f o r the f i r s t time had been observed to l a y 

three eggs ( I 9 6 I ) . However, the d i f f e r e n c e i n c l u t c h s i z e i n 

the K i t t i w a k e s was not s o l e l y the r e s u l t of o l d e r b i r d s breed­

i n g e a r l i e r , but the c l u t c h s i z e was a l s o i n f l u e n c e d by the 

time of l a y i n g . Coulson and White ( I 9 6 I ) a l s o found t h a t an­

other unknown f a c t o r or f a c t o r s (which may have a g e n e t i c 

b a s i s ) o p e r a t e ( s ) t o cause c e r t a i n i n d i v i d u a l s t o l a y a 

c o n s i s t e n t l y l a r g e r or s m a l l e r c l u t c h than might be expected 

by chance. 

Comparison of the mean c l u t c h and average t e r r i t o r y s i z e 

between 213 p a i r s of g u l l s on meadows and E (mean c l u t c h : 

2 . 8 6 ; average t e r r i t o r y : 20 m 2) and ll\h p a i r s of g u l l s on 

meadows and A (mean c l u t c h : 2 . 8 0 ; average t e r r i t o r y : 

11.5 m 2) d i d not show a s i g n i f i c a n t d i f f e r e n c e (,Qoy p)> .70) 

at the p r e v a i l i n g d e n s i t i e s In egg p r o d u c t i o n . 

There i s evidence f o r Larus argentatus and Larus fuscus 

(Paludan, 1951) and Larus r i d i b u n d u s (Weidmann, 1956) t h a t l o s s 

of eggs as they are l a i d causes p r o t r a c t e d l a y i n g , i . e . , the 
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b i r d s are indeterminate l a y e r s . Two cases w i t h s e v e r a l 

r e c o r d s on p r o t r a c t e d l a y i n g i n the Glaucous-winged G u l l s show­

ed t h a t the e g g - l a y i n g i n t e r v a l between the t h i r d and f o u r t h 

egg l a i d was s i m i l a r t o the i n t e r v a l between eggs i n undisturbed 

c l u t c h e s . The records a r e : 

Nest Mo. 2U3 

May 26 o500 1 egg 
May 26 2000 egg gone (eaten by crows) 
May 28 o500 1 egg 
May 30 1200 2 eggs 
May 30 2000 1 egg (1 egg eaten by crows) 
June 1 2000 2 eggs 

Nest No. 777 

May 28 1200 1 egg 
May 29 1200 egg pecked 
May 29 2000 egg gone 
June 1 oi|00 1 egg 
June 3 2000 2 eggs 
June 6 oi|00 3 eggs 

Loss of the e n t i r e c l u t c h a f t e r s u f f i c i e n t b r ooding t o 

suppress the f o u r t h f o l l i c l e r e s u l t s i n a replacement c l u t c h , 

i n L. argentatus and fuscus i n 11 - 12 days (Paludan, 1951); 

i n L. r i d i b u n d u s i n about the same p e r i o d (Weidmann, 1956) . 

In 1961, three records were obtained on colour-banded Glaucous-

winged G u l l p a i r s , when they l o s t t h e i r c l u t c h e s due t o crow 

p r e d a t i o n a f t e r t r a p p i n g . The egg s h e l l s remained f o r s e v e r a l 

days i n the n e s t . Records f o r the i n t e r v a l between l o s s of 

the i n i t i a l c l u t c h of three and the appearance of the f i r s t 

egg of the replacement c l u t c h of these three p a i r s are 13* 15 

and 16 days. Probably the b i r d s were d i s t u r b e d due to t r a p p i n g , 

because from 1962, there are s i x records of an 11- and f i v e of 

a 12-day i n t e r v a l between l o s s of the i n i t i a l c l u t c h and the 

J 
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appearance of the replacement c l u t c h . In the l a t t e r case, the 

b i r d s were not banded, but the replacement c l u t c h e s were found 

c l o s e or at the same spots as the i n i t i a l c l u t c h e s . Replace­

ment c l u t c h e s were a l s o found a f t e r c h i c k s of the o r i g i n a l 

c l u t c h were l o s t . 

A l l replacement c l u t c h e s i n 1961, a f t e r June 26, were 

found i n meadow C. Although t r a p p i n g of the l a s t b i r d occurred 

on June 26 on t h i s meadow, the g u l l s were extremely f e a r f u l due 

t o past experience and the constant alarm of crows, which were 

numerous t h e r e . Prom the p o i n t of view of p o p u l a t i o n dynamics, 

replacement seems to be on l y important when l a r g e d i s t u r b a n c e s 

occur. The i n c i d e n c e of numerous replacements o c c u r r i n g a f t e r 

a snowstorm i n the H e r r i n g G u l l i s well-known from Paludari's 

( 1 9 5 D study. 
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E. Share of Sexes i n Brooding 
Broodiness i n the empty nest could be observed i n some 

cases many days before the f i r s t egg was l a i d . P a i r B and p a i r 
Bandie i n Table V I I I are examples of t h i s . 

TABLE.VIII 
TIME SPENT BY PAIR B AND PAIR BANDIE ON NEST DURING OBSERVATION 

PERIOD BEFORE THE FIRST EGG WAS LAID 
PAIR B: 

Time of Observation Time on Nest i n Minutes 
Date Period No. of Minutes T o t a l tf $ 

8/6/62 o61|5-o9l5 150 39 28 11 

13/6/62 0630-0915 165 4 1 3 

18/6/62 o6l5-o840 1J+5 .5- .5 0 

22/6/62 F i r s t egg l a i d 

PAIR BANDIE: 
Time of Observation Time on Nest i n Minutes 

Date Period No. of Minutes T o t a l tf $ 
2/6/62 o730-o930 120 25 0 25 

8/6/62 0550-0630 l\0 30 29 1 

10/6/62 o645-o845 120 79 79 0 

12/6/62 F i r s t egg l a i d 
The female of p a i r Bandie, was a banded four year-old and 

i t i s u n l i k e l y that she had bred before (she was not present on 
meadow C the preceding year and her plumage seemed to i n d i c a t e 
recent maturation). A f t e r t h e e ggs were l a i d she took an even 
share i n the observed i n c u b a t i o n (see brooding t a b l e s i n the 
Appendix). More pronounced brooding s t a r t s on the day the 
f i r s t egg-is l a i d and i t increases i n frequency t i l l the c l u t c h 
has been completed, as can be observed from the brooding t a b l e s 
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i n the appendix. The share of the sexes i n incu b a t i o n i s 
in d i c a t e d i n Table IX. There i s much v a r i a t i o n i n the share 
taken by the i n d i v i d u a l p a i r s , but from the average brooding 
times i t can be observed that the sexes share e q u a l l y i n d i u r ­
n a l i n c u b a t i o n . (For time of day see brooding t a b l e s i n the 
Appendix). Ytreberg (1956) found s i m i l a r r e s u l t s i n the Black-
headed G u l l s , but h i s data do not show the extreme d i f f e r e n c e s 
i n the amount of incu b a t i o n done by the i n d i v i d u a l s * of a p a i r . 

TABLE IX 
ANALYSIS OF BROODING TABLES (SEE BROODING TABLES, APPENDIX) 

Nest 
No. 

Observation 
Period i n Incubation Times i n Minutes Per Cent Nest 

No. Minutes T o t a l 0" 2 
Wide 1775 1607 1162 1+1+5 72.3 27.7 

1+7 1+122 1+020 2168 1852 53 .9 1+6.1 

19 3762 3666 mi 2219 39.5 6 0 . 5 

S o r i e 3575 3527 1600 1927 1+5.1+ 51+.6 

3k 11+85 11+1+1+ 777 667 5 3 . 8 1+6.2 

D 161+7 1611 763 81+8 1+7.1+ 52.6 

A 3582 31+1+7 838 2609 21+.3 75.7 

Reddie 3290 3011 2530 1+81 8^.0 16 .0 

M 2905 2883 1081 1802 37.5 62 .5 

Bandie 1955 1932 981 951 5 0 . 8 1+9.2 

F 2290 2137 986 1151 1+6.1 53 .9 

H 2030 1757 398 1359 22.7 77.3 

T o t a l 321+18 310l[2 11+731 I 6 3 H 1+7.5 52 .5 

Although one of the sexes may be 
c e r t a i n aspect i n the breeding c y c l e , 
Glaucous-winged G u l l that e i t h e r male 

dominant r e s p e c t i n g a 
there i s no r u l e f o r the 
or female plays a dominant 



r o l e i n a l l the b r e e d i n g a c t i v i t i e s . I t i s u s u a l l y the male 

who e s t a b l i s h e s the t e r r i t o r y and which o f t e n i s the most 

ag g r e s s i v e d u r i n g the pre-egg stage, but e i t h e r sex may defend 

the t e r r i t o r y , i n i t i a t e n e s t - b u i l d i n g and take a major share 

i n i n c u b a t i o n . 

P. Brooding I n t e n s i t y and Nest R e l i e f Behaviour 

Brooding on the empty nest i s very s u p e r f i c i a l ; t h i s can 

be observed i n p a i r B below: o6i|5-o9l5 — June 8 , 1962 

(22/6/62 - F i r s t egg l a i d ) 

Observation on P a i r B 

o61+5 
o650 
o655 
o657 
0706 
o720 

o726 
o730 

o7l+0 

o7l+2 
o756 
o758 
0800 

<j> on n e s t . 
& gives mew c a l l , <j> gets o f f . 
<j> on a g a i n . 
0 o f f . 

goes on n e s t , 
g mews and goes t o ne s t ; she head t o s s e s , cT gets 
o f f n e s t , d* head tos s e s and c o p u l a t i o n f o l l o w s , 
d* on n e s t . 
d* stands up f o r s e v e r a l seconds due t o the 
a c t i v i t y of the neighbours. 
cT o f f n e s t , p u l l s g r a s s , d i r e c t e d t o neighbouring 
male, p goes on n e s t . 
2 o f f . 
<j> on. 
0 o f f . 
0 1 u t t e r s mew c a l l , while going t o nest, but he 
does not go on. 
Q goes t o nes t , mews and d e p o s i t s nest m a t e r i a l , 
but she does not go on. 
<j> and 6* p r e s e n t . 

o8l5: 
o9l5 
Brooding i s s t i l l l i a b l e t o be i n t e r r u p t e d f r e q u e n t l y a f t e r 

the f i r s t egg i s l a i d , but the i n t e n s i t y comes c l o s e t o maxi­

mum value a f t e r the c l u t c h has been completed. To assess brood­

i n g i n t e n s i t y one has to observe the b i r d s i n both undisturbed 

and d i s t u r b e d c i r c u m s t a n c e s . When the c l u t c h has not, or has 

j u s t been completed, and the b i r d on the nest comes i n t o a 
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y 

c o n f l i c t s i t u a t i o n , eg., when a neighbour or s t r a n g e r comes 

c l o s e t o the nest s i t e , the urge f o r agg r e s s i v e behaviour i s 

o f t e n s t r o n g e r than the brooding urge. L a t e r In advanced i n c u ­

b a t i o n , more p r o v o c a t i o n or d i s t u r b a n c e i s needed t o d i s l o d g e 

the b i r d from the n e s t . 

The s t r e n g t h of the brooding urge a l s o depends on how f a r 

the b i r d has advanced In the s h i f t . At the end of a s h i f t , 

l e s s p r o v o c a t i o n i s needed f o r g e t t i n g o f f the n e s t . The brood­

i n g urge a l s o v a r i e s much from one i n d i v i d u a l t o the next. Even 

when d i f f e r e n t b i r d s are advanced t o ap p r o x i m a t e l y the same 

extent i n i n c u b a t i o n , c e r t a i n types of alarm may cause one t o 

f l y from the nest, while another one may s t a y on or j u s t stand 

up f o r a few seconds. The main alarms among the g u l l s were 

due t o fre q u e n t appearances of Bald E a g l e s , ( H a l i a e e t u s  

l e u c o c e p h a l u s ) and crow alarms. The l a t t e r i n t u r n were o f t e n 

the r e s u l t o f human a c t i v i t y on the i s l a n d . These alarms were 

good i n d i c a t o r s of the brooding i n t e n s i t y . The ones which had 

s t a r t e d steady i n c u b a t i o n proved t o be l e a s t d i s t u r b e d by I t . 

Although females are g e n e r a l l y more f e a r f u l i n t e r r i t o r i a l 

c l a s h e s , i n some cases when there were s e v e r a l alarms d u r i n g 

the o b s e r v a t i o n p e r i o d , the female would s t a y on d u r i n g an 

alarm, while her p a r t n e r would leave the nest i n a succeeding 

one. 

Some of the frequent i n c u b a t i o n s h i f t s d u r i n g the observa­

t i o n p e r i o d s were due to these alarms, when the b i r d which 

happened t o brood a t the time would leave the ne s t , while I t s 

p a r t n e r would make use of the occasion to get on. The females 
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often had a chance to go on the nest when t h e i r mate's aro u s a l 
over the i n t r u s i o n of a neighbour or stranger became stronger 
than the brooding urge. 

The b i r d s showed d i f f e r e n t types of behaviour at nest r e ­
l i e f . A male may give the mew c a l l at a c e r t a i n distance from 
the nest, the female would respond to i t by l e a v i n g the nest 
and, while head-tossing she would approach the male. The male 
In turn may (or may not) feed her (or c o p u l a t i o n could f o l l o w 
when the c l u t c h was not complete) and he would go on the n e s t , 

A g u l l (male or female) may go to i t s partner on the nest 
while mew-calling and a l s o may deposit nest m a t e r i a l , while 
the b i r d on the nest would (or would not) choke i n response 
and the a r r i v i n g b i r d may be l e t on. An i n c u b a t i n g b i r d may 
leave the nest without c a l l i n g and walk away from i t , while 
i t s p artner would go on the nest a l s o w i t h o u t • c a l l i n g , or w i t h 
the mew c a l l . There are s e v e r a l other v a r i a t i o n s of nest r e ­
l i e f , but they d i d not seem to d i f f e r very much from the three 
types mentioned above. 

The v a r i a t i o n s i n nest r e l i e f are mainly due to the degree 
of brooding i n t e n s i t y . For i n s t a n c e , when a b i r d gets o f f the 
nest and walks away without c a l l i n g , t h i s i s due t o a low 
brooding i n t e n s i t y caused by a long s h i f t . In other instances 
a b i r d may walk s e v e r a l times to the nest s i t e and the partner 
might not want to leave. Sometimes for c e was used to push the 
p a r t n e r from the nest. 

Incubation continues unabated during hatching and even 
when the c h i c k s are present, brooding w i l l continue f o r the 
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f i r s t few days, but i t reduces r a p i d l y , At the a r r i v a l of 
the c h i c k s , the parents show more excitement than during i n c u ­
b a t i o n . The frequency of long c a l l s increases and parents are 
more aggressive when chasing crows, j u v e n i l e or adult g u l l s 
from the t e r r i t o r y . 
G. Nest-moving Experiment 

In the "North East" area, nests w i t h i n one meter of one 
another were observed on the meadows. L i t t l e was known about 
the distance and means necessary f o r peace f u l coexistence f o r 
these' c l o s e neighbours. In 1962, an experiment was set up f o r 
two p a i r s , p a i r D and p a i r 3l+, which had nests three meters 
apart i n f r o n t of the b l i n d on meadow C. Over a three day 
period the nests were moved so that they were approximately 
75 cm. apart on June 18 (The clutches of p a i r 3l+ and p a i r D 
had been completed r e s p e c t i v e l y on June 1 and June 8), At 
that distance the boundary clashes between the two p a i r s be­
came as frequent as during the t e r r i t o r y establishment i n the 
pre-egg stage. There were no boundary clashes as long as both 
6*0" or 6* 31+ and 2 D were i n c u b a t i n g , but when the b e l l i g e r e n t 
6* 3l+ was present and did not incubate, t r o u b l e arose. Within 
the next three days the nests were moved and on June 21, the 
nest edges were approximately 50 cm. apart. Because of the 
st a t e of excitement i n the boundary clashes at t h i s distance 
6* D and <j> D d e l i v e r e d pecks at each other. On June 2I4, the 
nests were 1+5 cm. apart, again there were no boundary clashes 
when both 6\?, or 6* 31+ and o D were on the nest. On the eve 
of June 25 , the nests were placed 35-1+0 cm. from one another 
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and t h i s proved to be too close as can be seen from f i e l d 
notes on June 2 6 : 

0630 - o930 -- June 26, 1962 

One egg had r o l l e d halfway between the two nests, since 
I had placed them on June 25 , 35-40 crru apart. The egg 
probably r o l l e d out of nest 34 during a f i g h t . 

0630: At my a r r i v a l i n the b l i n d , the g u l l s depart and when 
they r e t u r n w i t h i n 40 seconds, both cf 34 an<3 cf D go 
on the nest. At f i r s t 6*34 i s s i t t i n g p erpendicular 
i n respect to the p o s i t i o n of cf D on the nest (cf 34 
has one eye almost closed and i s s q u i n t i n g i t , prob­
ably as a r e s u l t of a recent f i g h t ) . 

0632: 8 34 turns and faces cf D (the t i p s of t h e i r b i l l s are -
about 20 cm. apart i n normal s i t t i n g p o s i t i o n ) , cf 34 
jabs at cf D on the nest, cr D and o_ 34 a r e present as 
w e l l and the p a i r s choke. 0* D grasps the neck of h i s 
mate i n the excitement. <j> D pecks back at her mate. 

0636: cf D reaches f o r no. 34 egg, which i s halfway between 
nes t s , but does not dare to go a l l the way. 

o637: Quiet. 
0648: p 34 chases i n t r u d e r away from t e r r i t o r y , both cf 34 

and cf D give long c a l l on nest and choke f a i n t l y a f t e r ­
ward. 

b652: jj> 34 deposits nest m a t e r i a l while mewing. P a i r 34 
chokes. 

o709: cfcf jab at each other. 
o712: $ D deposits nest m a t e r i a l , pecks gently at neck of 

cf D, cf D head tosse s . 
o717: 9 34 deposits nest m a t e r i a l ( 2 x ) , p a i r 34 choke, so 

does cf D. 6*cT jab at each other. 
o719: Quiet. 
o722: 0*0* jab. 
o724: <j> 34 deposits nest m a t e r i a l ( 2 x ) . P a i r 34 chokes, cf 34 

stands and p u l l s grass, c? D p u l l s grass. Long c a l l s by 
both p a i r s , cf 34 grasps p D by her b i l l and p u l l s her. 
cf D grasps then the b i l l s ^ o f cr 34 a n d <j> D i n a t r i a n g u l a r 
h o l d . They re l e a s e - long c a l l s and p u l l i n g grass a l ­
t e r n a t e l y , p D goes on nest. o* cf p u l l grass and give 
long c a l l s a l t e r n a t e l y . 
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o730: g 3k goes on nest. Choking, grass p u l l i n g , long c a l l s 
by a l l f o u r . 

o735>J & 3k stands behind o. 3k, which i s on nest and reaches 
over her, while jabbing at cT D. o. 3^ gets up. <f D 
grasps &3k*3 b i l l and drags him over the 3k nest. 
One 3k ©gg i s a l s o dragged out of the nest and r o l l s 
down slo p e . While 6* o" are f i g h t i n g at a distance from 
the n e s t s , the o, <j> t r y t o go on the ne s t s . <j> 3k t r i e s 
t o s e t t l e on the egg, which i s halfway between the 
nest s , but doing so the <j> o. touch and grasp each other 
by the b i l l s . I t i s a double f i g h t . The nest of p a i r 
3k i s destroyed. One egg of nest D i s dragged one 
t h i r d of the way to nest 3k during the s t r u g g l e between 
the <j> 2* 

o7ij0: Since i t seems that the experiment has reached the 
l i m i t , the eggs are placed back i n the nes t s , the 
l a t t e r are moved approximately one meter apart. The 
cT cT go on the nest, as soon as t h i s i s done, and peace 
dominates t i l l o930, the end of the observation p e r i o d . 

Prom the above one can observe that the minimal d i s t a n c e 
f o r c o e x i s t i n g i n cubation i n these two neighbouring nests was 
approximately 1+0 cm. The b i l l s of the males could touch at 
t h i s d i s t a n c e when they stretched t h e i r necks while being on 
the nest. When the nests were f u r t h e r than b,5> cm. apart and 
the males were i n c u b a t i n g at the same time, there d i d not 
seem t o be much t r o u b l e . I t a l s o depends on the degree of 
aggressiveness of the I n d i v i d u a l s of two close neighbouring 
n e s t s , f o r i n c u b a t i o n to be s u c c e s s f u l . 

A few days a f t e r h atching, the two p a i r s w i t h t h e i r 
c h i c k s were back at t h e i r o r i g i n a l nest s i t e s (three meters 
a p a r t ) . This i n d i c a t e s that more space i s needed when there 
are c h i c k s , than d u r i n g i n c u b a t i o n , due to the m o b i l i t y of 
the l a t t e r and the h a b i t of adult s to a t t a c k strange c h i c k s . 
H. Hatching and E f f e c t i v e n e s s of Incubation 

The time i n t e r v a l from the appearance of the f i r s t crack 
t o the emergence of the c h i c k i s c a l l e d the breaking period 



46 
i 

of the egg. In Table X the breaking periods f o r the a-, b-, 
and c- eggs are shown. The average breaking period i s almost 
the same f o r the a-, b- and c- eggs. 

TABLE X 
BREAKING PERIOD OP a-, b- AND c- EGGS IN 1961 

Period i n Number of Eggs  
Days a b c T o t a l 

1 1 1 2 
2 4 7 h 15 
3 ih 16 15 45 
4 '.. 7 9 5 21 
5 1 2 3 6 

T o t a l 26 35 28 89 
Mean 3.19 3.11 3.18 3.16 

Hatching takes time and the process can be f o l l o w e d . 
I t does not happen as r a p i d l y as the l a y i n g of an egg and 
when knowing the breaking p e r i o d , the occurrence can approxi­
mately be estimated i n case the hatching was not observed. 
The dates of hatching can be observed i n Table X I . The i n c u ­
b a t i o n period i s c a l c u l a t e d from the l a y i n g of the l a s t egg 
t i l l the hatching of that egg. These data show the average 
Incubation period to be 26.9 + .077 days. 
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TABLE XI 

HATCHING OP CHICKS CORRELATED WITH TIME OP LAYING OF THE c-
EGG OP THE CLUTCH 

Days A f t e r Number of Cases 
c- Egg 
L a i d A 

Young 
B C 

22 2 

23 11 1 

21+ 21 11+ 

25 37 36 6 

26 21+ 51+ 33 

27 10 19 61+ 

28 3 6 21 

29 3 
30 1 

T o t a l 108 130 128 
Average Days 25.0 25.7 26.9 

A l t h o u g h the average time i n t e r v a l between l a y i n g of the 

a- and c- egg i s s l i g h t l y more than 1+.5 days, the average h a t c h ­

i n g i n t e r v a l i s 1.9 days. Prom Table XI i t can be deduced t h a t 

the " f u l l e f f e c t i v e n e s s " of i n c u b a t i o n i s reached only a f t e r 

the c- egg has been l a i d (The term " f u l l e f f e c t i v e n e s s " i s used 

t o denote the a p p l i c a t i o n of the d e f i n i t i v e brood-patch 

temperature t o the e g g s ) . Only 31$ and 53% of I t s f u l l value 

are obtained a f t e r r e s p e c t i v e l y the a- and b- egg are l a i d , 

which r e s u l t s i n synchronous h a t c h i n g . Prom the brooding 

t a b l e s i n the Appendix i t can be seen t h a t a f t e r the l a y i n g of 

the b- egg and b e f o r e p r o d u c t i o n of the c- egg, the g u l l s i n c u ­

bate 92% of the d i u r n a l o b s e r v a t i o n p e r i o d s . Working out 
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Y t r e b e r g ' s data (1956, i 9 6 0 ) , I found h i s r e s u l t s corresponded 

t o my f i g u r e s . In the Black-headed G u l l only 28% and $2% of 

the f u l l i n c u b a t i o n e f f e c t i v e n e s s i s obtained a f t e r the a- and 

b- egg are r e s p e c t i v e l y l a i d . The Black-headed G u l l s s i t f o r 

95% of the d i u r n a l o b s e r v a t i o n p e r i o d s on the c l u t c h a f t e r the 

l a y i n g of the b- egg and before the c- egg i s produced. The 

d i s c r e p a n c y between the % a t t e n t i v e n e s s d u r i n g d i u r n a l i n c u b a ­

t i o n and % of i n c u b a t i o n e f f e c t i v e n e s s a f t e r the b- egg has 

been l a i d and before the c- egg i s produced i s l a r g e i n the 

Glaucous-winged and Black-headed G u l l ( R e s p e c t i v e l y : 92% -

53% and 95% - 52%). T h i s must be mainly due to a l a g i n the 

c a p a b i l i t y t o warm the eggs s u f f i c i e n t l y i n the l a y i n g p e r i o d . 

That the eggs are not warmed a p p r e c i a b l y when the b i r d s i t s 

d u r i n g l a y i n g , may be due to i n s u f f i c i e n t development of the 

brood-patches and/or t o a f a i l u r e to b r i n g the three brood-

patches i n c l o s e c o n t a c t w i t h the eggs. Ryyes (1943) and 

Swanberg (1950) found t h a t a number of b i r d s have been found 

t o s i t on the eggs d u r i n g the l a y i n g p e r i o d , without warming 

them t o the touch. That i n Black-headed G u l l s the brood-patch 

temperature i s not c o n t i n u o u s l y a p p l i e d t o the eggs u n t i l the 

c l u t c h i s complete, was shown by Beer ( 1962) , by r e c o r d i n g the 

% of eggs warm t o the touch on s u c c e s s i v e days. E l l i o t and 

Moreau (1947) f o r the H e r r i n g G u l l , B a r t h (1955) f o r the Common 

G u l l , H o l s t e i n (1944) f o r the Goshawk and Baldwin and Kendeigh 

(1932) f o r the House Wren have given evidence of a s i m i l a r /' 

p a t t e r n i n these s p e c i e s . Beer (I.e.) a l s o measured brood-

patches and found the area t o i n c r e a s e from the 2- egg to the 
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3- egg st a g e . I t seems t h e r e f o r e that the i n c r e a s i n g e f f e c t ­

i v e n e s s of i n c u b a t i o n i s due t o more r e g u l a r brooding, which 

i n t u r n forms the e x t e r n a l t a c t i l e s timulus f o r the develop­

ment of the cutaneous and subcutaneous t i s s u e of the brood-

patches when these come i n t o c o n t a c t ' w i t h the eggs. 

Paludan (1951) showed i n the H e r r i n g G u l l , that i n c u b a t i o n 

e f f e c t i v e n e s s i s not d i r e c t l y due t o changes i n the o v a r i e s , 

s i n c e i t was p o s s i b l e t o produce e f f e c t i v e i n c u b a t i o n p r i o r t o 

e g g - l a y i n g . 

Paludan a l s o c a r r i e d out an e g g - s h i f t i n g experiment on 

Larus argentatus and Larus fuscus and came to the c o n c l u s i o n 

t h a t the e f f e c t i v e n e s s of i n c u b a t i o n immediately f o l l o w i n g 

completion of the c l u t c h cannot d i f f e r markedly from that o f 

the remainder of the i n c u b a t i o n p e r i o d . B a r t h (1955) showed 

i n Larus canus t h a t d e f i n i t i v e i n c u b a t i o n temperatures were 

reached by the end of e g g - l a y i n g or s h o r t l y t h e r e a f t e r . 

At what time i n c u b a t i o n reaches i t s f u l l extent a f t e r the 

c- egg has been l a i d i n the Glaucous-winged G u l l , i s not known 

(Thermocouples were not a v a i l a b l e i n 1962) but i t presumably 

does not d i f f e r much from Larus canus, Larus argentatus and 

Laru3 f u s c u s . The l e n g t h of i n c u b a t i o n i n the g u l l s seems 

t h e r e f o r e t o be s i m i l a r t o the p e r i o d of f u l l i n c u b a t i o n 

e f f e c t i v e n e s s . 

Table X I I shows that the eggs normally hatched i n the 

same sequence as they were l a i d . Prom 1962, two cases are 

known of the b- egg h a t c h i n g before the a- egg, probably due 

t o the f a c t t h at i n c u b a t i o n was not very e f f e c t i v e b e f o r e the 
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b- egg was l a i d . The l e t t e r s A, B and C i n Table X I I i n d i ­

cate the chicks hatched from respec t ive ly the a- , b - , and 

c- eggs. 

TABLE X I I 

HATCHING PATTERN FOR 1+2 CLUTCHES IN 1961 

Days Before Hatching of C Young Number 
of Cases 3 2 1 0 
Number 

of Cases 
A . - B - c 1 

A - B c 2 

bO A B - c 5 
c 
o AB mm c 1 

u o A B c lk 
bO c 

*H 
AB - c 2 

Xi 
o AB c 12 

-P 
Cfl « A BC 3 

ABC 2 
To ta l k* 

I d o n 
H 

O O 
• H 

co SH 
CO CD 
CO PH 
C 
CD bO 
> c 

-P t>> 
O 00 
CD J 

<VH (D W .3 -p 
bO 
c c 
iH tH 
CO cd c 
CD O 

O 4J 
<D CO 

I . Resistance of Embryos 

From Baldwin and Kendeigh's (1932) work on the House 

Wren, Matthews (I95I4) study on the Manx Shearwater and Roman­

o f f ' s (i960) chicken data i t appears that so long as proper 

incubation has not set i n ( i . e . , the embryo has not been 

brought up to a cer ta in temperature) eggs can withstand pro­

longed periods of heating and c h i l l i n g ; and that periods of 

extreme cold can be survived. 

In 1961, several incidents happened, which gave the 

impression that i t was more v i t a l to cover the eggs during the 

hot part of the day, than at any other time, and also that ab-
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sence from the eggs f o r c e r t a i n p e r i o d s d u r i n g the n i g h t d i d 

not seem t o i n f l u e n c e the embryonic development t o great 

e x t e n t . In 1 9 6 2 , i n i t i a l experiments were s e t up t o t e s t the 

r e s i s t a n c e of embryos t o n o c t u r n a l temperatures a f t e r c l u t c h 

completion of r e s p e c t i v e l y one and two weeks. Twenty d i f f e r ­

ent nests were covered w i t h screened wooden frames, 15 cm. 

hi g h , which kept the parents from i n c u b a t i n g the eggs and at 

the same time the nests were s u s c e p t i b l e t o d i r e c t a i r 

temperatures. Ten nests were covered f o r three 8-hour p e r i o d s 

d u r i n g the n i g h t at l e a s t one week a f t e r completion of the 

c l u t c h , and the same was repeated f o r ten other nests which 

were covered f o r one 8-hour p e r i o d d u r i n g the n i g h t at l e a s t 

two weeks a f t e r c l u t c h completion. The r e s u l t s i n d i c a t e d i n 

Tables X I I I and XIV show no adverse e f f e c t on the average 

h a t c h i n g and f l e d g i n g r a t e (The average h a t c h i n g and f l e d g i n g 

r a t e i n the "North E a s t " area i n 1962 were r e s p e c t i v e l y 83% 

and 1.7 p e r / p a i r ) . Moreover the l e n g t h of i n c u b a t i o n does not 

seem t o d e v i a t e much from the normal ( 2 6 . 9 days) as can be 

seen from Tables X I I I and XIV. (The exact d e v i a t i o n could not 

be c a l c u l a t e d s i n c e the checking at the time of h a t c h i n g was 

spaced s e v e r a l days a p a r t ) . 



52 

TABLE X I I I 
EMBRYONIC RESISTANCE TO NOCTURNAL TEMPERATURES 

COVERING OP TEN NESTS, EACH NIGHT PROM 20l|0 TO oi|i|0 ON JUNE 11, 
12 AND 13 (TO ol+l+O ON JUNE l i t ) IN 1962. 

AIR TEMPERATURES: AVERAGE TEMPERATURE 201+0: 11.7°C, AVERAGE 
TEMPERATURE ol+l+O: 11.1°C AND AVERAGE MINIMUM TEMPERATURE: 9.1+°C 

Nest 
No. 

C l u t c h 
S t a r t e d 

C l u t c h 
Completed 

C l u t c h 
S i z e 

Information 
on Day of 
Hatching 

No. No. 
Hatched Fledged 

785 May 31 June 2 

21+0 May 30 June 1+ 

161 May 29 June 3 
169 May 28 June 2 

167 May 30 June 3 

157 May 30 June 1+ 

153 May 26 May 31 

236 May 30 June 3 
217 May 30 June 2 

186 May 30 June 1+ 

June 30 
A c h i c k 

2 B addled 
June 30 
2 chicks 
C shows b i l l 

3 through s h e l l 
June 30 
2 chicks 

3 A addled 
June 30 

3 3 c h i c k 3 
June 30 
2 chicks 
C shows b i l l 

3 through s h e l l 
June 30 
A addled 
B c h i c k 

3 C pipped 
June 27 
A c h i c k 
B shows b i l l 

2 through s h e l l 
June 30 
C shows b i l l 

3 through s h e l l 
J u l y 1 

2 2 c h i c k s 
June 30 
A and B show 
b i l l through 

3 s h e l l - C pipped 

2 
1 

3 

2 

TOTAL 27 
1*9% 

17 
HATCHING RATE 
PLEDGING RATE 1.7 per 

p a i r 
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TABLE XIV 

EMBRYONIC RESISTANCE TO NOCTURNAL TEMPERATURES 
COVERING OP TEN NESTS PROM 201+0 ON JUNE 25 TO okkO ON JUNE 26. 

AIR TEMPERATURES: TEMPERATURE 201+0: 17.8°C, TEMPERATURE 0I4I4O: 
12.2°C AND MINIMUM TEMPERATURE: 9.2°C 

Information 
Nest 
No. 

C l u t c h 
S t a r t e d 

C l u t c h 
Completed 

C l u t c h 
S i z e 

on Days of No. 
Hatching Hatched 

No. 
Pledged 

170 June 6 June 10 3 

J u l y 9 
A addled 
2 Chicks 2 2 

165 June 5 June 9 3 

J u l y 1| 
2 c h i c k s 
C shows b i l l 
through s h e l l 3 0 

238 June 6 June 11 3 

J u l y 9 
A died i n hatching 
B c h i c k 
C shows b i l l 2 1 

221 June 7 June 10 3 
J u l y 9 
3 chicks 3 3 

210 June 5 June 9 3 

J u l y k 
A and B show 

b i l l 
C pipped 3 2 

22k June 6 June 10 3 
J u l y 9 
3 chicks 3 3 

154 June k June 9 3 

J u l y k 
A c h i c k 
B shows b i l l 3 2 

166 June 8 June 12 3 
J u l y 10 
3 chicks 3 3 

188 June 6 June 11 3 
J u l y k 
A and B pipped 3 2 

171 June 5 June 10 3 

J u l y 9 
A addled 
2 chicks 2 1 

TOTAL 30 27 19 
HATCHING RATE 90% 
PLEDGING RATE 1.9 per 

p a i r 



When l i f t i n g the screened frames a f t e r f o u r n o c t u r n a l 8-

hour c o v e r i n g s o f f the n e s t s , more than h a l f of the frames 

were found p a r t l y covered by grass and straw. T h i s i n d i c a t e s 

t h a t nest b u i l d i n g can be a c t i v e d u r i n g the n i g h t d u r i n g the 

i n c u b a t i o n p e r i o d . 

Summary of the Egg Stage 

1. The b u l k of e g g - l a y i n g i n 1961 and 1962 occurred i n 

the l a s t week of May and f i r s t two weeks of June. 

Marked females l a i d at about the same date each y e a r . 

2. No support was found f o r the F r a s e r D a r l i n g E f f e c t 

t h a t there i a a g r e a t e r s y n c h r o n i s a t i o n of b r e e d i n g 

at g r e a t e r d e n s i t i e s . 

3. E g g - l a y i n g i s uniform throughout a 2k hour p e r i o d . 

The mean e g g - l a y i n g i n t e r v a l i s 5b,. 86 + .63 hours. 

k» For three members of the L a r i d a e , e g g - l a y i n g and 

i n c u b a t i o n take l o n g e r i n l a r g e r b i r d s w i t h l a r g e r 

eggs, 

5. The mean c l u t c h s i z e f o r i|79 i n i t i a l c l u t c h e s i n 1962 

was 2.82 ± ,02. The d i f f e r e n c e between the means of 

the c l u t c h s i z e i n the f i r s t and second h a l f of the 

l a y i n g season was s t a t i s t i c a l l y i n s i g n i f i c a n t . More 

c l u t c h e s w i t h two eggs were s t a r t e d i n the second 

than i n the f i r s t h a l f of the l a y i n g season. No 

e f f e c t of d e n s i t y on egg p r o d u c t i o n was observed. 

6. Repeat l a y i n g occurs 11 t o 12 days a f t e r the i n i t i a l 

c l u t c h has been d e s t r o y e d . 

7. The share of the sexes i n i n c u b a t i o n v a r i e s from one 
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p a i r t o another, but the o v e r a l l e f f e c t i s a r a t h e r 
equal share. 

8. The s t r e n g t h of the brooding urge depends on the 
l e n g t h of the incubation s h i f t , how f a r the b i r d i s 
advanced i n the i n c u b a t i o n p e r i o d and v a r i e s i n the 
i n d i v i d u a l b i r d s . V a r i a t i o n s i n nest r e l i e f are 
r e l a t e d to the degree of brooding i n t e n s i t y . 

9. In c l o s e neighbouring p a i r s , the degree of aggressive­
ness of the i n d i v i d u a l s and the distance between t h e i r 
nests are f a c t o r s which determine i f c o e x i s t i n g i n c u ­
b a t i o n can be s u c c e s s f u l . 

10. The incubation period i s 26.9 + .077 days. 
11. The discrepancy between the percentage a t t e n t i v e n e s s 

during d i u r n a l incubation (92% a f t e r the b- egg had 
been l a i d ) and the percentage of incubation e f f e c t i v e ­
ness i s l a r g e i n the egg l a y i n g p e r i o d . Thirty-one 
and 53 percent of the f u l l e f f e c t i v e n e s s of incubation 
are obtained a f t e r , r e s p e c t i v e l y , the a- and b- egg 
are l a i d , which r e s u l t s i n synchronous hatching. 

12. No adverse e f f e c t on hatching and f l e d g i n g rate could 
be observed i n an experiment which prevented g u l l s 
from i n c u b a t i n g during the n i g h t . 
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I I I - CHICK STAGE 
A. Egg and Chick M o r t a l i t y 

The meadows were checked i n 1961 and 1962 c a r e f u l l y and 
s l o w l y so as not to d i s t u r b the breeding b i r d s . In 1961, 
measurements on growth were taken on meadow D^, which probably 
increased the m o l a l i t y to a s l i g h t extent although extreme 
care was exercised ( c h i c k s were weighed i n a bag and, a f t e r 
weighing, i f they showed a tendency t o run t h e i r heads were 
covered w i t h grass). 

Tables XV, XVI and XVII show r e s p e c t i v e l y the breakdown 
f o r egg l o s s , c h i c k m o r t a l i t y and f l e d g i n g r a t e s of 97 p a i r s 
which produced 266 eggs i n 1961 and i|79 p a i r s which produced 
1386 eggs i n 1962. 

TABLE XV 
EGG LOSS IN 1961 AND 1962 

1961 1962 
Addled 

Died during hatching 
Disappeared or eaten 

I48 eggs (18%) 
2l| eggs ( 9%) 
6 eggs ( 2%) 

IkO eggs (10%) 
59 eggs, ( L\f°) 

21 eggs ( 2%) 
Pressed i n a i r chamber, 

died i n hatching 3 eggs 
Egg moved down slope 3 eggs ( 1%) 
Stepped on 3 eggs 
Small y o l k l e s s egg 1 egg 
T o t a l u n s u c c e s s f u l 
Eggs hatched 

78 eggs (29%) 230 eggs (17%) 
188 eggs (71%) 1156 eggs (83%) 



57 

TABLE XVI 

CHICK MORTALITY IN 1961 AND 1962 

Week of M i s s i n g or Pre-
L i f e sumed Dead Found ! Dead 

T o t a l Number 
of Deaths 

1961 1962 1961 1962 1961 1962 
1 26 ikk 27 5o 53 (28%) 191+ (17%) 

2 3 20 11+ 1*5 17 ( 9%) 65 ( 6%) 

3 2 10 7 28 9 ( 5%) 38 ( 3%) 

k 2 10 5 20 7 ( k%) 30 ( 2%) 

5 2 1 1 ik 3 15 

6 — 1 7 1 7 

7 2 2 3 2 (1+%) 5 ( 2%) 

8, 9 — MB - mm mm mm 

10 — 1 mm 1 - -

T o t a l Loss 35 187 58 167 93 (50%) 351+ (30%) 
Number Fledged 95 (50%) 802 (70%) 

TABLE XVII 

SUMMARY AND ' FLEDGING RATE 

1961 1962 

T o t a l egg l o s s 78 eggs (29%) 230 eggs (17%) 

T o t a l c h i c k m o r t a l i t y 93 c h i c k s (35%) 351+ c h i c k s (25%) 

T o t a l number fl e d g e d 95 c h i c k s (36%) 802 c h i c k s (58%) 

F l e d g i n g r a t e per p a i r of 6 J U l l S 1 f l e d g l i n g 
per p a i r 

1.7 f l e d g l i n g 
per p a i r 

In b o t h years the g r e a t e s t egg l o s s was of those which d i d 

not h a t c h (or were addled) and most of the c h i c k m o r t a l i t y 

occurred d u r i n g the f i r s t week of l i f e . The d i f f e r e n c e s i n per-

centages of egg l o s s , ' c h i c k m o r t a l i t y and f l e d g i n g r a t e i n 1961 
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and 1962 were s i g n i f i c a n t l y d i f f e r e n t (p i s r e s p e c t i v e l y 
<^.001, <̂ .01 and <^.001). The causes of egg l o s s and the r a t e 
of the weekly c h i c k m o r t a l i t y were s i m i l a r w i t h i n these two 
years as can be seen from Table X V I I I . 

TABLE XVIII 
EGG LOSS AND CHICK MORTALITY IN 1961 AND 1962 

% Chick 
Cause of Egg Loss 

% Egg Loss 
Week of L i f e 

M o r t a l i t y 
Cause of Egg Loss 1961 1962 Week of L i f e 1961 1962 
Addled 61 . 5 6 0 . 8 Week I 57 5 4 . 8 

Disappeared or eaten 30.8 25.7 Week I I 18 . 3 I8.i|. 
Died i n hatching 7.7 9.1 Week I I I 9 .7 10.7 

Other causes mm mm Week IV 7.5 8.1+ 
• Week V - X 7.5 7.7 

T o t a l 100.0 100.0 T o t a l 100.0 100.0 
The summer of 1961 was hot and the nature of the rocky 

substratum of the i s l a n d accentuated the heat i n t e n s i t y . S e v e r a l 
records of maximum temperatures i n June and J u l y of I 9 6 I were f a r 
above the highest temperatures recorded i n June and J u l y of I962 

(The highest maximum temperatures i n June and J u l y of I 9 6 I were 
r e s p e c t i v e l y 8l°p and 91°F; these f o r June and J u l y of 1962 were 
r e s p e c t i v e l y 71°P and 75°P — recorded by the V i c t o r i a C i t y 
Weather O f f i c e , 23 km. N. of Mandarte). 

How the heat a f f e c t e d the incubation behaviour of the b i r d s 
i n I 9 6 I i s not known. The checking of the meadows i n these 
weather c o n d i t i o n s may a l s o have caused more egg l o s s than would 
have been the case i n mil d e r weather. 

The m a j o r i t y of the chicks i n both years hatched during the 
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l a s t week of June and the f i r s t two weeks of J u l y . In t h i s 

p e r i o d the embryos and c h i c k s are most v u l n e r a b l e to extremes 

i n weather. During the f i r s t three weeks of J u l y i n 1 9 6 2 , the 

sky was o f t e n o v e r c a s t and the number of hours of b r i g h t sun­

shine ( V i c t o r i a C i t y Weather O f f i c e ) was lower i n t h i s year 

( 1 8 8 . 5 - h o u r s ) than d u r i n g the same p e r i o d i n 1 9 6 1 (21+2.6 h o u r s ) . 

In 1 9 6 1 , the v e g e t a t i o n was n e a r l y completely seared dry, l e a v ­

i n g l e s s h i d i n g p l a c e s f o r the young as w e l l as the o l d e r c h i c k s 

on the open meadows; i n J u l y I 9 6 2 green grass could be observed 

t o some extent and the shrubbery a l s o showed much green c o l o u r 

( i n 1 9 6 1 even the l a t t e r was s c o r c h e d ) . 

Prom Table XVI, i t can be seen that the number of c h i c k s 

found m i s s i n g was g r e a t e s t d u r i n g the f i r s t week of l i f e ; t h i s 

i s due to the f a c t t h a t the c a r c a s s e s are harder to f i n d at 

that stage and probably a l s o t o p r e d a t i o n by g u l l s and crows. 

Crows take c h i c k s mainly i n the f i r s t and second week of l i f e ; 

a f t e r t h at the average c h i c k becomes too b i g f o r crow p r e d a t i o n . 

The p r e d a t i o n by crows i s probably v e r y s m a l l , u n l e s s there i s 

human i n t e r f e r e n c e ; a f t e r which crow p r e d a t i o n i n c r e a s e s . 

Prom the dead c h i c k s found, the death causes can be summar­

i z e d as f o l l o w s : 

1 9 6 1 

1+2 c a r c a s s e s found, death cause unknown 
1 2 pecked to death, and eaten by g u l l s 

1 crushed by observer 
1 maimed (cause unknown) 
1 dropped down c l i f f 
1 maimed and dropped down c l i f f 
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1962 
90 pecked to death, and- eaten by g u l l s 
62 carcasses found, death cause unknown 
3 eaten by crows 
3 d i e d , while wandering f a r from t e r r i t o r y 
3 caught i n vegetation by aluminum band 
2 dropped down c l i f f 
2 d i e d , of which the symptom was a l o s s of e q u i l i b r i u m 
1 caught i n c r e v i c e 
1 died as a r e s u l t of dwarfism i n the 7 t h week ( i t h of 

the s i z e of the average c h i c k of that age) 
In 1961 a greater p r o p o r t i o n of dead chicks were found than 

i n 1962. This i s probably due to the f a c t that the smaller I 9 6 I 

area was v i s i t e d more often during the f i r s t two weeks a f t e r 
hatching than the extensive 1962 area. Once the dead b i r d s 
reach a c e r t a i n s i z e i t i s hard to miss them. 

In I 9 6 I the p r o p o r t i o n of "unknowns" was much l a r g e r than 
that of 1962. Prom the 1+2 "unknowns" 33 were found i n the f i r s t 
two weeks a f t e r hatching. The l a r g e m a j o r i t y of these "unknowns" 
are thought to be c a s u a l t i e s of weather c o n d i t i o n s i n I 9 6 I , 

since no c l e a r e x t e r n a l peck marks could be detected, which were 
found on the m a j o r i t y of dead chicks i n I 9 6 2 . A l s o the 1962 

weather c o n d i t i o n s l e f t much more vegetation on the open meadows 
f o r shade and h i d i n g p l a c e s . Prom i n s p e c t i o n of the i s l a n d be­
yond, the meadows on the east side and from the presence of l a r g e 
f l o c k s of f l e d g l i n g s on the water i n 1962, I observed that they 
were much more numerous i n 1962 than i n I 9 6 I . 

Prom the above i t i s concluded that one of the main f a c t o r s 
a f f e c t i n g c h i c k m o r t a l i t y and f l e d g i n g r a t e i n I 9 6 I and I962 was 
the h a b i t of the a d u l t s t o a t t a c k strange chicks while the other 
main f a c t o r i s thought to be the weather. Paynter (I9I49) and 
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Paludan (19^1) a l s o a s c r i b e most of the c h i c k m o r t a l i t y i n 

H e r r i n g G u l l s t o t h i s a g g r e s s i v e behaviour of the a d u l t s . 

In 1962 the c h i c k s were considered f l e d g e d a f t e r they were 

seen at the age of f o u r weeks -and o l d e r (constant checks i n 

1961, up t i l l August 3 0 , r e v e a l e d that only r e l a t i v e l y few died 

a f t e r the f o u r t h week). In 1962, the "North E a s t " area (see 

Map I) was thoroughly surveyed t i l l August 12 and a f t e r t h a t 

p e r i o d the meadows were only searched f o r b i r d s which were not 

over 30 days of age and f o r dead c h i c k s , which were r e l a t i v e l y 

e a s i l y detected at t h i s time. In some cases, c h i c k s were seen 

onl y two or three times d u r i n g the f i r s t f o u r weeks of l i f e and 

i f they were missed d u r i n g the f o u r t h week, they were presumed 

t o be dead, although some of them might s t i l l have been a l i v e . 

Probably r e l a t i v e l y few died a f t e r the f o u r t h week which were 

not r e c o v e r e d . T h e r e f o r e the very few which were counted dead, 

but may s t i l l have been a l i v e , probably balance the few which 

were regarded as f l e d g e d , but died and were unrecovered a f t e r 

the f o u r t h week. 

Of i+79 i n i t i a l c l u t c h e s on the "North E a s t " meadows i n 

1962, 401 c / 3 c l u t c h e s ( c l u t c h s i z e of t h r e e ) produced 1.79 

f l e d g l i n g s per c l u t c h and 70 c / 2 c l u t c h e s ( c l u t c h s i z e of two) 

produced .99 f l e d g l i n g s per c l u t c h . The d i f f e r e n c e i s s i g n i f i ­

cant (p <\ 0 0 1 )o 
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TABLE XIX 

PLEDGING RATE RELATED TO CLUTCH SIZE AND TIME OP BREEDING 

I n i t i a l C l u t c h 
S i z e 

Number 
of Cases 

Number of 
F l e d g l i n g s 

• F l e d g i n g Rate 
Per C l u t c h 

three U O l 716 1 . 7 9 

two 7 0 69 . 9 9 

one 8 2 .25 

T o t a l U79 787 1.61+ 

I n i t i a l C l u t c h 
S i z e Before 

June 3 
Number 
of Cases 

Number of 
F l e d g l i n g s 

F l e d g i n g Rate 
Per C l u t c h 

three 216 397 1.81+ 

two 1 9 21 1 . 1 2 

one 2 0 
T o t a l 237 1+18 1 . 7 6 

I n i t i a l C l u t c h 
S i z e Prom 
June 3 on 

Number 
of Cases 

Number of 
F l e d g l i n g s 

F l e d g i n g Rate 
Per C l u t c h 

three 18k 319 1 . 7 3 

two 51 1+8 .91+ 

one 6 2: . 3 3 
T o t a l 21+1 369 1 .53 

The 1+01 c / 3 and 7 0 c / 2 c l u t c h e s produced r e s p e c t i v e l y . 6 

and . 5 f l e d g l i n g s per egg. The d i f f e r e n c e d i d not prove t o be 

s i g n i f i c a n t . ( . 2 0 > p > . 1 0 ) 

The c / 2 b i r d s d i d not prove to be l e s s e f f e c t i v e than the 

c / 3 ones i n r a i s i n g f l e d g l i n g s . I t i s shown i n Table XIX t h a t 

2 3 7 c l u t c h e s s t a r t e d i n the f i r s t h a l f of the b r e e d i n g season 

produced 1 . 7 6 f l e d g l i n g s per c l u t c h , while 2l+l c l u t c h e s i n i t i -
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ated i n the l a t t e r h a l f produced 1.53 f l e d g l i n g s per c l u t c h . 

The d i f f e r e n c e i s s i g n i f i c a n t ( p< . 0 5 ) and i s p robably mainly 

due to the l a r g e r number of c / 2 and c / l c l u t c h e s from June 3 

on. (The d i f f e r e n c e between the number of f l e d g l i n g s produced 

per egg i n the f i r s t and the l a t t e r h a l f of the season was not 

s i g n i f i c a n t . .30> p> .20) 

I t has been observed that the h a b i t of a d u l t s a t t a c k i n g 

strange c h i c k s was one of the main f a c t o r s a f f e c t i n g c h i c k 

m o r t a l i t y . Chicks from nests w i t h i n the shrub p e r i p h e r y of 

the meadows might s u f f e r l e s s from t h i s type of a g g r e s s i o n and 

t h e r e f o r e the f l e d g i n g r a t e f o r nests w i t h i n one meter of and 

i n s i d e the shrubbery was c a l c u l a t e d . The f l e d g i n g r a t e f o r 

121 p a i r s , which had nests w i t h i n the shrubbery of the "North 

E a s t " area i n 1962 was 1.69 per p a i r , w hich-is r a t h e r s i m i l a r 

t o the f l e d g i n g r a t e of 1.67 per p a i r f o r the whole "North E a s t " 

a r e a . The p r o x i m i t y of the shrubbery was t h e r e f o r e not as 

advantageous as expected, a l t h o u g h i t may p l a y an important 

r o l e i n a hot summer l i k e 1961, when most of the meadows were 

seared d r y . The I 9 6 I m a t e r i a l was too s m a l l to make a s i m i l a r 

a n a l y s i s . 

The f l e d g i n g r a t e s on the adjacent meadows D3 and D5 ( w i t h 

r e s p e c t i v e l y 128 and p a i r s of g u l l s ) were r e s p e c t i v e l y 1.81+ 

and 1.77 per p a i r . The average t e r r i t o r y s i z e on meadow D3 

(19 m per p a i r ) was almost twice of t h a t on meadow (10 ra2 

per p a i r ) . The d i f f e r e n c e between the f l e d g i n g r a t e s at these 

d e n s i t i e s d i d not prove to be s i g n i f i c a n t ( ,80> p> . 7 0 ) . 
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In 1961 the whole meadow D-j was not checked as was the case 

i n 1962, but comparing the I96I and I962 m a t e r i a l f o r the s i m i l a r 

area shows the d i f f e r e n c e s i n ' f l e d g i n g r a t e s even more than when 

comparing the I96I f l e d g i n g r a t e w i t h t h a t of the whole "North 

E a s t " area i n 1962!. The f l e d g i n g r a t e s i n I96I and 1962 on 
meadow;. D3 were r e s p e c t i v e l y .98 and I.8I4 per p a i r of g u l l s . 

Approximately one c h i c k per p a i r f l e d g e d from 10 nests 

on .the h i g h e r p a r t of the beach i n I962. The sample i s s m a l l 

and the r i n g s were not e a s i l y observed on these c h i c k s , s i n c e 

t h e i r l e g s were of t e n covered w i t h water, and t h e r e f o r e they 

are not i n c l u d e d i n the c a l c u l a t e d f l e d g i n g r a t e . 

The twelve replacement c l u t c h e s i n the "North E a s t " area 

i n 19&2, produced from 31 eggs, l£ f l e d g i n g s ( f l e d g i n g r a t e of 

1.25 c h i c k s per c l u t c h ) . Two of these c l u t c h e s s t a r t e d on 

June 30 (the l a s t day of e g g - l a y i n g i n 1962) produced s u c c e s s ­

f u l l y one f l e d g l i n g each. 

Comparative f i g u r e s from Paynter ( I 9 I 4 9 ) , Paludan (1951) 

and Drost et a l . ( I 9 6 I ) on the f l e d g i n g success of Larus a r g e n t a -

tus are shown i n Table XX. 
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TABLE XX 

REPRODUCTIVE SUCCESS IN POUR GULL STUDIES 

Species 
Colony and 
Study P e r i o d 

Average 
P l e d g i n g 

Sample Rate Per 
No. of P a i r of 
P a i r s G u l l s A u t h o r i t y 

L. argentatus Graesholm, 191+1+ 8 7 .5 Paludan, 
1 9 5 1 

t! Kent I s l a n d , I9I49 1 0 0 . 9 Paynter, 
1 9 4 9 

tt Wilhelmshaven, 1 9 5 6 107 . 7 Drost et a 
1 9 6 1 

it Wilhelmshaven, 1 9 5 7 1 3 2 .1+ « tt 

tt Wilhelmshaven, 1 9 5 8 1 2 7 - . 7 
tt tt 

tt Wilhelmshaven, 1 9 5 9 1 3 9 . 9 
tt tt 

L. glaucescens Mandarte I s l a n d , I 9 6 I 9 7 1 . 0 This Paper 
tt Mandarte I s l a n d , 1 9 6 2 1+79 1 . 7 

tt n 

Prom Table XX, i t can be observed that w i t h r e s p e c t to 

f l e d g i n g , Larus glaucescens i n 1 9 6 2 was more s u c c e s s f u l than 

Larus argentatus i n the s t u d i e s undertaken at Graesholm, Kent 

I s l a n d and Wilhelmshaven. 

B. Growth and Chick A d d i t i o n Study 

Growth -- The Glaucous-winged G u l l i s omnivorous i n i t s 

f e e d i n g h a b i t s . A great v a r i e t y of m a r i n e ^ I n v e r t e b r a t e s , i n s e c t s , 

f i s h , s m a l l mammals, d i s c a r d e d food and m a t e r i a l from b o t h gar­

bage dumps and ship s are devoured. 

Table XXI and F i g u r e I I I summarize weight records of 65 

broods i n 1961, up t o 1+5 days of age ( 2 9 broods w i t h one c h i c k , 

2 5 broods w i t h two c h i c k s and 1 1 broods w i t h three c h i c k s ) . 
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A l l c h i c k s i n c l u d e d i n Table XXI and F i g u r e I I I reached at 

l e a s t 3 0 days of age and were weighed p e r i o d i c a l l y t i l l at 

l e a s t t h i s age. As can be seen from F i g u r e I I I , most of the 

growth occurs d u r i n g the f i r s t f o u r weeks of l i f e , a f t e r t h at 

the growth curve s t a r t s t o l e v e l o f f . 

The average weight at f l e d g i n g f o r 55 b i r d s i n I 9 6 I was 

8 9 9 grams, w i t h a range from 7 3 7 to II4O3 grams (see.Table XXVI). 

T h i r t y - o n e b r e e d i n g a d u l t s i n 1 9 6 1 had a mean weight of 

1 0 5 1 gram w i t h a range from 7 3 7 to 11+ 0 3 gram. 

These f i g u r e s show t h a t the average young g u l l at f l e d g i n g 

reaches 8 6 % of the weight of the average b r e e d i n g adult.. 

Table XXII and F i g u r e IV summarize s e p a r a t e l y the weight 

.records of the 29 broods of one, 2 5 broods of two and 1 1 broods 

of three c h i c k s , f o r m e r l y i n c l u d e d i n Table XXI. 

From F i g u r e I V . i t seems t h a t the growth of broods of one 

d i f f e r s from broods of two and t h r e e . Older c h i c k s were ob­

served t o compete a c t i v e l y f o r food while the s i n g l e c h i c k has 

no competitor. On the other hand, we know th a t the parents may 

a d j u s t the frequency of f e e d i n g to the begging frequency of 

t h e i r young (von Haartraan, 1 9 5 3 ) * In view of the above, and 

without showing the d i f f e r e n c e i n growth s t a t i s t i c a l l y , no 

c o n c l u s i o n can be reached at- t h i s time. 
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TABLE XXI 
GROWTH OP THE GLAUCOUS-WINGED GULL IN 1961 (AGE IN DAYS, WEIGHT 

IN GRAMS 
Age Sample Mean Range Age Sample Mean Range 

o 67 65 1+6-77 23 53 610 331+-81+9 

1 51+ 70 1+1+-93 21+ 31+ 631+ 1+16-801 

2 59 79 1+7-119 25 = 52 667 1+30-863 

3 ' 38 97 58-11+7 26 31 697 1+1+1-906 

1+ 51 101+ 51+-167 27 l+l 681 379-906' 

5 38 137 85-181+ 28 1+0 71+5 1+67-976 

6 33 , 150 76-212. 29 33 71(6 1+53-1005 

7 31 189 93-258 30 1+6 756 1+73-101*7 

8 25 206 95-317 31 31 771 '557-1005 

9 37 230 129-325 32 1+7 71+7 1+13-101+7 

10 32 265 153-368 33 35 798 529-1019 

11 37 271 113-396 31+ 33 761+ 1+25-1039 

12 25 311+ 175-1+30 35 32 781+ 1+81-1075 

13 39 325 129-1+95 36 27 801+ 552-1010 

11+ 35 369 229-509 37 39 811 538-101+7 

15 25 ' 1+21+ 195-552 38 21 . 831 566-1101+ 

16 1+3 1+31 289-566 39 28 . 828 591+-1HO 

17 26 1+61+ 337-637 ' i+o 15 830 580-1110 

18 1+7 1+69 . 272-623 1+1 17 789 580-1133 

19 26 502 320-651 1+2 16 791 538-1133 

20 39 527 311-750 1+3 15 857 637-1067 

21 1+1 587 379-750 1+1+ 11+ 81+1+ 51+6-iobj 

22 27 599 1+81-750 1+5 9 913 665-1075 
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TABLE XXII 

GROWTH OP 29 BROODS WITH ONE, 25 BROODS WITH TWO AND 11 BROODS 
WITH THREE GLAUCOUS-WINGED GULL CHICKS IN 1961 (AGE IN DAYS, 

WEIGHT IN GRAMS) 

29 Broods w i t h one 25 Broods w i t h two 11 Broods w i t h three 
Chick 

one 
Chicks Chicks 

Age Sample Mean Age Sample Mean Age Sample Mean 
0 19 65 0 27 65 0 21 65 
1 15 69 1 18 72 1 21 70 
2 16 76 2 27 80 2 16 79 
3 12 101 3 12 99 3 11+ 91 
1+ 12 102 1+ 26 102 1+ 13 110 
5 10 108 5 11 135 5 17 133 
6 9 152 6 16 11+1+ 6 8 159 
7 9 199 7 13 187 7 9 181 
8 9 205 8 10 203 8 6 215 
9 11 231 9 18 232 9 8 .223 

10 10 293 10 8 21+7 10 11+ 255 
11 11* 259 11 19 283 11 1+ 251+ 
12 9 31+9 12 12 289 12 1+ 308 
13 11 341 13 16 317 13 12 322 
11+ 11 393 11+ 11+ 357 11+ 10 360 
15 8 kkk 15 9 1+23 15 8 I+06 
16 13 1+1+9 16 19 1+27 16 11 1+16 
17 5 506 17 11 1+59 17 10 1+1+8 
18 1*67 18 23 1+76 18 10 1+56 
19 8 519 19 9 1+52 19 9 51+1 
20 8 51*8 20 17 531 20 11+ 511 
21 lk 604 21 15 563 21 12 597 
22 5 61+6 22 11 595 22 11 582 
23 15 61+7 23 26 598 23 12 592 

8 713 21+ 582 21+ 12 61+1 
25 11 661 25 28 681 25 13 628 
26 7 780 26 13 652 26 11 698 
27 9 731 27 20 675 27 12 651+ 
28 13 771* 28 15 687 28 12 786 
29 8 792 29 13 751 29 12 711 
30 13 786 30 19 .71+6 30 11+ 71+0 
31 9 82+2 31 13 71+8. 31 9 735 
32 11 778 32 23 738 32 13 736 
33 8 851+ 33 11+ 791 33 13 770 
31+ 6 811 31+ 17 759 31+ 10 71+5 
35'. 12 81+1+ 35 "12 725 35 8 781+ 
36 5 91+0 36 11+ 785 36 8 751 
37 10 81+8 37 19 806 37 10 782 
38 5 965 38 11 808 38 5 71+6 
39 k 979 39 17 815 39 7 775 
Uo k 962 1+0 7 758 1+0 1+ 821+ 
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G e n e r a l l y the A and B c h i c k s h a t c h before the C c h i c k , 

but t h i s does not mean t h a t the f i r s t c h i c k s s u s t a i n domiance 

i n growth over those hatched l a s t . Prom 1 1 broods of three ' 

c h i c k s , i n f o u r cases the B c h i c k , and i n f i v e cases the C 

c h i c k , was h e a v i e r than i t s s i b l i n g s at the end of the c h i c k 

s t a g e . The i n d i v i d u a l s of the other two broods of three showed 

about equal growth. Prom the 25 broods of two c h i c k s , i n ten 

cases the B c h i c k gained more weight than the A c h i c k , i n seven 

cases the A c h i c k gained more weight than the B one, i n e i g h t 

cases i t was hard to decide which was h e a v i e r , or they gained 

weight at a s i m i l a r r a t e . F i g u r e V presents a t y p i c a l example 

of the v a r i a t i o n i n growth of the i n d i v i d u a l s in. one brood of 

three (brood no. H 6 : A and B c h i c k s hatched two days b e f o r e 

the G c h i c k ; the c h i c k s were not always weighed on the same day, 

sometimes i t took s e v e r a l days before a c h i c k was caught a g a i n ) . 

Chick A d d i t i o n t Because of the growth curves i n F i g u r e IV 

showing no d i f f e r e n c e between growth i n broods of two and three, 

a c h i c k a d d i t i o n study was s t a r t e d i n 1 9 6 2 to t e s t Lack's hypo­

t h e s i s (1954) "that the c l u t c h - s i z e of each s p e c i e s of b i r d has 

been adapted by n a t u r a l s e l e c t i o n to correspond w i t h the l a r g e s t 

number of young f o r which the parents can, on the average, pro­

v i d e enough f o o d " . The e v o l u t i o n of c l u t c h and brood s i z e i s 

an important one, s i n c e i t i s c l o s e l y r e l a t e d t o the q u e s t i o n 

of whether s e l e c t i o n takes p l a c e on the i n d i v i d u a l l e v e l (Lack, 

I 9 J 4 7 ) , or on the group l e v e l (von Haartman, 1955)• 

One- and two-day old c h i c k s and pipped eggs were added t o 
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97 nests on meadows D£, E » B, A and 'C. Nine supernormal 

broods of s i x , 65 supernormal broods of f i v e and 23 supernormal 

broods of f o u r were crea t e d i n t h i s manner. ( o f course the 

added eggs and c h i c k s were not c o n s i d e r e d i n the p r o d u c t i o n 

f i g u r e s of Tables XV, XVI and X V I I ) . The a d d i t i o n was done when 

the o r i g i n a l eggs i n the nest were/at the p o i n t of h a t c h i n g or 

i f the l a t t e r occurred, the c h i c k s i n the nest were one or two 

days of age. Table XXIII shows 50 from the 97 supernormal 

broods i n which more than three c h i c k s of each brood are con­

s i d e r e d t o have f l e d g e d s u c c e s s f u l l y . The f i r s t and second 

f i g u r e i n column two i n d i c a t e r e s p e c t i v e l y the o r i g i n a l and 

added number of c h i c k s present i n the nest r i g h t a f t e r h a t c h ­

i n g . 
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TABLE XXIII 

SURVIVAL OP 50 SUPERNORMAL BROODS IN 1962 

Brood 
s i z e a f t e r 

Brood No, 

Age range ( i n days) of the 
Number of young g u l l s i n a brood, when 
c h i c k s l a s t observed a l l together 

1+7C 3 + 3 6 5o - 52 
Reddie 3 + 3 6 46 - 1+7 

S o r i e 3 + 3 5 1+9 - 52 
1+56 3 + 3 5 1+1+ - 1+6 

01k 3 + 3 5 30 - 31 

1+57 3 + 3 5 1+1+ - I46 

E 3 + 3 5 1+3 - 1+1+ 

250 3 + 2 5 35 - 38 

21+8 3 + 2 5 1+1+ 

239 3 + 2 5 29 - 30 

1+63 3 + 2 5 1+3 - 1+5 
1 100 3 + 2 5 27 - 28 

1 85 3 + 2 5 1+2 - 1+1+ 
218 3 + 2 5 29 - 30 

181+ 3 + 2 5 1+5 - 1+6 

151 3 + 2 5 52 - 53 

202 3 + 2 5 36 - 39 

153 - 2 + 3 5 31 - 33 

101 3 + 2 5 l+o - 1+1 

231 3 + 2 5 29 - 30 

271+ 3 + 2 1+ 39 - 1+1 

3 + 1 1+ 52 - 53 

1+2 - 1+3) 

at 33 - 31+) 

at 36-37) 



TABLE XXIII Continued 

M 3 + 2 4 46 - 47 

Old 3k 3 + 2 4 48 - 49 

Old 11 3 + 2 4 • 52 - 53 

A 3 + 2 4 45 - 46 

226 2 + 3 4 54 - 55 

267 3 + 2 4 37 - 40 

179 3 2 4 48 

1+60 3 + 1 4 37 

k6k 3 2 4 41 - 44 

kl 3 + 2 4 28 - 30 

52 2 + 3 4 32 - 33 

37 3 + 2 4 38 - 39 

48 3 + 2 4 29 - 31 

Old 84 3 + 2 4 33 - 35 

91 3 + 2 4 36 - 37 

100 2 + 3 4 35 - 37 

81 2 3 4 40 - 41 

'76 3 + 2 4 38 - 39 

87 3 + 2 4 41 - 43 

183 3 + 2 4 33 - 34 

198 3 + 1 4 31 - 32 

191 3 + 2 4 44 - 46 

194 3 2 4 44 - 45 

299 3 + 2 4 29 

204 3 + 2 4 49 - 5o 

225 3 + 2 4 36 - 39 

217 2 + 3 4 32 - 33 

19C 3 + 2 4 42 - 4 4 
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The adding of pipped eggs and c h i c k s was done t o nests i n 

which l a y i n g had s t a r t e d b e f o r e June 3. 

That the c h i c k m o r t a l i t y and s u r v i v a l of the supernormal 

broods i s s i m i l a r t o that of normal broods i s shown i n Table 

XXIV, where the former are compared w i t h normal broods (normal 

broods i n which e g g - l a y i n g had s t a r t e d b efore June 3) of one, 

two and three c h i c k s . 

TABLE XXIV 

COMPARATIVE ANALYSIS OP MORTALITY AND PLEDGING RATES IN NORMAL 
AND SUPERNORMAL BROODS ( B x TO B& INDICATE NUMBER OP CHICKS PRE-

• SENT IN A BROOD DIRECTLY AFTER HATCHING) 

No. of 
Chicks 
Per Brood B l B 2 B 3 B 5 B 6 
No. of 
Nests 1 0 38 96 23 65 9 

M o r t a l i t y 3 ( 3 0 % ) 24 ( 3 2 % ) 87 ( 3 0 % ) 30 ( 3 3 % ) 104 ( 3 2 % ) 11 ( 2 0 % ) 

No. of 
F l e d g l i n g s 7 (70%) 52 ( 6 8 % ) 201 (70%) 62 ( 6 7 % ) 221 ( 6 8 % ) 43 ( 8 0 % ) 

F l e d g i n g Rate 
per Brood .7 • 1.4 2.1 2.9 "3.1* 4.8 

Not enough broods of one and s i x are present t o make a compar-

a t i v e a n a l y s i s . But the adequate numbers of broods of two, t h r e e , 

f o u r and of f i v e show no s t a t i s t i c a l l y s i g n i f i c a n t d i f f e r e n c e s i n 

m o r t a l i t y r a t e s (.99> p > . 9 8 ) . 

Of the 145 u n s u c c e s s f u l c h i c k s i n the supernormal broods, 75 

disappeared, while of the 70 dead c h i c k s , the death causes can be 

summarized as f o l l o w s : 

35 pecked t o death by g u l l s 
25 c a r c a s s e s found, death cause unknown 
3 dropped down c l i f f 
2 d i e d of d i s e a s e , of which the symptom was l o s s of 

e q u i l i b r i u m 
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2 were t h i n and probably starved? 
1 eaten by g u l l s 
1 caught i n v e g e t a t i o n by aluminum band 
1 d i s e a s e d . 

No c h i c k s of the supernormal broods were weighed, t o avoid 

d i s t u r b i n g them, but judging from the I 9 6 I growth experience, 

they a l l seemed t o be i n h e a l t h y c o n d i t i o n when l a s t observed. 

Only two meagre c h i c k s i n the 97 experimental broods were 

found dead l a t e r . T h i s may have been due t o s t a r v a t i o n . 

I f there was a d i f f e r e n c e i n weight between the f l e d g l i n g s 

of normal and supernormal broods, the chances of s u r v i v a l f o r 

the f l e d g l i n g s o f the supernormal broods a f t e r they had l e f t 

the i s l a n d may have been l e s s than these f o r normal broods. 

Lack (19i|8, 1954) t r i e d t o show that the s u r v i v a l r a t e i n l a r g e r 

broods o f S t a r l i n g s was l e s s a f t e r the b i r d s had f l e d g e d , but 

the d i f f e r e n c e s were not s t a t i s t i c a l l y s i g n i f i c a n t . That In the 

Glaucous-winged G u l l the s u r v i v a l f o r young g u l l s a f t e r departure 

from Mandarte I s l a n d i n 1962, f o r supernormal broods was not l e s s , 

but r a t h e r h i g h e r than i n the normal broods i s shown i n Table 

XXV f o r 51 j u v e n i l e s . 

TABLE XXV 

COMPARATIVE ANALYSIS OP THE SURVIVAL OP 51 YOUNG GULLS AFTER 
DEPARTURE FROM MANDARTE ISLAND IN 1962' ( P i TO P 6 INDICATE THE 
NUMBER OP CHICKS CONSIDERED PLEDGED IN A BROOD BEFORE DEPARTURE 

PROM MANDARTE) 

Number 
Pledged 
Per Brood F l F 2 F 3 F U F 5 F 6  
T o t a l No. of 

F l e d g l i n g s 1+7 146 171 120 90 12 

No. Seen i n 

Vancouver 2 7 13 14 13 2 

% Seen per Young 
Fledged .04 .05 «08 .12 .14 *17  
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The £l j u v e n i l e s (from nests i n which l a y i n g s t a r t e d be­
fore June 3 i n 1962) were seen i n good h e a l t h i n the Vancouver 
area by R. P. Oldaker (reading of band numbers and co l o u r 
combinations by t e l e s c o p e ) . The s u r v i v a l of the observed 20 
j u v e n i l e s r e s u l t i n g from normal broods, which fledged two and 
three c h i c k s , i s s i g n i f i c a n t l y d i f f e r e n t from that of the 27 
j u v e n i l e s of the supernormal broods, which fledged f o u r and 
f i v e c h i c k s (p < . o £ ) . The number of j u v e n i l e s observed i n 
Vancouver i s r e l a t i v e l y s m a l l , but the s u r v i v a l r a t e of t h i s 
s m a ll number i s higher f o r the l a r g e r broods. I t may be, that 
i n the l a r g e r broods there has been a gradual and b e t t e r ad­
justment f o r the a c q u i s i t i o n of food i n the c h i c k stage due t o 
competition of a l a r g e r number of s i b l i n g s . 

The r e s u l t s of t h i s t e s t do not seem to support Lack's 
(I.e.) hypothesis f o r t h i s s p e c i e s . Lack (I.e.) argues that 
i n the northern Larus, the upper l i m i t s of a c l u t c h of three 
was o r i g i n a l l y set by the food requirements of the young, and 
the e v o l u t i o n of larg e eggs and three d i s t i n c t brood-patches 
have merely provided a secondary reinforcement of t h i s . The 
reason why the c l u t c h i s u s u a l l y made up of three eggs i s s t i l l 
unanswered, but i t i s probably hot due to the e v o l u t i o n of larg e 
eggs, since i n p r o t r a c t e d l a y i n g a f o u r t h egg can be produced 
w i t h i n a s i m i l a r i n t e r v a l as that between the l a y i n g of the a-
and b-, and b- and c- eggs. I t seems that the three brood-
patches p l a y a primary r o l e f o r l i m i t i n g the c l u t c h s i z e i n 
the Glaucous-winged G u l l as does the one brood-patch i n the 
Laysan A l b a t r o s s (Rice and Kenyon, 1962). . In s e v e r a l cases 
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Rice and Kenyon added an e x t r a egg to an a l b a t r o s s c l u t c h , but 

i n no case d i d two eggs h a t c h and they conclude that a l b a t r o s s ­

es are unable to incubate two eggs. 

In a s m a l l s c a l e experiment of a d d i t i o n before e g g - l a y i n g , 

three eggs were placed i n t o f o u r empty Glaucous-winged G u l l 

nests ( i n three nests a c l u t c h of two, and i n one nest a c l u t c h 

of three was produced i n a d d i t i o n t o the eggs added) and three 

of these supernormal c l u t c h e s were observed d u r i n g h a t c h i n g 

time. A l l eggs were addled. Rice and Kenyon's ( I . e . ) and t h i s 

study ( a l t h o u g h the sample i s small) seem t o i n d i c a t e that the 

brood-patches p l a y a primary r o l e In determining the c l u t c h 

s i z e of the Laysan A l b a t r o s s and the Glaucous-winged G u l l . 

However, Rice and Kenyon's (I.e.) made a s m a l l s c a l e c h i c k 

a d d i t i o n experiment w i t h the Laysan A l b a t r o s s . In 18 a d d i t i o n s 

of one c h i c k , they found that i n 15 cases both c h i c k s d i e d , at 

one nest a s i n g l e c h i c k died and i n two nests both young s u r v i v e d , 

but one s e t was so emaciated that t h e i r s u r v i v a l t o f l e d g i n g was 

improbable. 

The r e s u l t s of the c h i c k a d d i t i o n experiments i n the Lay­

san A l b a t r o s s and the Glaucous-winged GuILare h a r d l y comparable. 

Due t o the l i m i t e d f e e d i n g frequency i n the a l b a t r o s s e s 

( R i c h d a l e , 1952; Rice and Kenyon, I.e.) i t i s not expected 

t h a t more than one c h i c k per brood could s u r v i v e . 

With r e s p e c t to Glaucous-winged G u l l c h i c k p r o d u c t i o n , 

1962 was a f a v o u r a b l e year seemingly due t o the weather. There-

— f o r e more /data are needed on g u l l c h i c k a d d i t i o n , p r e f e r a b l y i n 

adverse weather c o n d i t i o n s . Weather c o n d i t i o n s may a f f e c t the 
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f e e d i n g behaviour of the g u l l s . I t i s u n l i k e l y that food 

supply as such played a r o l e i n the g r e a t e r c h i c k m o r t a l i t y i n 

1961 than i n 1962, s i n c e Glaucous-winged G u l l s are omnivorous 

and have an e x t e n s i v e f e e d i n g range. 

Two males and a female were observed on the Vancouver 

Garbage Dump, r e s p e c t i v e l y on J u l y 17, 1962, J u l y 19, 1962 and 

J u l y 30, 1962. On these dates they had broods r e s p e c t i v e l y of 

13* 39 and 31 days of age. Both be f o r e and a f t e r these dates, 

these a d u l t s were seen to attend c h i c k s on Mandarte. This 

i n d i c a t e s t h at a d u l t s s t i l l go c o n s i d e r a b l e d i s t a n c e s (67 km.) 

while r e a r i n g f l i g h t l e s s c h i c k s . 

To measure the frequency w i t h which parent b i r d s b r i n g 

food to t h e i r young, a l a r g e s e r i e s of o b s e r v a t i o n s i s e s s e n t i a l . 

No time i n 1962 was a v a i l a b l e f o r a study comparing f e e d i n g 

f r e q u e n c i e s between normal and supernormal broods. 

C. P a r e n t - c h i c k and Chick Behaviour 

Feeding — A f t e r h a t c h i n g , the frequency of mew and l o n g 

c a l l s i n c r e a s e s when the c h i c k s are s t i r r i n g or moving around. 

There i s much f e e d i n g and nest b u i l d i n g a c t i v i t y and o f t e n 

c h i c k s are presented nest m a t e r i a l i n s t e a d of food. Both male 

and female feed the c h i c k s . 

The f e e d i n g p a t t e r n may v a r y . A parent may go to the 

c h i c k s , while g i v i n g the mew c a l l ( c h i c k s can recognize t h e i r 

parent's mew c a l l from a l l others over c o n s i d e r a b l e d i s t a n c e s ) ; 

the c h i c k s may peck at the b i l l , chest or even at the eye 

r e g i o n ; but w i l l peck mostly at the b i l l t i p of the parent which 

i s n e a r e s t. (When the c h i c k s grow b i g g e r , they seem t o peck most 
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o f t e n at the whole b i l l , at the corners arid i n s i d e of the 

b i l l ) . The parent r e g u r g i t a t e s the food and may hold i t i n 

the b i l l or drop i t on the ground. Pecking does not need to 

precede r e g u r g i t a t i o n . In some cases the parent may mew and 

r e g u r g i t a t e a f i s h and drop i t and the l e s s than a week-old 

c h i c k w i l l peck at I t on the ground. Often a food item may be 

too l a r g e or too tough f o r the very young c h i c k s to i n g e s t r a n d 

the parent takes o f f t i n y b i t s and l e t the c h i c k s take these 

from the b i l l t i p . The male may s t i l l feed h i s mate at the 

e a r l y c h i c k stage and when the male i s f e e d i n g the c h i c k s , h i s 

mate may sometimes come i n from o u t s i d e and take the food. In 

s e v e r a l i n s t a n c e s , the female took a f i s h away which the male 

had j u s t r e g u r g i t a t e d i n f r o n t of the c h i c k s . The male would 

a t t a c k h i s own mate v i o l e n t l y , w h ile the l a t t e r would drop or 

walk away w i t h the f i s h and swallow i t at a c e r t a i n d i s t a n c e 

from the n e s t . Those b e l o n g i n g to the same brood can a l l be 

fed at the same or at d i f f e r e n t times, o f t e n depending on how 

hungry and t h e r e f o r e how a g g r e s s i v e each i n d i v i d u a l i s . I t i s 

not uncommon t o see o l d e r c h i c k s f i g h t over a food item and 

pecks may be exchanged between s i b l i n g s , but l i t t l e harm seems 

to be done. The parents may swallow the r e g u r g i t a t e d food a-

g a i n before the c h i c k has had a chance t o get i t and they o f t e n 

t r y t o avoid the food-begging young when these grow b i g g e r . In 

some i n s t a n c e s the c o n s i s t e n t pecking of a c h i c k seems to 

i r r i t a t e the parent, which t r i e s t o avoid i t and the c h i c k may 

be pecked a t . 
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P l i g h t — Chicks t r y out t h e i r wings and attempt t o hop on the 

meadow at the end of the f i r s t week, t h i s i n c r e a s e s w i t h age 

and when there i s a breeze i t becomes more f r e q u e n t . In the 

l a s t week before f l e d g i n g the jumps become h i g h e r . Many of 

the f l e d g e d c h i c k s land the f i r s t few times on the wrong t e r r i ­

t o r i e s w i t h i n t h e i r meadow or on other meadows a f t e r they have 

been away, but most of them are able t o r e t u r n to t h e i r own 

t e r r i t o r y . When a c h i c k lands on a strange meadow, i t i s 

pushed and pecked from one t e r r i t o r y t o the next by b o t h 

a d u l t s and c h i c k s . The c h i c k i s moving l i k e a p i n b a l l t i l l i t 

leav e s the meadow ( " P i n b a l l a c t i o n " '.^P " *->̂  « i s centre 

of a t e r r i t o r y , — i s c h i c k ' s movement). I f a c h i c k lands 

on a d i f f e r e n t t e r r i t o r y of the meadow where i t was brought up, 

a short p i n b a l l movement occurs t i l l i t a r r i v e s on i t s own 

t e r r i t o r y . The f i v e t o seven week old c h i c k s w i l l peck at and 

chase even a d u l t s other than t h e i r p a r e n t s , when these come 

c l o s e or en t e r t h e i r t e r r i t o r y . When f l i g h t i s f i r s t a t t a i n e d 

and the g u l l c h i c k lands on the water, the c a l l i n g parent may 

accompany i t . Many other g u l l s may j o i n i n the excitement and 

the parents a t t a c k any g u l l which i s l a n d i n g c l o s e or pecking 

the c h i c k i n the, water. The parents may defend t h e i r c h i c k s 

any p l a c e o u t s i d e the breed i n g t e r r i t o r y on the i s l a n d . Chicks 

o f t e n leave the p a r e n t a l t e r r i t o r y b e f o r e they can f l y and when 

d i s t u r b e d swim away from the shore. A few w i l l be swept away 

by s w i f t t i d a l c u r r e n t s , but most of them make i t back t o the 

s h o r e l i n e and on some occasions the parents w i l l accompany 

them on t h e i r r e t u r n journey. 
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Chicks h a t c h i n g from nests on the hi g h e r p a r t of the 

beach swim away from the shore when d i s t u r b e d , even when they 

are i n t h e i r second week. These come Into c o n t a c t w i t h water 

s e v e r a l weeks before the c h i c k s on the meadows and t h e r e f o r e 

the a d a p t a t i o n to the water f o r the former i s a grad u a l one. 

H i d i n g — Chicks on the meadows, at checking, u s u a l l y 

h i d d u r i n g t h e i r f i r s t f o u r weeks, many stopped doing so i n 

t h e i r f i f t h , s i x t h or seventh week, while others s t i l l went i n ­

to h i d i n g r i g h t up to f l e d g i n g or on r a r e occasions one or two 

days a f t e r f l e d g i n g . Some c h i c k s would hide very c l o s e . t o the 

nes t , others would go long d i s t a n c e s i n the brush. Some c h i c k s 

which were p a r t i a l l y b l i n d , f l e d g e d i n an a p p a r e n t l y h e a l t h y 

c o n d i t i o n . The l a t t e r o f t e n came out of h i d i n g at an e a r l y 

stage and were u s u a l l y b e l l i g e r e n t , probably due to the many 

a t t a c k s by a d u l t s . 

Departure Before F l e d g i n g — Some c h i c k s wander f a r from 

t h e i r t e r r i t o r y before fledging and probably most of them d i e , 

but some s u r v i v e . One of three s i b l i n g s on meadow A a r r i v e d 

one day on the camp beach, while the other two s i b l i n g S s t i l l 

remained on the t e r r i t o r y f o r another two weeks. This 1+7 day-

old c h i c k Y 6 , seemed t o be emaciated when i t a r r i v e d and was 

never fed by a d u l t g u l l s as l o n g as i t stayed on the beach. 

Bread crumbs were o c c a s i o n a l l y thrown on the beach, and Y6- , 

f l e d g l i n g s and a d u l t would u t i l i z e them. How d i d i t acquire 

i t s meals bes i d e s the o c c a s i o n a l food remains which were d i s t r i ­

buted? T h i s was made c l e a r , when i t was observed that when a 

g u l l fed i t s f l e d g e d young on the camp beach, Y 6 would jump f o r -
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ward at the moment of r e g u r g i t a t i o n and dash o f f w i t h a p a r t 

of the f o o d ; chased by the a d u l t . Not o n l y Y6 would r u s h up 

t o the food d i s t r u b u t i o n , other c h i c k s on the camp beach d i d 

the same. They seemed t o watch the food begging of the c h i c k s 

and the oncoming s w e l l i n g i n the neck of the a d u l t very c l o s e l y , 

from a c e r t a i n d i s t a n c e , and at the time of r e g u r g i t a t i o n , they 

would dash i n . Y6 seemed to be very s u c c e s s f u l w i t h t h i s type 

of f e e d i n g at .the times observed. A f t e r h a ving spent about ten 

days on the beach, i t seemed to be h e a l t h y . 

Adoption — The young g u l l s Y\\ and' Y$ were s i b l i n g s on a 

t e r r i t o r y at the shore edge of meadow D^. Yb, f l e d g e d t h e r e , 

but Yf? disappeared at the age of 32 days and was l a t e r seen on 

the south c l u b , where i t was probably swept by a t i d a l c u r r e n t . 

I t appeared to be emaciated and d i d much food-begging at the 

shore of South Rock (See Map I ) . S e v e r a l o b s e r v a t i o n s l a t e r , 

Y5 s t i l l seemed very hungry and i t o f t e n approached an a d u l t 

on South Rock, which was on a t e r r i t o r y and had an unhanded 

c h i c k of i t s own. Although Y£ was very a g g r e s s i v e when there 

was a food d i s t r i b u t i o n , i t seemed to be avoided and only i t s 

own c h i c k was fed by the a d u l t . One day, b o t h c h i c k s approach­

ed the a d u l t and s t a r t e d food-begging and Y£, b e i n g the more 

ag g r e s s i v e or hungry one, swallowed a l l . A f t e r Y5 had moved 

some d i s t a n c e , the other came c l o s e r and s t a r t e d food-begging, 

but b e i n g not as a g g r e s s i v e as Y5, i t was not f e d . On another 

day, b o t h c h i c k s were observed t o share a f i s h r e g u r g i t a t e d by 

the p a r e n t . In the f i r s t i n s t a n c e s , Y5 probably jumped forward, 

i n the manner of Y6 on the camp beach, when there happened t o be 
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a r e g u r g i t a t i o n f o r the other c h i c k . L a t e r on, the parent of 
t h i s c h i c k probably grew accustomed t o Y 5 . 

Y £ appeared healthy a f t e r some time and on September 12 
i t was observed i n Vancouver. 

Summary of the Chick Stage 
1. There was a s t a t i s c a l l y s i g n i f i c a n t d i f f e r e n c e i n the 

percentages of egg l o s s , chick m o r t a l i t y and f l e d g i n g 
r a t e i n 1961 and 1962, which was thought t o be due to 
the weather. The other main ch i c k m o r t a l i t y was due 
to the h a b i t of adul t s a t t a c k i n g strange c h i c k s . The 
causes of egg l o s s and the r a t e of the weekly c h i c k 
m o r t a l i t y were s i m i l a r w i t h i n these two years. 

2. The f l e d g i n g rates i n I96I and 1962 were r e s p e c t i v e l y 
1. and 1.7 f l e d g l i n g s per p a i r of g u l l s . 

3. The c /3 clutches produced s i g n i f i c a n t l y more f l e d g l i n g s 
than the c/2 clutches i n 1962, which seems to be mainly 
due t o l e s s eggs i n the l a t t e r and not t o the c/2 
parents' i n a b i l i t y t o r a i s e l e s s f l e d g l i n g s because 
the c/2 b i r d s did not prove to be l e s s e f f e c t i v e than 
the c /3 ones In r a i s i n g f l e d g l i n g s . 

I4. The d i f f e r e n c e between the number of f l e d g l i n g s produced 
from clutches s t a r t e d i n the f i r s t and second h a l f of 
the l a y i n g season was s t a t i s t i c a l l y s i g n i f i c a n t . The 
d i f f e r e n c e probably i s mainly due t o the l a r g e r number 
of c/2 and c / l clutches present i n the second h a l f . 

5. Pledging rates of nests i n two d i f f e r e n t h a b i t a t s , the 
open meadow and shrubbery were s i m i l a r . No s t a t i s t i c -
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a l l y s i g n i f i c a n t d i f f e r e n c e was found between f l e d g ­
i n g r a t e s of nests at d i f f e r e n t d e n s i t i e s . 

6. Prom comparison of f l e d g i n g r a t e s i n Larus argentatus 
and Larus glaucescens. the l a t t e r seems to be more 
s u c c e s s f u l . 

7. Most of the growth i n the Glaucous-winged G u l l occurs 
during the f i r s t f o u r weeks of l i f e . The average 
young g u l l at f l e d g i n g reached 86%'' of the weight of 
the average breeding adult i n 1961. 

8. Although i n 1961, the growth rate of broods of one 
d i f f e r e d from the growth rates of broods of two and 
three c h i c k s , no d i f f e r e n c e i n growth seemed to occur 
between broods of two and three. 

9. F i f t y supernormal broods i n I962 produced more than 
three f l e d g l i n g s each. Causes of m o r t a l i t y i n normal 
and supernormal broods were s i m i l a r . 

10. M o r t a l i t y and f l e d g i n g rates i n normal and supers 
normal broods were s i m i l a r . S u r v i v a l of j u v e n i l e s 
a f t e r departure from Mandarte was p o s s i b l y higher 
from the supernormal than i n the normal broods. The 
r e s u l t s of the c h i c k a d d i t i o n experiment do not seem 
to support Lack's hypothesis that the c l u t c h - s i z e of 
each species of b i r d has been adapted by n a t u r a l 
s e l e c t i o n to correspond w i t h the l a r g e s t number of 
young f o r which the parents can, on the average, pro­
vide enough food. 

11. The l i m i t e d number of brood-patches seem to play a 



primary r o l e i n l i m i t i n g the c l u t c h s i z e of the 

Glaucous-winged G u l l . 

1 2 . P a r e n t - c h i c k and c h i c k behaviour have been d i s c u s s e d . 

Adoption of s i x week-old c h i c k s o c c u r s . 
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IV JUVENILE STAGE 

A. Age at F i r s t F l i g h t and Departure 

Age at F i r s t F l i g h t — Table XXVI shows the age at f i r s t 

f l i g h t o f c h i c k s i n 1961, which i s based on o b s e r v a t i o n s of 

f i r s t t r i a l f l i g h t , the time of f i r s t departure from the t e r r i ­

t o r y and weight measurements taken f o r the l a s t time. The 

average age at f i r s t f l i g h t f o r 67 b £ i d s w a 3 43*8 days, ranging 

from 37 t o 53 days (the average weight at f l e d g i n g f o r 55 b i r d s 

was 899 grams which i s 86% of the weight of the average breed­

i n g a d u l t ; see Chapter I I I B on growth). 

TABLE XXVI 

AGE AT FIRST FLIGHT RELATED TO WEIGHT IN THE GLAUCOUS-WINGED 
GULL IN 1961 

Age at F i r s t F l i g h t , ( I n Days) Average Weight at F l e d g i n g (In Grams) 
Age No. of Young No. of Young Weight 

35-39 3 36 906 

40-44 1+3 

45-49 20 19 885 

50-54 1 

T o t a l 67 T o t a l 55 

Mean Age 1+3.8 Days Mean Weight 899 

Range 37-53 Days Range 566-1133 

T h i r t y - s i x and 19 of 55 c h i c k s f l e d g e d at 35-1+1+ and 45-54 

days r e s p e c t i v e l y and reached a mean weight of 906 and 885 grams 

r e s p e c t i v e l y . The 19 f l e d g l i n g s (45-54 days) had reached a 

mean weight of 833 grams when l a s t weighed at 35-1+4 days, which 

d i f f e r s s i g n i f i c a n t l y (p< . 0 0 1 ) from the mean weight of 906 

grams of the 36 b i r d s (which f l e d g e d at 35-44 d a y s ) . From t h i s 
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i t appears that the age at f l e d g i n g i s i n f l u e n c e d by the r a t e 

of growth of the c h i c k s . 

Age at Departure — I n d i r e c t evidence on the age at colony 

departure i s given by the age at which h e a l t h y young capable of 

f l i g h t were l a s t seen on Mandarte. A l l f l e d g l i n g s were e a s i l y 

observed and a l l were presumed t o leave the i s l a n d . A b i a s s i n g 

f a c t o r may be m o r t a l i t y i n s t e a d of emi g r a t i o n c a u s i n g the d i s ­

appearance, but t h i s i s smal l because dead f l e d g l i n g s are not 

l i k e l y t o go undetected due t o t h e i r s i z e . 

Table XXVII shows 38 l a s t s i g h t i n g s over the p e r i o d 20-28 

August, r a n g i n g from 1+8-65 days o l d , w i t h a mean of 56, the age 

at presumed departure. Some i n d i v i d u a l s probably escaped 

n o t i c e on days a f t e r t h e i r " l a s t s i g h t i n g " , and that t h i s f i g u r e 

i s somewhat too low i s shown by the ages of 97 b i r d s s t i l l p re­

sent on the i s l a n d the l a s t two days of o b s e r v a t i o n , 29 and 30 

August. The ages here ranged from I+6-67 days o l d , w i t h a mean 

of 56, i . e . i d e n t i c a l to the group presumed seen on t h e i r l a s t 

day on the i s l a n d . 
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TABLE XXVII 

LAST SIGHTINGS OP GLAUCOUS-WINGED GULL YOUNG ON MANDARTE ISLAND 
IN 1961 

Age (In Days) 20 - 28 August Group 29 - 30 August Group 

45 - 49 3 9 

5o - 54 13 32 

55 - 59 . 16 37 

6 0 - 6 4 5 15 

65 - 69 1 k 

T o t a l 38 97 

Mean Age 55.7 Days 55.5 Days 

Range 48-65 Days 46-67 Days 

T h i r t y - f i v e young seen f o r the l a s t time before August 30 

(August 30 was the l a s t f i e l d day spent on the i s l a n d In 1961) 

remained on the i s l a n d a f t e r f i r s t f l i g h t f o r an average of 14 

days, r a n g i n g from 6 t o 27 days. T h i s makes the average b i r d 

58 days o l d at presumed departure from the i s l a n d . Prom the 

above and the r e s u l t s of Table XXVII, an estimate of an average 

age of 57 days at departure from the i s l a n d seems r e a s o n a b l e . 

H e r r i n g G u l l j u v e n i l e s at t y p i c a l c o l o n i e s leave about the same 

age (Goethe, 1956) as c o n t r a s t e d t o the much longer p e r i o d at 

Wilhelmshaven colony s t u d i e d by Drost (1951, 1952) where breed­

i n g and f e e d i n g grounds are a d j a c e n t . 

During the two weeks a f t e r f i r s t f l i g h t , the f l e d g l i n g s 

wander over the i s l a n d . Short t r i p s occur f i r s t between the 

parent's t e r r i t o r y and the shore. L a t e r more wandering occurs 

a l o n g the beach. In the l a s t few days some i n d i v i d u a l s were 

seen i n the same day on the n o r t h and south end of the i s l a n d . 
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Some v i s i t neighbouring H a l i b u t and Sidney Is l a n d which are 
r e s p e c t i v e l y 1 and 2 km. from Mandarte, and may come back, 
but when once beyond these, they d i d not seem to r e t u r n . 
B. D i s p e r s a l and Family Ties 

D i s p e r s a l — One of the areas where sewage and garbage 
a t t r a c t l a r g e numbers of g u l l s i s Vancouver ( 6 7 km. to the 
no r t h of Mandarte). The bulk of the banded j u v e n i l e s a f t e r 
departure from the i s l a n d in-19 .61 and 1 9 6 2 were observed by 
Oldaker (telescope observations on band numbers) i n Vancouver 
i n the l a t t e r h a l f of August and i n the f i r s t h a l f of Septem­
ber, from then on the observed numbers of banded Mandarte 
j u v e n i l e s d e c l i n e r a p i d l y , presumably due to greater d i s p e r s a l . 
The average age of I4I4 banded Mandarte j u v e n i l e s f o r the f i r s t 
time observed i n Vancouver from August 17 to September 6 i n 
I . 9 6 I and 1 9 6 2 a f t e r departure from the i s l a n d was 6 3 days, 
ranging from 5 3 - 7 3 days o l d . The sh o r t e s t time i n t e r v a l f o r 
a banded Mandarte j u v e n i l e between r e s p e c t i v e l y l a s t and f i r s t 
s i g h t i n g on the i s l a n d and i n Vancouver was three days. 

The f a r t h e s t recovery of a dead j u v e n i l e Of Mandarte was 
from San F r a n c i s c o , C a l i f o r n i a . This j u v e n i l e was k i l l e d by 
f l y i n g i n t o an object i n San Francisco on November 8 , I 9 6 I 

a f t e r i t had been observed on Mandarte on August 3 0 , I 9 6 I . 
O c c a s i o n a l l y they s t r a y f a r i n l a n d . A j u v e n i l e which was banded 
on J u l y 19, 1 9 5 9 , on C h r i s t i e Island ( 3 0 km..N.N.W. of Vancouver) 
was recovered wounded on June 2 , i 9 6 0 at S t . P a u l , A l b e r t a . 
Other j u v e n i l e s (and l a t e r as a d u l t s ) show p h i l o p a t r y to l o c a l 
f e e ding grounds; they have been observed i n the same l o c a l areas 
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f o r years i n s u c c e s s i o n . Table XXVIII gi v e s only a few of many 

examples. 

TABLE XXVIII 

SIGHT HISTORIES OP GLAUCOUS-WINGED GULLS PROM TELESCOPE OBSERVA­
TIONS IN VANCOUVER, B.C. 

Date L o c a t i o n 
No. 5 8 7 - 7 5 2 6 I + , banded as c h i c k on June 3 0 , 1 9 5 7 on Mandarte I s . 

February 6 , 1 9 5 9 V i c t o r i a Square 
December 9 , 1 9 5 9 t o Feb. 15, I 9 6 0 " " 
December 2 1 , i 9 6 0 t o Mar. 1 3 , 1 9 6 1 " w 

May 24, 1 9 6 1 C i t y Dump (Marine D r i v e ) 
December 1 6 , I 9 6 I to Feb. 2 7 , 1 9 6 2 V i c t o r i a Square 
November 2 2 , I 9 6 2 t o Jan. 4, I 9 6 3 " " 

No. 5 9 7 - 0 9 3 6 7 . Banded as a c h i c k on August 1 , 1 9 5 8 on Mandarte Is, 

January 30, 1 9 5 9 
A p r i l 1 6 , 1 9 5 9 
May 1 1 , 1 9 5 9 
November 2 1 , 1 9 5 9 to Mar. 1 2 , i 9 6 0 
February 2 , 1 9 6 1 
May 1 6 , 1 9 6 1 
December 3, 1 9 6 1 
December 24, I 9 6 I 

S t a n l e y Park 
C i t y Dump 
S t a n l e y Park 

tt 
t! 

tt 

tt 

C i t y Dump (Marine D r i v e ) 
S t a n l e y Park 

tt tt 

Campbell Avenue Docks 
tt tt tt 

No. 5 9 7 - 5 5 6 4 6 , banded as a c h i c k on J u l y 2 7 , 1 9 5 9 on Mandarte I s . 
March 3 0 , i 9 6 0 
November 2 2 , 1 9 6 1 
January 2 5 , 1 9 6 2 " n " 
February 5 , 1 9 6 2 " " " 

No. 5 1 7 - 0 4 2 2 6 , banded as c h i c k on J u l y 1 5 , 1 9 5 6 on Mandarte I s . 

August 1 2 , 1 9 5 9 
November 4 , 1 9 5 9 to Dec. 8 , 1 9 5 9 
February 1 8 , i 9 6 0 
June 1 7 , I 9 6 0 
August 3 , I 9 6 0 
November 4 , I 9 6 0 

C i t y Dump (Marine D r i v e ) 
tt tt n tt 

tt tt tt tt 

tt ' 11 » tt 

Mandarte I s l a n d 

A p r i l 4, 1 9 6 1 tt tt tt 

May 1 1 , 1 9 6 1 
August 25, 1 9 6 1 

11 it May 1 1 , 1 9 6 1 
August 25, 1 9 6 1 tt tt 

March 14, I 9 6 2 
11 tt 

August 1 , 1 9 6 2 tt it 

August 27, 1 9 6 2 
tt it 

October 2 9 , 1 9 6 2 11 tt 

Few one-year-olds, but more two- and t h r e e - y e a r - o l d s , which 
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were banded on Mandarte as chi c k s were seen on the i s l a n d dur­
i n g the breeding season i n 1961 and 1962. Two- and three-year-
olds on the meadows were sometimes observed c a r r y i n g nest 
m a t e r i a l . Few chicks banded on neighbouring i s l a n d s bred as 
adu l t s on Mandarte Is l a n d (three of 75 banded g u l l s observed i n 
1959 and i 9 6 0 on Mandarte by G . F. van Tets were from the 
neighbouring San Juan County). 

Family Ties — On September 5 , 1961, two colour-banded 
s i b l i n g s from Mandarte were observed being fed by an adult on 
the Vancouver C i t y Dump. At the time of the observation they 
were r e s p e c t i v e l y 57 and 58 days old and were l a s t seen on 
Mandarte on August 30, I96I at the ages of r e s p e c t i v e l y 51 and 
52 days o l d . The unbanded a d u l t , probably t h e i r parent, which 
fed them on September 5 , chased other j u v e n i l e s which t r i e d to 
get a share of the food. On September 16, I96I another two 
s i b l i n g s at the ages of 65 and 63 days old ( l a s t seen on 
Mandarte on August 30 , 1961 at r e s p e c t i v e l y the ages of 58 and 
56 days old) were observed together on the Vancouver C i t y Dump. 
This p o i n t s to a strong bond i n c e r t a i n f a m i l i e s as occurs from 
time to time i n the Herring G u l l (Drost 1951, 1955). 

In c e r t a i n cases feeding may go on f o r a long time a f t e r 
the j u v e n i l e s have l e f t the breeding colony. Oldaker observed 
how an unbanded j u v e n i l e was fed by an unbanded a d u l t on 
January 12, February 6 and again on March 12, I962 i n Vancouver. 
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Summary of J u v e n i l e Stage 

1 . The average age f o r the Glaucous-winged G u l l at 

f i r s t f l i g h t ranged from 37 to 53 days, w i t h a mean 

or J4I4. (i+3.8) days. The age of f l e d g i n g i s i n f l u e n c e d 

by the growth r a t e of the c h i c k s . 

2. Young g u l l s s t a r t t o leave the i s l a n d at the age of 

50 days, most are gone at the age of 60 days. On 

the average they leave the i s l a n d at the age of 57 

days. 

3 . A f t e r departure from Mandarte I s l a n d many young g u l l s 

a r r i v e i n Vancouver f o r the f i r s t time at the average 

age of 63 days. 

J4. There seems to be no g e n e r a l r u l e about the range of 

d i s p e r s a l ; some young g u l l s d i s p e r s e f a r a f t e r f i r s t 

departure from the br e e d i n g ground, others show 

p h i l o p a t r y t o l o c a l f e e d i n g grounds. A s u b s t a n t i a l 

number of two and t h r e e - y e a r - o l d s (banded as c h i c k s 

on Mandarte I s l a n d ) v i s i t Mandarte I s l a n d . 

5 . In c e r t a i n Glaucous-winged G u l l s a s t r o n g f a m i l y bond 

o c c u r s . 
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V POPULATION CONTROLS 

A d u l t M o r t a l i t y — F i f t y - n i n e of 68 colour-banded a d u l t s , 

trapped on t h e i r t e r r i t o r i e s i n 1961, were seen again i n the 

summer of 1962. Since the i s l a n d i s densely populated and the 

g u l l s d i d not a l l come back to the same nest s i t e , I may have 

missed a few. The m a j o r i t y of the observed banded a d u l t s on 

Mandarte were r a i s e d t h e r e , t h i s b e i n g the l a r g e s t known breed­

i n g colony of Glaucous-winged G u l l s In B r i t i s h Columbia. A 

few bred on Mandarte, which were banded as j u v e n i l e s on other 

i s l a n d s (see chapter IVB). Once the g u l l s have bred i n t h i s 

r e l a t i v e l y l a r g e colony, the p r o b a b i l i t y that they w i l l r e t u r n 

t o i t l a t e r i s h i g h . 

Tinbergen (1953) concludes t h a t the H e r r i n g G u l l i n 

Holland u s u a l l y r e t u r n s t o the same colo n y . Gross (19i|0) gives 
s i m i l a r evidence f o r the H e r r i n g G u l l s of the l a r g e Kent I s l a n d 

c o l o n y . 

The a d u l t s u r v i v a l f o r one year of the 1961 b r e e d i n g b i r d s 

was at l e a s t 86.8%. Drost et a l . (I96I), c a l c u l a t e d the annual 

m o r t a l i t y f o r a l l banded a d u l t s , b r e e d i n g and non-breeding 

H e r r i n g G u l l s to be 10%. The average annual m o r t a l i t y of a d u l t 

K i t t i w a k e s , R i s s a t r i d a c t y l a , has been estimated 12% (Coulson 

and White, 1959), between 11 and 12% f o r the A r c t i c Skua, 

S t e r c o r a r l u s p a r a s i t i c u s ( W i l l i a m s o n , 1959) and 13% f o r the 

Yellow-6yed Penguin, Megadyptes antipodes ( R i c h d a l e , 1957). 
Thus the f i g u r e s f o r f i v e s p e c i e s of s e a - b i r d s are very c l o s e . 

Twenty-four b i r d s of the 68 colour-banded breeding a d u l t s 

i n I96I were seen i n the Vancouver area i n 1962 and I963. None 
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of the nine colour-banded a d u l t s , which were not" observed on 

Mandarte i n 1962, were among these 2i| b i r d s seen i n the 

Vancouver a r e a . T h i s shows t h a t the p r o b a b i l i t y of a b r e e d i n g 

b i r d appearing again on the i s l a n d a f t e r a year's absence i s 

r a t h e r s m a l l . Since the minimum annual a d u l t s u r v i v a l i n the 

Glaucous-winged G u l l i s 86.8%, and that one or two i n d i v i d u a l s 

may have been overlooked i n the colony, or r e t u r n e d a f t e r a 

year's absence, ( a c c o r d i n g Drost et a l . , 1961, t h i s happened 

i n the Wilhelmshaven colony) an estimate of a 10% annual m o r t a l ­

i t y of a d u l t Glaucous-winged G u l l s seems reasonable. 

A p p l y i n g the formula e = 2-m. (where e = average expecta-

t i o n of f u r t h e r , l i f e and m = percentage annual m o r t a l i t y ) used 

by Lack (1954) a " d knowing the m o r t a l i t y (m) to be . 1 0 , I f i n d 

t h a t the l i f e expectancy (e) i s 9 .5 years f o r a d u l t s which 

s t a r t b r e e d i n g f o r the f i r s t time.. 

Prom t e l e s c o p e o b s e r v a t i o n s on bands, I found s e v e r a l 

g u l l s b r e e d i n g i n t h e i r f o u r t h year. In 1962, while o b s e r v i n g 

i n c u b a t i o n s h i f t s on meadow C, I n o t i c e d f o u r banded three 

y e a r - o l d s , but none had a t e r r i t o r y there and, from t h e i r be­

h a v i o u r and plumage, i t seemed u n l i k e l y that they were breeding 

b i r d s . Only once, i n May 1962, was the c o p u l a t i o n of a banded 

t h r e e - o l d female on a t e r r i t o r y seen. She may have bred that 

y e a r . These o b s e r v a t i o n s i n d i c a t e that t h r e e - y e a r - o l d b i r d s 

r a r e l y breed. 

Prom the above, I conclude that Glaucous-winged G u l l s s t a r t 

to breed f i r s t i n s u b s t a n t i a l numbers at the age of f o u r . Drost 

et a l . , (1961), found t h a t the H e r r i n g G u l l s of Wilhelmshaven 
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began breeding when they were from three to f i v e years of age. 
Since the l i f e expectancy f o r f i r s t - b r e e d i n g a d u l t s has been 
c a l c u l a t e d to be 9.5 years, the Glaucous-winged Gull^shoulcT 
reach an age of 13.5 years, on the average, i . e . , f o u r years 
as immatures and 9 .5 years when mature. These f i g u r e s are 
i d e n t i c a l to the ones obtained by Drost et a l . (I.e.) on the 
Herring G u l l , which are the most r e l i a b l e f o r t h i s s p e c i e s . 

The o l d e s t Glaucous-winged G u l l recovered was 21 years 
(Canadian W i l d l i f e Service P i l e s ) . Drost and S c h i l l i n g (191+0) 

record s i x Herring G u l l s which, i n the w i l d , l i v e d between 21 

and 26 years. That the p o t e n t i a l l e n g t h of l i f e i n larg e 
g u l l s can be higher than the actual" one has been shown by 
Steenstrup, l81|7 ( c i t e d by Paludan, 1951), who mentions a 
Great Black-backed G u l l , Larus marinus, on the Faroes, which 
l i v e d 6J4 years and spent a l i f e of p a r t i a l l i b e r t y ; i t bred 
f r e e l y i n the w i l d and i n the f a l l i t would r e t u r n to the farm 
where i t had been reared. 

Population Controls -- A v a i l a b l e counts of the Mandarte 
colony (main i s l a n d alone) run as f o l l o w s (compiled by Drent 
and Guiguet, I 9 6 I ) : 

1915 i+50 p a i r s ( i n c o r r e c t l y given as 225 i n 
the above - pers. comm. 
R. Drent) 

1921 350 p a i r s 
1923 600 p a i r s 
1927 (1000 p a i r s ) , a questionable estimate 
1936 534 nests, a t o t a l count 
1955 1500 p a i r s 
1957-61 1800-2000 p a i r s 
1962 2200 p a i r s 
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The estimate of 2200 n e s t i n g p a i r s i n 1962 i s based on the 

knowledge of the -average t e r r i t o r y s i z e and the t o t a l number of 

b r e e d i n g p a i r s i n the "North E a s t " area. In I962 there were 

f o u r t imes as many p a i r s as 26 years ago. Th i s i n d i c a t e s an 

average y e a r l y i n c r e a s e of 5«5$ from 1936 t o 1962. Knowing 

t h a t the annual a d u l t m o r t a l i t y f o r 1961-1962 was 10%, a theo­

r e t i c a l 1000 a d u l t s at one year w i l l r e s u l t i n 900 a d u l t s the 

year a f t e r . But i f the present r a t e of i n c r e a s e continues 

1000 mature b i r d s at one year w i l l r e s u l t i n 1055 b i r d s the 

year a f t e r . 

The f l e d g i n g r a t e was 1.6 f l e d g l i n g s per p a i r f o r I 9 6 I -

1962, t h i s amounts t o 800 f l e d g l i n g s per 1000 a d u l t s . Of 800 

f l e d g l i n g s produced per 1000 a d u l t s , 1055-900 = 155 new a d u l t s 

must be r e c r u i t e d i f the r a t e of i n c r e a s e i s co n s t a n t . T h i s 

i s a 80% m o r t a l i t y between f l e d g i n g and maturation. 

Maturation of the average Glaucous-winged G u l l takes f o u r 

y e a r s . I t i s assumed that the m o r t a l i t y i n the second year 

approaches c l o s e l y the annual a d u l t m o r t a l i t y , which i s known 

to occur i n many b i r d s (Lack, 1954)• Th e r e f o r e , around 70% of 

the t o t a l 80% m o r t a l i t y of the immatures should occur i n the 

f i r s t y ear a f t e r f l e d g i n g . The H e r r i n g G u l l i n Denmark, Penno-

Scandia and the U.S.A. have a m o r t a l i t y r a t e d u r i n g the f i r s t 

y e ar a f t e r f l e d g i n g of r e s p e c t i v e l y 62%, 57% and 60% (Paludan 

1951, Hickey 1952, Olsson, 1958) . A f t e r the f i r s t year 

m o r t a l i t y , these a u t h o r s 1 f i g u r e s d i s a g r e e , e s p e c i a l l y i n r e ­

spect t o a d u l t m o r t a l i t y . The l a t t e r may be p a r t l y due to the 

f a c t t hat t h e i r data are based on the e v a l u a t i o n of the r e -
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c o v e r i e s of dead b i r d s , of which a l a r g e percentage was shot, 

or may p o s s i b l y be due to the f a c t that the Danish g u l l s are 

sedentary, while the American and Penno-Scandian g u l l s are 

m i g r a t o r y . 

C a p i l d e o and Haldane (1954) give the r e l a t i o n between 

f e c u n d i t y ( f ) , a d u l t s u r v i v a l r a t e ( s ) , and the age of b r e e d i n g 

( a ) , when the p o p u l a t i o n remains s t a b l e from year to year, i n 

the f o l l o w i n g f o r m u l a : 

f = 1 - s 

,If the a d u l t s u r v i v a l and the age of b r e e d i n g remains u n a l t e r e d , 

the f e c u n d i t y i n a s t a b l e Glaucous-winged G u l l p o p u l a t i o n w i l l 

be ^10 = . 15 . 
.90^ 

.The f e c u n d i t y ( f ) at the present r a t e o f - i n c r e a s e ( u s i n g 

C a p i l d e o and Haldane's (I.e.) formula as a p p l i e d by Coulson and 

White, 1959, which i n t e r r e l a t e s f e c u n d i t y , p o p u l a t i o n change 

and average age at which a female s t a r t s to breed) i s equal t o : 

Number of young l i v i n g one year produced by each female _ 
2 X Annual a d u l t s u r v i v a l 

1.6 (1 - .7) = ? 7 

2 X (1 - .10) . . 

where 1.6 i s the number f l e d g e d per nest and .7 i s the pro­

p o r t i o n a l m o r t a l i t y i n the f i r s t year of l i f e . T h erefore the 

p o p u l a t i o n w i l l become s t a b l e i f the present f e c u n d i t y i s r e ­

duced by approximately one h a l f . 

There seem to be two main f a c t o r s concerned w i t h the c o n t r o l 

of the Mandarte g u l l p o p u l a t i o n , an annual f l u c t u a t i o n and the 

p o p u l a t i o n i n c r e a s e over the y e a r s . One of the main f a c t o r s 
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playing a ro le in the annual . f luctuat ion i n the years 1961 and 

1962 was the habit of the adults to attack strange chicks and 

the other main factor i s thought to be the weather. The most 

a t t r ac t ive hypothesis for the g u l l increase over the years i s 

that man i s responsible through protect ion of the breeding g u l l 

colonies and through increase of the food supply during the 

win ter . In the winter , the low t ides f a l l mainly at night and 

adults and inexperienced young birds have l i t t l e opportunity to 

u t i l i z e food from the i n t e r t i d a l zone. This has been offset 

by increasing numbers of garbage dumps, extension of harbours, 

and other human a c t i v i t i e s . Since gu l l s show a strong s i t e 

t enac i ty , and tend to breed where they have been ra i sed , i t i s 

f a i r l y l i k e l y that the r i s e i n the g u l l population i n the Gulf 

of Georgia i s not a resul t of immigration. Gul ls are also 

known to have increased r a p i d l y in Europe (Coulson and White 

19^9, Drost et a l . 1961, Goethe 1956, Olsson 1958) and Eastern 

North America (Gross, 1955). From census data on breeding gu l l s 

i n Finland they appear to have doubled t he i r numbers i n ten 

years and- Grenquist ( I 9 6 I ) ascribes the increase to the a v a i l ­

a b i l i t y of f i s h scraps, garbage and sewage. More data, however, 

are needed from i so la ted g u l l colonies before the proposed hypo­

thesis about causes of g u l l increase over the years can be 

f i rmly es tab l i shed . 
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GENERAL SUMMARY 

Summaries w i l l be found at the close of the f i r s t f o u r 
chapters. The l a s t chapter mainly i s a summary i n i t s e l f . I t 
w i l l s u f f i c e here to mention b r i e f l y the more important r e s u l t s . 

1. The Glaucous-winged G u l l s can maintain a stro n g p a i r ­
bond outside the breeding colony. P a i r formation occurs 
on the t e r r i t o r y . I t was usual f o r pair-bonds to l a s t 
f o r at l e a s t a year. P h i l o p a t r y to the nest s i t e was 
observed i n the m a j o r i t y of cases. 

2. No support was found f o r the Fraser D a r l i n g E f f e c t that 
there i s a greater s y n c h r o n i s a t i o n of breeding at 
greater d e n s i t i e s . Egg-laying i s uniform throughout 
a 2i+ hour p e r i o d . The mean egg-laying i n t e r v a l i s 
54.86 + .63 hours. For three members of the L a r i d a e , 
egg-laying and incubation take longer i n l a r g e r b i r d s 
w i t h l a r g e r eggs. The mean c l u t c h s i z e i s 2.82 + .02. 
The share of the sexes i n incubation v a r i e s , but the 
o v e r a l l e f f e c t i s a r a t h e r equal share. The incubation 
period i s 26.9 + .077 days. The incubation a t t e n t i v e -
ness a f t e r the b- egg has been l a i d i s 92 percent. 
Thirty-one and 53 percent of the f u l l e f f e c t i v e n e s s of 
inc u b a t i o n are obtained a f t e r r e s p e c t i v e l y the a- and 
b- egg are l a i d . 

3.' One of the c h i e f causes of c h i c k m o r t a l i t y was the h a b i t 
of the adults to a t t a c k strange chicks and the other 
main m o r t a l i t y i s thought to be due to the weather. 
Fledging_rat.es i n I 9 6 I and 1962 were r e s p e c t i v e l y 1. and 

http://Fledging_rat.es
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1.7 f l e d g l i n g s per p a i r of g u l l s . P l e d g i n g r a t e s of 

nests i n two d i f f e r e n t h a b i t a t s and at d i f f e r e n t 

d e n s i t i e s were found to be s i m i l a r . Growth occurs 

mainly d u r i n g the f i r s t f o u r weeks of l i f e . At f l e d g ­

i n g 86 percent of the weight of the average b r e e d i n g 

g u l l i s reached. The r e s u l t s of the c h i c k a d d i t i o n 

experiment do not seem to support Lack's hypothesis that 

the c l u t c h - s i z e of each s p e c i e s of b i r d has been adapted 

by n a t u r a l s e l e c t i o n t o correspond w i t h the l a r g e s t 

number of young f o r which the parents can, on the aver­

age, provide enough f o o d . 

The average age at f i r s t f l i g h t i s days, at i s l a n d 

departure 57 days, at f i r s t a r r i v a l i n Vancouver 63 days. 

The age at f l e d g i n g i s i n f l u e n c e d by the r a t e of growth. 

There i s no g e n e r a l r u l e about d i s p e r s a l of the j u v e n i l e s . 

A s t r o n g f a m i l y bond can occur a f t e r i s l a n d d e p arture. 

Annual a d u l t m o r t a l i t y was 10%. Average l o n g e v i t y i s 

13»5 y e a r s . M o r t a l i t y between f l e d g i n g and maturation 

i f the present r a t e of p o p u l a t i o n i n c r e a s e i s maintained 

i s 80%. There seem to be two main f a c t o r s concerned w i t h 

the c o n t r o l of the Mandarte g u l l p o p u l a t i o n , an annual 

f l u c t u a t i o n and the p o p u l a t i o n i n c r e a s e over the y e a r s . 
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APPENDIX 

Date 
Observations 

BROODING- TABLES 
Nest No. Wide 1962 

Brooding Time 
i n Minutes 

~cT o Period Mins. T o t a l 
No. of 
S h i f t s Remarks 

June 13 
" 11+ 

15 
16 
18 
19 
20 
21 
21+ 
25 
26 

ti 
it 

tt 

t» 
it 

tt 

tt 

tt 

tt 

o655-
o600-o7l+0-
o6l5-
o6l5-
o51+5-
o610-o61+5-
o51+o-
o5i5-
0630-

0930 
0800 
0930 
0930 
0930 
08I+5 •o81+5 
0830 •o81+5 
0830 
•o930 

155 
120 
110 
195 
195 
180 
155 
105 
185 
195 
180 

1775" 

120 71 
59 59 

101+ 72 
191 191 
195 195 
180 136 

93 58 
105 
185 185 
195 195 
180 

1+9 

32 

hk 
35 

105 

180 

6 
1 
2 
1 
1 
2 
2 
1 
1 
1 
1 

1 egg at 0930 

2 eggs at o930 

3 eggs at o8i+5 

1607 1162 1+1+5 T o t a l 

Nest No. 1+7 1962 
Brooding Time 

Observations i n Minutes No. of 
Date Period Mins. T o t a l $ S h i f t s Remarks 
May. 25 

*" 26 
o530-o830 180 109 — — 109 1 2 eggs at 0830 May. 25 

*" 26 o830-1035 125 113 65 1+8 2 2 eggs at 1035 
tt 2 ? 06OO-IIOO 300 286 181 105 5 3 eggs at 1100 
1 1 28 060O-080O 120 118 89 29 2 

eggs at 
" 29 o6l5-1030 255 255 93 162 •• 2 
" 30 o630-o930 180 180 130 50 2 
« 31 o630-o937 187 187 60 127 3 
June 1 o630-1030 21+0 239 211+ 25 2 

June 1+ o600-o930 210 210 98 112 2 
" 6 060O-09OO 180 179 152 27 2 
tt Q o550-o920 210 210 128 82 3 
1 1 10 o600-o900 180 180 145 35 2 . 
tt 1 2 1510-1810 180 180 115 65 2 
ft 1 3 o630-o930 180 179 118 61 2 
" il+ o530-o830 180 180 180 _- 1 
" 15 o630-o930 180 180 58 122 2 
" 16 o6l5-o930 195 195 12 183 2 
t t . 1 7 o630-o930 180 180 129 51 2 
" 18 o6l5-o930 195 195 — 195 1 
1 1 19 o51+5-o81+5 180 180 112 68 2 
" 20 o51+5-o 81*5 180 180 — 180 1 
« 21 o61+5-o81+5 105 105 89 16 2 A hatched 

T o t a l 1*122 1+020 2168 1852 
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Nest No. 19, 1962 
Brooding Time 

Observations In Minutes No. of 
Date Period Mins. T o t a l & 9- S h i f t s Remarks 
May 27 06OO-IIOO 300 209 80 129 7 2 eggs at 1100 

(1 egg at 1000 

tt O615-1030 
on May 26) 

tt 29 O615-1030 255 251 123 128 4 
on May 26) 

tt 30 o630-o930 180 179 39 140 3 3 eggs at 0930 
tt 31 o730-o937 127 127 63 64 3 

3 eggs at 0930 

June 1 O630-1030 240 240 133 107 2 
tt 2 O730-O945 135 135 135 -— 1 
tt 4 06OO-6930 210 210 210 =- 1 
tt 6 06OO-09OO 180 180 116 64 2 
n 8 o550-o920 210 210 97 113 2 
tt 10 06OO-09OO 180 180 50 130 2 
tt 12 1510-1810 180 180 180 1 
it 13 o630-o930 180 180 150 30 2 
tt l i t o530-o830 180 180 93 87 3 
tt 15 o630-o930 180 180 180 1 
tt 17 o630-o930 180 180 -- 180 1 
11 18 o6l5-o930 195 195 61 134 2 
tt 19 o545-o845 180 180 - _ 180 1 . 
tt 20 0545-0845 180 180 52 128 2 
tt 21 o645-o830 105 105 13 92 2 
tt 21| o540-o845 185 185 32 153 3 A hatched 

T o t a l ' / 3762 3666 1447 2219 

Nest No. S o r i e , 1962 
Brooding Time 

Observations i n Minutes No. of 
Date Period Mins. T o t a l $ S h i f t s Remarks 
May 30 0735-0930 115 101 2 99 2 2 eggs at o930 

(1 egg at 08OO 

it o645-o937 
on May 28) it 31 o645-o937 172 168 133 35 2 3 eggs at o937 

June 1 0652-IO3O 218 218 152 66 2 
3 eggs at o937 

it 4 o600-o930 210 210 210 1 
tt 6 06IO-090O 170 168 130 38 4 
tt 8 o550-o920 210 209 62 147 3 
ti 10 06OO-09OO 180 179 52 127 3 
it 12 1510-1810 180 180 8 172 3 
it 13 o630-o930 180 167 — 167 1 
tt 14 o530-o830 180 179 90 89 2 

: ft 15 o630-o930 180 180 97 83 2 
tt 16 o630-o930 180 180 19 161 2 
tt 17 o630-o930 180 180 153 27 2 
tt 18 o6l5-o930 195 195 195 1 
ft 19 o545-o845 180 180 136 i>4 2 
tt 20 o545-o845 180 180 180 1 
n 21 o645-o830 105 105 72 33 2 
tt 2]i o540-o845 185 185 108 77 2 
tt 25 o5l5-o830 195 195 103 92 2 A and B hatched 
tt 26 o630-o930 180 168 73 95 2 

T o t a l 3575 3527 1600 1927 



102 

Nest Mo. 34, 1962 
Brooding Time 

Observations i n Minutes 
Date Per i o d Mins. T o t a l cf 2 S h i f t s Remarks 
June 6 06OO-09OO 180 179 131 48 3 ( C l u t c h s t a r t e d 

" 8 
on May 27) 

" 8 o55o-o920 210 206 140 66 4 
on May 27) 

" 10 06OO-09OO 180 178 41 137 3 ti 1 3 o630-o930 180 14 8 73 75 2 
" 11* o530-o830 180 180 68 112 2 
" 15 o630-o930 180 179 179 mm mm 1 
" 16 o6l5-o930 195 194 63 131 2 
» 17 o630-o930 180 180 82 98 2 

T o t a l 1485 1444 777 667 

Nest No. D, 1962 
Brooding Time 

Observations i n Minutes No. of 
Date Period Mins. T o t a l cf 2 S h i f t s Remarks 
June 4 o6l0-o930 200 182 67 115 6 1 egg at o930 

»t 
6. 062O-09OO 160 144 121 23 6 2 eggs at o900 

ft 
8 ; o550-o920 210 210 99 111 5 3 eggs at o920 

tt 
10 060O-09OO 180 180 -- 180 1 

tt 
13 o630-o930 180 180 91 89 5 

ft 
14 o530-o8l2 162 160 107 53 5 

tt 
15 o630-o930 180 180 163 17 3 

tt 
16 o6l5-o930 195 195 41 154 2 

tt 
17 o630-o930 180 ; 180 74 106 2 

T o t a l 1647 1611 763 848 
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Nest No. A, 1962 

Observations 
Brooding Time 
i n Minutes 

Date Pe r i o d Mins. T o t a l ? S h i f t s Remarks 
May 31 o 6 3 0 - o 9 3 7 187 11|1| 11+1+ 1 1 egg at o937 
June 1 o 6 3 0 - 1 0 3 0 2l|0 167 31 136 3 

1 egg at o937 

it 2 o730-o9i|5 135 116 11+ 102 3 2 eggs at o9l+5 

" 5 o 6 0 0 - o 9 3 0 210 210 210 1 3 eggs at o930 
" 6 06OO-090O 180 180 15 165 3 

3 eggs at o930 

'» 8 o550-o920 210 210 62 11+8 5 
" 10 06OO-090O l'8o 180 128 52 2 
" 12 1510-1810 180 18.0 27 153 5 
" 13 o 6 3 0 - o 9 3 0 180 180 71 109 2 
"111 o 5 3 0 - o 8 3 0 180 180 180 1 • 

" 15 o 6 3 0 - o 9 3 0 180 180 180 1 
" 1 7 o 6 3 0 - o 9 3 0 180 180 165 15 2 
" 18 - o 6 l 5 - o 9 3 0 195 195 - - 195 1 

'". 19 o51|5-o81|5 180 180 82 98 2 
o5i|5-o81|5 180 180 20 160 2 

" 21*. 06I+5-0830 105 105 — - 105 1 
" 2l+' 1 o5l|o-o8i|5 185 185 71+ 111 2 
" 25 0 5 1 5 - 0 8 3 0 195 195 11+9 1+6 2 
" 26 0 6 3 0 - 0 9 3 0 180 180 mm mm 180 1 ( J u l y 11 A and 
" 2 7 0 6 3 0 - 0 8 3 0 120 120 — 120 1 B hatched) 

T o t a l 3582 3447 838 2609 

Nest No. Reddie. 1962 
Brooding Time 

Observations i n Minutes No. of 
Date Period Mins. T o t a l cf 2 S h i f t s Remarks 
June 1 0 6 3 0 - 1 0 3 0 2i|0 81| 81| 1 1 egg at 1030 

tt 2 o730-o9l|5 135 22 17 1 2 
1 egg at 1030 

" k o600-o930 210 208 93 115 1+ 2 eggs at o930 
" 6 o600-o900 180 177 167 10 3 3 eggs at o900 
" 8 o550-o920 210 210 210 — 1 

3 eggs at o900 
" 10 06OO-69OO 180 180 180 1 
it 1 2 1510-1810 177 177 33 11+1+ 3 
tt 1 3 o 6 3 0 - o 9 3 0 179 179 161| 15 2 
" 11+ o 5 3 0 - o 8 3 0 179 179 179 — 1 
" 15 o 6 3 0 - o 9 3 0 180 180 180 — 1 
" 16 o6l5-o930 195 195 195 — 1 
" 17 o630-o930 180 180 111 69 2 
" 18 o6l5-o930 195 195 514 3 
" 19 o51|5-o81+5 180 180 180 1 
" 20 • o51|5-o81|5 180 180 180 1 
tt 21 06I+5-0830 105 105 105 1 
" 21+ o51|0-o81+5 185 185 116 69 2 
" 25 o 5 l 5 - o 8 3 0 195 195 195 — 1 (June 30 A hatched) 

T o t a l 3290 3011 2530 [|8l 
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Nest No. M, 1962 

Observations 
Brooding Time 
i n Minutes No. of 

Date Per i o d Mins. T o t a l 0* ? S h i f t s Remarks 
June J4 o6l0-o930 200 190 134 56 4 1 egg at o930 

" 6 o600-o900 180 177 177 1 1 egg at o900 
n 8 o550-o920 210 206 97 109 2 2 eggs at o920 
11 10 06OO-09OO 180 179 127 52 4 3 eggs at 0900 
" 1 2 1510-1810 180 • 178 148 30 5 

3 eggs at 0900 
11 13 o630-o930 l80 180 20 160 2 
" II4 o530-o830 180 178 93 85 2 
" 1 5 0630-0930 180 180 180 1 
" 16 o6l5-o930 195 195 66 129 2 
n 1 ? o630-o930 180 180 106 74 2 
" 18 o6l5-o930 195 — — 195 1 
" 19 051+5-081+5 180 31 149 2 
" 20 0545-0845 180 180 140 1*0 2 
"' 21 o645-o830 105 m 73 32 2 
" 2k o540-o845 185 185 46 139 2 ( J u l y 3 A and 

B hatched) 
n 25 o5l5-o830 195 -- -- 195 1 

B hatched) 

T o t a l 2905 2883 1081 1802 

-Nest No. Bandie, 1962 

Observations 
Brooding Time 
i n Minutes No. of 

Date Per i o d Mins. T o t a l <? S h i f t s Remarks 
June 13 o630-o930 180 171 58 113 4 1 egg at o930 

". : i 4 o530-o830 180 169 80 89 2 
1 egg at o930 

" 15 o630-o930 180 178 78 100 3 . 
" 16 o6l5-o930 195 195 65 130 2 2 eggs at o930 
tt 1 ? 0630-0930 180 180 168 12 2 

2 eggs at o930 

" 18 o6l5-o930 195 195 195 — 1 
it 1 9 o545-o845 180 179 135 44 2 
" 20 o545-o845 180 180 50 130 2 
" 21 0645-0830 105 105 30 75 2 
" 24 0540-0845 185 185 47 138 2 
tt 2 5 0515-0830 195 195 75 120 2 

T o t a l 1955 1932 981 951 



105 

Neat No, F, 1962  
v Brooding Time 

Observations i n Minutes No. of 
Date Period Mins. T o t a l <? ? S h i f t s Remark 
June 12 1535-1810 155 135 66 69 5 1 egg at 1810 

n 13 o630-o930 180 179 37 142 2 
1 egg at 1810 

ti o530-o830 180 147 45 102 3 tt 15 o630-o930 180 165 80 85 2 2 eggs at o930 
ti 16 o6l5-o930 195 195 195 1 

2 eggs at o930 

tt 17 o630-o930 180 166 82 84 . 2 3 eggs at o930 
it 18 o6l5-o930 195 177 177 1 

3 eggs at o930 

it 19 o545-o845 180 180 64 116 2 
tt 20 o51|5-o845 180 180 180 1 
ti 21 0645-0830 105 105 30 75 2 
ti 2k 0540-0845 185 149 46 103 2 
it 25 0515-0830 195 179 179 —. 1 
tt 26 0630-0930 180 180 180 — 1 

T o t a l 2290 2137 986 1151 

Nest No. H, 1962 
Brooding Time 

Observations i n Minutes 
Date Period Mins. T o t a l 0* S h i f t Remark 
June 12 1655-1810 75 27 27 1 1 egg at 1810 

tt 1 3 o630-o930 180 30 7 23 2 
1 egg at 1810 

" 14 o530-o830 180 145 145 1 
" 15 o630-o930 180 169 45 124 3 2 eggs at o930 
" 16 o6l5-o930 195 185 103 82 2 

2 eggs at o930 

" 17 o630-o930 180 180 -— 180 1 
1 1 18 o6l5-o930 195 178 37 141 5 
" 19 o545-o845 180 178 16 162 3 
" 20 0545-0845 180 180 43 137 2 
" 21 0645-0830 105 105 105 1 
" 24 0540-0845 185 185 5 180 3 
" 25 0515-0830 195 195 37 158 2 

T o t a l 2030 1757 398 1359 
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